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    Abstract—The photograph of a Soviet architectural model 

(maketnyi) is an intriguing yet somewhat intractable type of image 

which has thus far eluded close analysis. The revolutionary school of 

architectural teaching—VKhUTEAMAS (1923-1926) was a new 

approach for a new society bringing architectural education to the 

masses and masses to the growing industrial production. The school 

counted among its ranks Russian avant-garde artists, teachers, and 

architects such as Alexander Rodchenko (1891-1956) Vladimir Tatlin 

(1885-1953) and Kazimir Malevich (1879-1935). Each played a 

prominent role by institutionalizing the Russian avant-garde into an 

institutional curriculum. The school's pedagogical contribution of the 

1920s made it an important school of the modernist movement, 

engaging pedagogy as a mode of experimentation through the use of 

the model. It was here that Nikolai Ladovskii (1881-1941) developed 

an innovative method of teaching called “Space” (Prostrastvennyi) 

through his “psycho-analytical method” (psikhoanaliticheskiĭ metod) 

of learning. Many students would construct abstract (otvlechennyi) 

models out of clay, paper, wire, and wood. Many of the most 

acclaimed models that emerged from the Russian avant-garde of the 

1920s were made by VKhUTEMAS students and became widely 

known through Soviet model photographs. Other examples of this 

period demonstrate the model had become a favorite form of 

illustration among architects and teachers in the early 1920s, both in 

Russia and internationally such as Rodchenko’s “Spatial 

Constructions”, Vladimir Tatlin’s (1885-1953) “Monument to the 

Third International” and Ivan Leonidov’s (1902-1959) diploma 

project for a “Lenin Institute and Library”. This paper explores the 

Soviet architecture model and its role in shaping the Soviet avant-

garde identity using VKhUTEAMAS as a lens of exploration. 

Drawing upon research that collected 1000 images in archives and in 

print, split between institutions, public and private collections, this 

paper analyses, this fascinating collection of Soviet avant-garde 

ideas. 

 

Keywords—Architecture Model, Nikolai Ladovskii, Soviet 

Avant-Garde Identity, Space and VKhUTEMAS 
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Abstract— In the past 20 years citizens engagement moved from 

a political issue to a supposed-neutral professional-led routine of 

every urban re-development large scale initiative. The study analyses 

the most used techniques and tools, adopting a design-driven 

perspective to select the approaches that have more chances to 

unleash the power of communities, to be less invasive on counter-

cultures and to support a continuous re-signification of the city 

intended as the key enabling factor for resilience. 

 

Keywords—Community Power, Design Thinking, 

Participation, Resilience.  
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Abstract— Steel fiber distribution and orientation in a concrete 

matrix become a critical issue that attracted researchers because of 

the high effect of homogenous distribution and orientation direction 

in mechanical properties. We present a brief introduction of the basic 

characters of steel fiber distribution and orientation effect on 

concrete properties, tensile strength, flexural strength, splitting 

strength, crack propagation resistance, and initial crack by making 

an overview of the numerical and experimental methods about the 

steel fiber distribution and orientation factor discussing two methods 

has been used to improve the orientation factor in a concrete matrix 

such as casting method and electromagnetic field method and the 

evaluating of distribution and orientation factor by image analyses 

method. An accumulation of the results shows that fibres 

distribution and orientation direction have the potential for 

improving the mechanical properties such as tensile strength, 

flexural strength, crack propagation. The effect depends on fibre 

orientation parallel to the main axis direction and orientation angle. 

 

Keywords— steel fiber distribution, orientation factor, casting 

method, mechanical properties, electro-magnetic-field, image 

analyses. 
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Abstract 

 

The main component of a machine learning system is the classifier. Classifiers are mathematical 

models that can perform classification tasks for a specific application area. Additionally, many 

classifiers are combined using any of the available methods to reduce the classifier error rate. The 

benefits gained from the combination of multiple classifier designs has motivated the development 

of diverse approaches to multiple classifiers. We aim to investigate using fractal geometry to 

develop an improved classifier combiner. Initially we experiment with measuring the fractal 

dimension of data and use the results in the development of a combiner strategy. Results on the 

real data used in our experiments show that some features may have a fractal property and 

dimension while most do not. Armed with this knowledge one can investigate the effect of data 

dimensionality on the classifier/combiner performance. Any correlation will help in selecting the 

best classifier/combiner for a data set. 

 

Keywords: machine learning, classifier combiner, ensembles, fractal geometry, fractal dimension. 

 

1. Introduction: 

Machine learning in general and classifier models can spot trends and relationships in data sets, 

which makes them well suited for many applications to automate decisions or applications that 

require classification of unknown samples. Classifiers [77] are mathematical models that can 

perform classification tasks for a specific application area. However, classifiers have an inherited 

error rate associated with them. One popular and effective method for reducing classifier error rate 

is to combine the decisions of more than one classifier in order to obtain superior results over the 

best single classifier. The benefits gained from the combination of multiple classifier designs over 

the best single expert has motivated a substantial research community to develop and investigate 

diverse approaches to multiple expert fusion [5],[3],[6],4],1] and [2]. We aim to investigate using 

fractal geometry to develop an improved classifier combiner. 

 

Fractals occur in nature to a certain degree. Although shapes appear random, however, there is an 

underlaying pattern associated to them. Mathematics helped understand these shapes and explains 

how natural phenomena occur or grow.  

Very little research exists on using fractal geometry in machine learning. However, most 

publications on the use of fractal geometry in machine learning focus on how to extract features 

using fractal dimensions. One work uses fractal dimension to estimate the hidden layer size in a 

neural network classifier. Following is a sample of works done to use fractal measures to produce 

features from the data set. 

In a texture analysis for age estimation [8] authors measure object complexity using fractal 

dimension. Then fractal dimensions are used for classification of images into age groups based on 

4
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image texture. In a fingerprint recognition application authors in [9] use the Katzs algorithm to 

estimate the fractal dimension from fingerprint images. Fingerprint images are binarized as a 256 

x 256 binary image. From fractal dimension fractal patterns are found as features for each row in 

the fingerprint binarized image. Using the extracted features the classifier compares fractal patterns 

to identify the identity. Training data is created from the fractal patterns. Number of fractal patterns 

for each fingerprint image is number of rows or 256 only. This 256 value per image is the input to 

the neural network classifier. Authors in [10] find fractal patterns representing power quality 

disturbances using nonlinear interpolation and similarity maps. The new features represented by 

the fractal patterns better distinguish normal and abnormal signals. They use the Katzs algorithm 

to estimate FDs and fractal dimension transformation to calculate the fractal patterns. 

Authors in [11] use fractal dimension to detect change in streaming data. They embed the data set 

in a d-dimensional grid whose cells have size r and compute the frequency Pi with which data 

points fall in the i-th cell. If the data has changed or there is a concept drift then a new boosting 

ensemble is added to the old ones to adapt to the change in the data set. 

The fractal dimension D is given by the formula 
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�
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when q=2 the fractal dimension is the correlation dimension which measures the probability of 

two points be at a certain distance from each other. Changes in the correlation dimension mean 

changes in the data distribution, which can be used as an indicator of change in data, or concept 

drift. 

 

FD is a mathematical concept that measures the geometrical complexity of an object. Applied to 

combiners it can define the complexity of the combiner system or classifiers in the system. It can 

also be used to define data complexity. 

The main idea in fractal geometry is the repetition of the components at different zoom levels. This 

can be mirrored in the structure of the combiner affecting how the classifiers are arranged in 

multiple stages. FG would also affect the parameters in each of the classifiers at the different 

stages. We can categorize data into different groups based on the fractal dimension found for each 

data. We will conduct experiments using the box fractal dimension. 

 

2. Research Methodology: 

Fractal dimensions of real world data sets are found, as will be explained shortly. This can be used 

in combination with a combiner structure that grows in size or complexity. Fractal dimension is a 

measure of the roughness of a surface. For example, box fractal dimension is FD= (log(A) / log(r)). 

Where r is size of box side, and A is mean of sample values that fall in the box. From this we can 

determine the coherence of the data set by a measure related to or produced by the fractal 

dimension. In a later work, we could experimentally tie the data to the best combiner design 

structure. We can experimentally find how to optimize a combiner system using the fractal 

dimension of the data. The F.D. can be used to determine the value of some of the parameters in 

the combiner system under construction. 
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If we can fit the data to some fractal model then fit a neural network combiner to a fractal model 

on which it was grown, then we can find the best combiner for each data based on this prior fit of 

fractal models. 

 
Figure 1 of plot of log of mean of samples at different features and classes, versus log of box size.  
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3. Results: 

Figure 1 shows the values of average means at several box sizes. Box sizes are .05, .1, .125, .165 

and .25. At each box size we widen the box and find the samples that fall in each box. Then the 

average value is found. The averages obtained from each width are added to obtain a final average 

per box size. This yields a pair of values of box size and average value of sample at each feature 

and for samples of each class. Figures below plot these pair of values in log format to obtain the 

curve shown. The slope of the curve is the fractal dimension of the data at each feature and for 

samples of each class.  

 

4. Conclusion: 

Classifiers are mathematical models that are used in machine learning and artificial intelligence to 

classify data. The performance of the classifiers can be enhanced by combining the decisions of 

several of them. Many classifier combination methods exist. We aim to develop an improved 

method using fractal geometry. Initially we investigate the fractal dimension of the data. Results 

on the real data used in our experiments show that some features may have a fractal property and 

dimension while most do not.   
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Abstract—There has been a rising trend in using impulse current 

generators to investigate the lightning strike protection of materials 

including aluminum and composites in structures such as wind turbine 

blade and aircraft body. The focus of this research is to present an 

impulse current generator built in the High Voltage Lab at Mississippi 

State University. The generator is capable of producing component A 

and D of the natural lightning discharges in accordance with the 

Society of Automotive Engineers (SAE) standard, which is widely 

used in the aerospace industry. The generator can supply lightning 

impulse energy up to 400 kJ with the capability of producing impulse 

currents with magnitudes greater than 200 kA. The electrical circuit 

and physical components of an improved impulse current generator are 

described and several lightning strike waveforms with different 

amplitudes is presented for comparing with the standard waveform. 

The results of this study contribute to the fundamental understanding 

the functionality of the impulse current generators and present an 

impulse current generator developed at the High Voltage Lab of 

Mississippi State University. 

  

Keywords—Impulse current generator, lightning, society of 

automotive engineers, capacitor. 

I. INTRODUCTION 

IGHTENING occurs in any area and is dangerous to any 

equipment and object such as buildings, antenna, 

transmission lines, and airplanes. Lightning strike injects high 

current in the conductive parts of the objects in the current path 

that creates physical damage [1]. When lightning strikes the 

objects, the temperature of air channel and object goes up. 

Depending on the amplitude of the lightning current and 

electrical conductivity of the conductive materials, the lightning 

strike can cause serious physical damages such as melting and 

evaporation of materials [2]. Also, the electromagnetic wave 

creation due to the lightning current induces overvoltage and 

overcurrent in the cables and electronic components. Industries 

such as energy and aerospace are interested in simulating the 

lightning to increase the reliability and protection of the 

equipment and structures that are at risk of lightning strike. SAE 

ARP 5412 standard suggests the use of lightning waveform that 

resembles those of the natural lightning phenomena for 

lightning experiments. The standard lightning waveform 

consists of four components including A, B, C, and D which 

have different current amplitudes and duration. The standard 

lightning waveform recommended by SAE for lightning 

simulations is shown in Fig. 1.  

 
Kamran Yousefpour, Mojtaba Rostaghi-Chalaki, Jason Warden, David 

Wallace, and Chanyeop Park* are with the Department of Electrical 

Engineering, Mississippi State University, Mississippi State, USA (e-mail*: 

chanyeop.park@ece.msstate.edu). 

 

Fig. 1 Standard lightning waveform recommended by SAE [3] 

 

To perform the lightning strike study, it is necessary to 

simulate at least one of the components from the standard. 
Impulse current generators are used to produce the lightning 

current in accordance with the SAE standard. A comprehensive 

study is necessary for constructing the impulse current 

generator with accuracy in accordance with the standard and the 

mathematical equations while providing high-level safety. 

There have been numerous research studies [2], [3] that 

investigate the lightning strike damages of materials, but the 

functionality of the impulse current generators used and their 

construction and design for generating the lightning current 

waveform have not been systematically reported. In this paper, 

the electrical circuit and physical components of a developed 

impulse current generator are described and several lightning 

strike waveforms with different amplitudes are presented. 

II. ELECTRICAL CIRCUIT OF IMPULSE CURRENT GENERATORS 

The principle of impulse current generator is same as series 

Resistor-Inductor-Capacitor (RLC) circuit as shown in Fig. 2 

[4], [5]. The charged high voltage capacitors by DC source up 

to U0 volt discharge suddenly through the test sample. The 

inductance of circuit L includes the test circuit connection 

(could be adjustable), stray and test sample inductances. Also, 

the total resistance of circuit R consists of test circuit connection 

(could be adjustable) and test sample resistances.  

By triggering the spark gap the stored energy in capacitor C 

discharges through the total L and R, therefore, the circuit’s 

current I(t) is calculated by solving (1):  
 !"" + #$ !" + %$& ! = '(         (1) 
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Fig. 2 Equivalent circuit of impulse current generator

Equation (1) is a second-order differential equation and its

and its solution depends on the value of (2):

) = * #,-$, . %$&                (2)

Based on the test circuit parameters C, L and R, the ) could 

be:

) /> 0 Over_damping= 0 Ciritical_damping< 0 Under_damping
The lightning waveform can have three waveshapes based 

on the ) and is shown in Fig. 3. 

Fig. 3 Three different waveforms of impulse current [6], [7]

In overdamping condition ) > 0, the I (t) is calculated by 

(3):

12345 = 678 39:;?,@ A . 9:B?,@ A5                    (3)

The current waveform used for SAE standard is an over 

damping waveform with a double exponential driven equation

as:

I(t) = Imax*(e-at-e-bt)                                      (4)

The electrical circuit of a conventional impulse current 

generator in the Mississippi State University – High Voltage 

Lab (MSU-HVL) is shown in Fig. 4. In this setup, the capacitors 

will be discharged by triggering the spark gap, and the 

discharged will be through the 1 ohm resistors to the test article. 

When the capacitors are charged completely and the target 

voltage is obtained, the capacitor bank will be discharged by 

switching with a triggered gap that applies the voltage of the 

charged capacitors to the gap which is between the test article 

and the output electrode. The resulting electrical arc delivers the 

current stroke to the surface of the test article as it shown with 

red lines.

Fig. 4 Equivalent circuit of impulse current generator [3]

Fig. 4 is a RLC circuit as explained in Fig. 2. The red line 

shows the discharge circuit and the inductance of the circuit is 

the inductance of the conductors. The two 1 kΩ resistors are the 

charging and discharge resistors. Also, a 10 kΩ resistor is used 

for an alternative bypass switch to increase the safety and 

ground the circuit after discharge. The selection of the standard 

waveform component for lightning strike evaluation is limited 

by the type of available impulse current generator. The impulse 

current generator in this study is capable of producing 

components A and D. The problem of the old impulse current 

generator at MSU-HVL was the low efficiency and flexibility. 

It was not possible to get high currents frequently due to the 

improper clearance of generator. It was not possible to charge 

the capacitors to the desired voltage and get the high current 

because of the bad clearance which caused self-ignition in the 

circuit before triggering the circuit. So, the test was failed and 

leaded to some problems. Besides, it was hard and time 

consuming for amounting the samples on the top of the 

discharge electrode. 

III. RESULTS AND ANALYSIS

In order to enhance the performance of the generator, an

impulse generator is constructed for lightning impulse tests. 

The configuration of the impulse current generator at HVL-

MSU is shown in Fig. 5.

The impulse current generator can have up to eight 47 μF 

capacitors connected in parallel, each of which has a voltage 

rating of 44 kV. This provides total lightning impulse energy up 

to 400 kJ. Once the capacitors are charged to a targeted voltage 

with a DC power source and through the charging resistors, 

lightning current discharge is triggered by a pneumatically 

actuated gap that directs the voltage of the charged capacitors 

to the gap between the output electrode and the ground 

electrode. The lightning current flows from the output electrode 

through the sample, and into the ground electrode. It is possible 
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that the voltage does not break down the insulation and current 

does not flow the sample which can be high air gap between the 

discharge electrode and the ground plane or insulation strength 

of the test article. In this case, a high energy discharge resistor 

is mounted to direct the discharge current to the ground. In 

addition, a control box is designed and made to control the 

generator from the distance and a safe area. The interface of the 

power supply is used to control the generator remotely. 
 

 

Fig. 5 Equivalent circuit of impulse current generator 

 

Since all parameters of the generator such as capacitors, 

resistors, and inductance are adjustable, the magnitude of the 

lightning current can be controlled by either changing the 

voltage or the number of parallel connections of the capacitors. 

In order to find out the parameters of the generator, an 

aluminum panel is used to perform the high current test and 

predict the inductance and resistance of the circuit. 6 parallel 

capacitors were charged to 6.2 kV for injecting 50 kA impulse 

current to the panel. Fig. 6 represents 50 kA impulse current 

which is a double exponential waveform with time duration less 

than 500 µs. Curve fitting analysis was performed on the output 

current of our impulse generator due to finding the circuit 

element parameters as shown in Fig. 6. 
 

 

Fig. 6 Curve fitting of measured current 

 

D × 39EFA . 9EGA5 HI JD = HKLMK0NP0 Q R0-S = HPLPPPPR Q R0-T = HN0LMPVPM Q R0-  

 

By comparing the obtained values with (3) and considering 

the total capacitance 6×47 µF and charging voltage about 6.2 

kV, the predicted resistance and inductance of existing impulse 

current test circuit are: 

· R = 0.108 Ω 

· L = 0.33 µH 

The energy of lightning discharge is a factor that damages 

materials. Six parallel capacitors connected 50 μF are installed 

and charged to different levels of voltages to get desirable 

lightning currents which are 50 kA, 100 kA, 150 kA, and 200 

kA. Fig. 7 represents the charged energy of the capacitors at 

different voltage levels. 
 

 

Fig. 7 Energy of capacitors at different voltage levels 

 

Component A of the lightning strike that has a peak 

amplitude lower than 200 kA and the time duration of equal or 

less than 500 μs is simulated by our impulse current generator. 

The lightning current with different amplitudes shown in Fig. 

8. 
 

 

Fig. 8 Impulse current waveforms generated by generator at HVL-

MSU 

 

Fig. 9 shows the correlation between the voltage of 

capacitors and the produced impulse current value. As it can be 

10



Conference Proceedings, London United Kingdom November 18-19, 2021

seen, the correlation in linear which means we can obtain to a 

desired current amplitude by extrapolating the voltage. 
 

 

Fig. 9 Linear correlation of voltage and current of generator 

The linear correlation exists for testing samples with the same 

resistance 

IV. APPLICATION OF IMPULSE CURRENT GENERATOR 

A. Aerospace Structures 

Aerospace industry is highly interested in composite 

laminates due to its light weight and the manufacturing and 

operation prices. The investigation of their lightning strike 

damage characteristics is important due to its lower electrical 

conductivity that metal. The lightning strikes accompanied with 

a very loud sound, bright light, and cloud of sparks. Fig. 

10 represents the moments of lightning strike to the panel that 

causes damages such as delamination and decomposition of the 

matrix. 
 

 

Fig. 10 Frames of lightning strike to composite panels 

B. Wind Turbine Blade 

Glass fiber-reinforced polymer matrix (GFRP) composites 

are mainly used in wind turbine blades. To validate the 

performance of GFRPs, it is necessary to be tested by high 

voltage and high current impulses. 

C. Volcanic Ash 

Lightning happens frequently in the areas with volcanic 

eruptions. Lightning induced volcanic spherules (LIVS) left 

from explosive volcanic eruptions shows electrical activity in 

eruption areas. The morphological effect of lightning on LIVS 

has been recorded and the influence of lightning on the 

magnetic properties of volcanic ash has been investigated by 

researchers. 

D. Power System’s Equipment 

Surge arresters are used in the power distribution lines to 

damp the lightning strike. Several strikes of the lightning can 

impose sever damage to the arresters. The lightning strike 

waveform that uses to investigate the functionality of the surge 

arresters has a specific T1/T2 of 8/20 µs that can be obtained by 

changing adding resistance and inductance to the current 

generator at HVL-MSU. 

V. CONCLUSION 

The configuration of a developed impulse current generator 

is described in this paper and lightning strike waveform with 

different amplitudes is presented. The generator is a RLC circuit 

and capable of producing lightning impulse current with 

amplitude of more than 200 kA. The waveform of the generator 

fulfills the SAE standard requirements for lightning strike test 

of aerospace structures. The generator is suitable to be used for 

wind turbine blade and volcanic ash tests. A desired waveform 

in accordance with the IEC standard for lightning strike test of 

the surge arresters can be obtained by changing the resistance, 

inductance, and capacitance of the circuit. The lightning current 

can be controlled by changing the charging voltage of the 

capacitors. A preliminary test is required for each test sample to 

predict the charging voltage of the capacitors to obtain a desired 

current amplitude. The charging voltage can be predicted from 

extrapolation of the preliminary results. The output of this study 

validates the functionality of our impulse current generators at 

High Voltage Lab of Mississippi State University based on the 

SAE standard requirement and presents different applications 

that our generator can be used for lightning strike tests.  
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   Abstract— The high efficiency, high field, and high power 

density provided by wide bandgap (WBG) semiconductors and 

advanced power electronic converter (PEC) topologies enabled the 

dynamic control of power in medium to high voltage systems.  

Although WBG semiconductors outperform the conventional Silicon 

based devices in terms of voltage rating, switching speed, and 

efficiency, the increased voltage handling properties, high dv/dt, and 

compact device packaging increase local electric fields, which are the 

main causes of partial discharge (PD) in the advanced medium and 

high voltage applications.  PD, which occurs actively in voids, triple 

points, and airgaps, is an inevitable dielectric challenge that causes 

insulation and device aging.  The aging process accelerates over time 

and eventually leads to the complete failure of the applications.  

Hence, it is critical to mitigating PD.  Sharp edges, airgaps, triple 

points, and bubbles are common defects that exist in any medium to 

high voltage device.  The defects are created during the 

manufacturing processes of the devices and are prone to high-

electric-field-induced PD due to the low permittivity and low 

breakdown strength of the gaseous medium filling the defects.  A 

contemporary approach of mitigating PD by neutralizing electric 

fields in high power density applications is introduced in this study.  

To neutralize the locally enhanced electric fields that occur around 

the triple points, airgaps, sharp edges, and bubbles, electrets are 

developed and incorporated into high voltage applications.  Electrets 

are electric fields emitting dielectric materials that are embedded with 

electrical charges on the surface and in bulk.  In this study, electrets 

are fabricated by electrically charging polyvinylidene difluoride 

(PVDF) films based on the widely used triode corona discharge 

method.  To investigate the PD mitigation performance of the 

fabricated electret films, a series of PD experiments are conducted on 

both the charged and uncharged PVDF films under square voltage 

stimuli that represent PWM waveform.  In addition to the use of 

single layer electrets, multiple layers of electrets are also 

experimented with to mitigate PD caused by higher system voltages.  

The electret-based approach shows great promise in mitigating PD by 

neutralizing the local electric field.  The results of the PD 

measurements suggest that the development of an ultimate solution to 

the decades-long dielectric challenge would be possible with further 

developments in the fabrication process of electrets. 
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Abstract— With an increasing number of power cable systems 

applicated in modern grids, new questions regarding the dynamic 

thermal rating of these systems rise, especially for grids with 

decentralized power generation. While the thermal rating of cable 

systems relies on IEC 60287 for steady state conditions and IEC 

60853 for cyclic rating, these standards do not include a dynamic 

rating which utilizes e.g. temperature monitoring by distributed 

temperature sensing (DTS) systems. In general, the maximum 

thermal rating for power cable systems is fixed in a temperature 

range of 70 °C to 90 °C depending on the insulation material. 

Calculating the maximum permissible current it requires the thermal 

conductivity of the surrounding soil and ambient temperature. In 

practice, these parameters often provide a high level of uncertainty. 

Therefore, worst case conditions are assumed. In contrast, a 

monitoring driven dynamic rating of cable systems provides 

overloading potential since the actual operating factors are 

considered. DTS systems use optic fibers, which are integrated into 

the screen wires. In general, these fibers are spliced at the 

interconnections between the different cable-sections Due to the 

splicing the sheath temperature at cable joints is not monitored and 

blind spots remain. In order to address this issue, temperature sensors 

can be installed inside the joint housing. Furthermore, a detailed 

thermal model of the joint is required to calculate the conductor 

temperature from the measured temperature values.  

This contribution evaluates the scalability of an existing thermal 

model for high voltage cable joints and applies the findings to an 

actual use case. In the first step, the model which relies on a finite 

element method (FEM) simulation is verified by an experimental 

setup. In order to evaluate the scalability of the FEM model the 

results and input parameters for two different joint size respectively 

two different voltage levels are compared with each other. Hence, the 

verification of the scalability proves the possibility of an easy model 

adaption for different joint sizes.  In the second step, validated 

findings are applied to the use case. Therefore, the FEM model is 

scaled to a specific 110 kV cable joint and a running 110 kV cable 

route. Sheath temperature data is provided by a DTS system while 

conductor temperature as well as thermal conductivity are derived by 

calculation. In addition, the load currents and geometrical parameters 

(laying depth, cable formation, joint positions, etc.) of the cable route 

are incorporated in a comprehensive temperature model: A FEM 

model for every joint along the cable route is built and the conductor 

temperature inside the joints is evaluated by simulation and 

correlated to conductor temperature derived from the DTS data. 

Hence, the drawback of lacking temperature information in joints 

along a cable route is eliminated by simulation; Hot spots can be 

identified. The contribution concludes with a summary and an 

outlook of future works. 

 

Keywords—DTS, joint, power cable, thermal model.  

 
Daniel Passow is with the University of Stuttgart, Germany (e-mail: 

daniel.passow@ieh.uni-stuttgart.de). 

D. Passow, M. Beltle, S. Tenbohlen, M. Heckel, L. Hoefer and C. Kattmann 

Verification of a Scalable Thermal Model for 

High Voltage Cable Joints and Application on a 

Distributed Temperature Sensing Use Case 

13



Conference Proceedings, London United Kingdom November 18-19, 2021

 

 

  

Abstract— In order to ensure a reliable and sound power 

distribution network predictive maintenance can offer advantages in 

comparison to other maintenance strategies. In the case of power 

cables, the insulation condition is considered an important parameter 

regarding asset health. To evaluate this parameter partial discharge 

(PD) monitoring or periodic scheduled PD diagnosis measurements 

can be implemented as part of the asset management strategy. In 

either case, a distributed measurement setup enhances signal 

sensitivity and localization performance. One approach to realize 

such a setup is to integrate PD sensors into accessories like joints and 

terminations. Hence, this contribution uses high-frequency current 

transformers (HFCTs) as part of an integrated PD measurement 

solution for slip-on joints. Firstly, a short introduction to the theory of 

high frequency current transformers is given. Secondly, an analysis 

of the parameters influencing the frequency response is presented 

which takes different use cases into account like bonding scheme or 

off line/on line measurement scenarios. Some of these could require a 

high saturation current design, which directly influences 

measurement sensitivity as well as lower and upper cut off 

frequencies.  To illustrate the trade offs between the different 

parameter sets, three different HFCT designs are compared and 

evaluated. Therefore, their transfer impedances are analysed using S 

Parameter measurements. Moreover, the material parameters of the 

used magnetic ferrite cores are analysed by using a cavity 

measurement. These measurement results are used to develop a 

HFCT model in SPICE, which includes the effects of stray 

capacitances and stray inductances. This model can be used to 

estimate optimized HFCT designs regarding their transfer 

impedances.  

Furthermore, a comprehensive sensitivity analysis evaluates the 

designed HFCTS. Therefore, two laboratory setups as well as two 

different artificial PD pulses (IEC 60270 calibrator and UHF signal 

generator) are used to demonstrate the measurement capabilities of 

the different HFCT designs in the different applications: The first 

setup consists of an assembled slip on joint with short power cables 

attached on each side.  The second setup emulates a joint by 

implementing an artificial screen interruption into an RG58 50 Ω 

system. The emulation is chosen since the first setup introduces an 

additional wave impedance discontinuity by interconnecting a 50 Ω 

system to the power cable. Thereby possible additional reflection 

effects due to the pulse injection, which are not present in a 

continuous real-world cable system, can be avoided. Finally, a 

summary and an outlook of future work will conclude the     

contribution. 
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Abstract—Ultra-high frequency (UHF) PD measurements have 

been proven to be a powerful tool for detecting and localizing PD 

defects in HV apparatus. In gas-insulated switchgears (GIS), PD 

driven radio-frequent (RF) signals with spectral components in 

excess of 10 GHz can be measured by using UHF methods. Since the 

introduction of this measuring technique detection, localization and 

separation of various PD defect geometries and types are under 

investigation. The excellent robustness against external noise, high 

sensitivity and the applicability for on-site commissioning and 

monitoring are some of the advantages of the UHF measurement 

technique. However, the performance of the measuring system is 

highly depending on the geometrical size of the GIS being tested. 

Simplified models of GIS components as coaxial electrode 

arrangement represent an oversimplification for the signal 

propagation path and result in poor simulation accuracy. Various 

components, such as disconnecting and earthing switches, voltage 

and current transformers, L-, T- and X-shaped compartments 

introduce a complex signal propagation path which shows to be 

relevant for proper simulations. Moreover, cavities, notches and 

changes in the geometry introduce high frequency impedance 

discontinuities and result in the superposition of reflection, 

attenuation, refraction, resonance and wave mode conversion. 

Therefore, in GIS the amplitude and waveform of the UHF PD signal 

is dependent on the position of the PD defect, the position of the UHF 

sensor and the propagation path in between.  

In this contribution, the effects of insulating spacers and a U-shaped 

GIS structure on the electromagnetic wave propagation are 

investigated. The investigation is performed experimentally with a 

commercially available 300 kV HVDC GIS consisting of four 

compartments separated by shut insulators. Five UHF plate sensors 

are flanged to four different compartments. A fast-rising broadband 

impulse (rise time approx. tr = 80 ps) is fed to one of the five UHF 

sensors, which is used as artificial PD source. The remaining four 

sensors are used as receiving sensors. A simulation model of the 

laboratory GIS setup is implemented in CST Microwave Studio. The 

attenuation of the signals gained from the measurement and 

simulation are studied based on distance and propagation path and the 

results are analysed in order to identify the relevant parameters for 

best simulation accuracy. The analysis is done in both, time and 

frequency-domain.  

 

Keywords—CST Simulation, HVDC GIS, Measurement, PD 

Signal Propagation, UHF  
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Abstract—Gas-insulated switchgears (GIS) and gas-insulated 

lines (GIL) are considered essential components of both, AC and 

HVDC transmission and supply grid due to their space saving, cost 

efficient and highly reliable components. The increasing number of 

HVDC point-to-point transmission links and the accelerating research 

on meshed HVDC transmission networks lead to a high demand for 

GIS in DC voltage application. The reliable, long-term operation of 

HVDC-GIS requires a defect-free insulation system. However, free 

moving particles, voids in bulk insulation, fixed protrusions and 

metallic particles on floating potential are identified as critical 

defects. Continuous PD can lead to deterioration processes within the 

insulation which result in breakdown and failure of the entire 

insulation system. PD measurement has proven to be a powerful tool 

for detecting and localizing PD defects in HV apparatus. Under AC 

condition, the discharge phenomena are well-known and can be 

separated by pattern recognition. However, with DC field 

distribution, dielectric defect behaviour differs significantly and AC 

evaluation methods can only be adopted with limitations. 

 

In this paper, PD activity of metallic particles on floating potential in 

a SF6-insulated, commercially available coaxial 300 kV HVDC-GIS 

components is investigated experimentally. Cylindrically shaped 

metallic particles are fixed onto a support structure in order to 

position the particle in the gas gap in close vicinity to the high 

voltage conductor. The influence of various defect parameters on the 

PD activity are investigated. The distance from inner conductor to 

particle is in the range of dpe = 1…8 mm. The length of the particles 

is varied from l = 4…8 mm and diameter of the particles is varied 

from d = 0.3…0.8 mm, respectively. The SF6 pressure is in the range 

of pSF6 = 0.1 … 0.5 MPa. The applied DC voltage is increased 

stepwise from inception voltage up to UDC = ± 400 kV. Both, positive 

and negative DC voltage polarity is applied to the inner conductor in 

order to investigate the polarity effect. PD is recorded in time domain 

by a fast sampling oscilloscope using three different measurement 

principles simultaneously: In addition to UHF-PD wideband 

measuring technique, a photomultiplier tube (Hamamatsu type 

H10721-04) is used to record light emitted at the particle’s tips. 

Moreover, the discharge current is measured with a current shut 

(measurement bandwidth in the range of bw = DC … 1 MHz). 

Therefore, a plate electrode is flanged to the enclosure in front of the 

PD defect. Charge carriers generated at the particle’s tips, migrate as 

a current through the gas gap to the plate electrode. The current can 

have different discharge features, such as pulseless PD, PD impulse 

and superposition of pulseless PD and PD impulse. The observations 

are evaluated in terms of PD pulse magnitude and repetition rate, in 

order to gain a more advanced understanding of the defect behaviour. 
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Abstract—The integration of renewable energy introduces new 

challenges to the transmission grid, as the power generation is located 

far from load centers. The associated necessary long-range power 

transmission increases the demand for high voltage direct current 

(HVDC) transmission lines and DC distribution grids. HVDC gas-

insulated switchgears (GIS) are considered being a key technology, 

due to the combination of the DC technology and the long operation 

experiences of AC-GIS. To ensure long-term reliability of such 

systems, insulation defects must be detected in an early stage. 

Operational experience with AC systems has proven evidence, that 

most failures, which can be attributed to breakdowns of the insulation 

system, can be detected and identified via partial discharge (PD) 

measurements beforehand. In AC systems the identification of 

defects relies on the phase resolved partial discharge pattern (PRPD). 

Since there is no phase information within DC systems this method 

cannot be transferred to DC PD diagnostic. Furthermore, the 

behaviour of e.g. free-moving particles differs significantly at DC: 

Under the influence of a constant direct electric field, charge carriers 

can accumulate on particles’ surfaces. As a result, a particle can lift-

off, oscillate between the inner conductor and the enclosure or 

rapidly bounces at just one electrode, which is known as firefly 

motion. Depending on the motion and the relative position of the 

particle to the electrodes, broadband electromagnetic PD pulses are 

emitted, which can be recorded by ultra-high frequency (UHF) 

measuring methods. PDs are often accompanied by light emissions at 

the particle’s tip which enables optical detection. 

 

This contribution investigates PD characteristics of free moving 

metallic particles in a commercially available 300 kV SF6-insulated 

HVDC-GIS. The influences of various defect parameters on the 

particle motion and the PD characteristic are evaluated 

experimentally. Several particle geometries, such as cylinder, 

lamella, spiral and sphere with different length, diameter and weight 

are determined. The applied DC voltage is increased stepwise from 

inception voltage up to UDC = ± 400 kV. Different physical detection 

methods are used simultaneously in a time-synchronized setup. 

Firstly, the electromagnetic waves emitted by the particle are 

recorded by an UHF measuring system. Secondly, a photomultiplier 

tube (PMT) detects light emission with a wavelength in the range of 

λ = 185…870 nm. Thirdly, a high-speed camera (HSC) tracks the 

particle’s motion trajectory with high accuracy. Furthermore, an 

electrically insulated electrode is attached to the grounded enclosure 

and connected to a current shunt in order to detect low frequency ion 

currents: The shunt measuring system’s sensitivity is in the range of 

10 nA at a measuring bandwidth of bw = DC…1 MHz. Currents of 

charge carriers, which are generated at the particle’s tip migrate 
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through the gas gap to the electrode and can be recorded by the 

current shunt. All recorded PD signals are analyzed in order to 

identify characteristic properties of different particles. This includes 

e.g. repetition rates and amplitudes of successive pulses, 

characteristic frequency ranges and detected signal energy of single 

PD pulses. Concluding, an advanced understanding of underlying 

physical phenomena particle motion in direct electric field can be 

derived. 
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Abstract— In the frame of replacement of Sulfur hexafluoride 

(SF6) gas as insulating and switching medium, diverse alternative 

gases, offering acceptable Global Warming Potential and fulfilling 

requirements in terms of heat dissipation, insulation and arc 

quenching performances are currently investigated for High Voltage 

Circuit Breaker applications. Among the potential gases, CO2 seems 

a promising candidate for replacing SF6, because on one hand it is 

environmentally friendly, harmless, non-toxic, non-corrosive, non-

flammable and on the other hand previous studies have demonstrated 

its fair interruption capabilities. The present study aims at 

investigating the performance of CO2 for the thermal interruption in 

high voltage self-blast circuit breakers. In particular, the correlation 

between thermal interruption performance and arc voltage is 

considered and the effect of the arc-network interaction on the 

performance is rigorously analyzed. For the considered designs, the 

thermal interruption was evaluated by varying the slope at current 

zero (i.e., di/dt) for which the breaker could interrupt. Besides, the 

characteristics of the post-arc current are examined in detail for 

various rated voltages and currents. The outcome of these 

experimental investigations will be reported and analyzed. 

 

Keywords— current zero measurement, high voltage circuit 

breaker, thermal arc discharge, thermal interruption.  
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Abstract—The transformer is the key equipment of the power 

system. Winding deformation is one of the main transformer defects, 

and timely and effective detection of the transformer winding 

deformation can ensure the safe and stable operation of the transformer 

to the maximum extent. When winding deformation occurs, the size, 

shape and spatial position of the winding will change, which directly 

leads to the change of magnetic flux leakage distribution. Therefore, it 

is promising to study the online detection method of the transformer 

winding deformation based on magnetic flux leakage characteristics, 

in which the key step is to study the optimal placement method of 

magnetic flux leakage sensors inside the transformer. In this paper, a 

simulation model of the transformer winding deformation is 

established to obtain the internal magnetic flux leakage distribution of 

the transformer under normal operation and different winding 

deformation conditions, and the law of change of magnetic flux 

leakage distribution due to winding deformation is analyzed. The 

results show that different winding deformation leads to different 

characteristics of the magnetic flux leakage distribution. On this basis, 

an optimized placement of magnetic flux leakage sensors inside the 

transformer is proposed to provide a basis for the online detection 

method of transformer winding deformation based on the magnetic 

flux leakage characteristics. 

 

Keywords—magnetic flux leakage, sensor placement method, 

transformer, winding deformation  
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Abstract— CO2 - based gas mixtures exhibit huge potential as the 

interruption medium, for replacing SF6 in high voltage switchgears. In 

this paper, the recovery characteristics of dielectric strength of CO2-O2 

mixture in the post arc phase after the current zero is presented. As 

representative examples, the dielectric recovery curves under 

conditions of different gas filling pressures and short-circuit current 

amplitudes are presented. A series of dielectric recovery measurements 

suggests that the dielectric recovery rate is proportional to the mass 

flux of the blowing gas through nozzles. and the dielectric strength 

recovers faster in case of lower short circuit currents. 

 

Keywords— CO2 mixture, high voltage circuit breakers, dielectric 

recovery rate, short-circuit current, mass flux 

I. INTRODUCTION 

OWADAYS, SF6 is widely used as the insulation and arc-

quenching medium in high-voltage switchgears due to its 

high dielectric strength and excellent arc interruption 

properties. However, since SF6 is strong greenhouse gas with a 

global warming potential of about 23900 on a 100-year time 

horizon, the search for possible alternatives has drawn 

significant attention and been accelerating in recent years 

[1][2]. In the narrow candidate range of dielectric gases, CO2 - 

based gas mixtures exhibit huge potential for replacing SF6 in 

high voltage switchgears [3]. The research on the dielectric 

withstand and current interruption of CO2 mixtures has gained 

increasing attention in recent decades [4][5].  

Arc extinguishing in the vicinity of the current zero and 

dielectric recovery in the post arc stage are two crucial phases 

for a successful current interruption process in high voltage 

circuit breakers. After current zero, to prevent the dielectric 

reignition, the recovery rate of the dielectric strength of the hot 

gas in the arcing zone must be faster than the rise-rate of the 

transient recovery voltage across breakers. By far, although the 

dielectric characteristics of CO2 mixtures under the ambient 

temperature and static conditions has been published with the 

increasing number, there is still little number of studies 

reporting on the dielectric recovery characteristics of CO2 

mixtures after arcing [6]. In this paper, the dielectric recovery 

characteristics of CO2-O2 mixture in the post arc phase is 

presented. The dielectric recovery curves under conditions of 

different gas filling pressures and short-circuit current 

amplitudes are compared. The dependance of the dielectric 

recovery rate on the mass flow rate are discussed. 
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II. EXPERIMENT 

A. Test device  

A test device based on a representative circuit breaker 

geometry [7] is used for the measurement of the dielectric 

strength recovery. Fig. 1 shows the main components of the 

general test device, which consists of the moving contact 

(tulip), fixed contact (plug), PTFE nozzles, heating volume 

(HV) and compression volume (CV). The nominal contacts are 

not shown here. The moving contact (tulip), which is mounted 

on the puffer rod, is driven by a motor drive. The moving of the 

puffer cylinder against a fixed piston generates the mechanical 

pressure build-up in the CV and HV. HV is directly connected 

to the arcing zone through a channel. During arcing, when the 

arc induced pressure build-up is higher than the mechanical 

pressure build-up, the back-heating occurs, the hot gas in the 

arcing zone flows back into the HV to help the pressure build-

up in the HV. With the strong back-heating, e.g., in case of high 

current tests, a one-way valve (named as intermediate valve) 

between the HV and the CV closes, which boosts pressure 

build-up in the HV. In case of the low current condition, the 

pressure induced by the arc is low and it only induces the nozzle 

clogging effect. In such situation, the pressure in the HV is 

mainly built up mechanically. In this paper, the dielectric 

recovery is measured under the condition of the low current, 

i.e., less than 18 kA of the peak current. In the tests, piezo-

resistive pressure transducers (Kistler, 200 mV/0.1 MPa) were 

connected to the HV and the CV to monitor the pressure build-

up. The displacement of the moving contact side is determined 

using a position-sensitive potentiometer. In this paper, the test 

device was filled with 10 bar mixture of CO2 and O2 in most 

tests. Only in tests with lower gas filling pressures, i.e., section 

Ⅲ B, the test device was filled with 5 bar and 2.5 bar CO2-O2 

mixtures. In all tests, the partial pressure ratio between CO2 and 
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Fig. 1 Schematic drawing of the test device [7] 

20



Conference Proceedings, London United Kingdom November 18-19, 2021

O2 is same, i.e., 9:1. Fig. 2 shows typical waveforms of the 

travel curve, current and pressure build-up (Δp) in the HV and 

CV during an opening operation of the test device. The arcing 

time is about 17.7 ms. 

B. Synthetic test circuit

Fig. 3 shows the sketch of the synthetic test circuit for 

dielectric recovery measurements. The short-circuit (SC)

current is generated by a LC oscillatory circuit, which can 

deliver an AC current with an adjustable amplitude and a

halfwave duration of about 10~12 ms. In this paper, the 

dielectric recovery was measured under two peak current levels, 

i.e., about 18 kA and 6.5 kA. The right-hand part is a high 

voltage injection circuit, which applies the transient recovery 

voltage (TRV) to the test device after CZ. TRV has a negative 

polarity, as shown in Fig. 4. The fixed contact (plug) is 

connected to the high voltage potential, the moving contact

(tulip) is on the ground side. In this paper, the relative voltage 

unit is used, i.e., p.u., which is relative to the peak value of TRV. 

The application of TRV is controlled by a spark gap (SG). The 

triggering of SG is synchronized with the final current zero 

instant of the SC current by a time delay unit. After the current 

interruption, TRV is applied to the test device at different time 

delays (5 µs to 400 µs) after the final current zero. Following 

this procedure, the recovery characteristic of the dielectric 

withstand and breakdown is obtained by scanning the delay 

time. The SC current through the test device is measured by a 

shunt resistor, the voltage across the test device is measured by

a capacitive-resistive voltage divider. The waveforms are 

recorded by LeCroy digital oscilloscopes.

III. RESULTS AND DISCUSSION

A. Waveforms of dielectric recovery measurement 

Fig. 5(a) shows the typical waveforms of SC current and the 

transient recovery voltage (TRV), which is applied to measure 

the breakdown voltage in the post arc phase after CZ. Fig. 5(b) 

and (c) shows example cases of dielectric withstand and 

breakdown. In Fig. 5(b), TRV was applied at about 96 µs after 

CZ, the breaker withstood the TRV. In Fig. 5(c), TRV was 

applied at 44 µs after CZ, the breakdown occurred at the voltage

level of about 0.5 p.u.

B. Effect of gas filling pressure on the dielectric recovery 

rate

Fig. 6 shows the recovery curve of dielectric strength after 

CZ for CO2 mixtures with different gas filling pressures. The 

higher gas filling pressure generates a higher stagnation 

pressure for cooling the arc and removing the hot gas in the post 

arc phase, which facilitates the dielectric recovery process. To

Fig. 3 Sketch of the synthetic test circuit for the dielectric recovery 

measurement

Fig. 2 Typical waveforms of travel curve, SC current and pressure 

build-up (Δp) in the HV and CV. CS denotes Contact Separation, CZ

denotes Current Zero. Arcing time is about 17.7 ms. t = 0 indicates the 

starting time of the puffer movement.

Fig. 4 Waveform of the transient recovery voltage

(a)

  
(b)                                                    (c)

Fig. 5 (a) Waveforms of SC current and TRV applied after CZ, 

examples cases for dielectric withstand (b) and breakdown (c)Aux

Closing 

Switch

plug

tulip

Test Device

HV circuit

CS

CZ
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see a significant dependence of the dielectric recovery on the

stagnation pressure, tests with lower filling pressures, i.e., 5 bar 

and 2.5 bar were performed. The dielectric recovery curves 

exhibit two distinct phases [8]. First, immediately after CZ, the

breakdown voltage rapidly rises until about 50 µs after CZ. 

Here, this phase is named as the first recovery phase.

Afterwards, the dielectric recovery process slows down and 

finally reaches a plateau. The rise of dielectric strength 

(breakdown voltage) in the first recovery phase approximately 

follows a linear way, which is described as the dielectric 

recovery rate ‘ !  "⁄ ’ in this paper. It is seen that the higher gas 

filling pressure leads to a faster  !  "⁄ and eventually reaches 

a higher dielectric strength.

C. Effect of SC current amplitude on the dielectric recovery 

rate

Fig. 7 compares the dielectric recovery process for SC

currents of ~18 kA and 6.5 ~kA. The gas filling pressure for 

these tests were same, i.e., 10 bar. The breakdown voltage level 

recovers faster after CZ of a lower SC current. The dielectric 

recovery rate ‘ !  "⁄ ’ in case of ~6.5 kA current is about 1.6 

times as the case of ~18kA current. It is noted that for 6.5 kA 

and 18 kA SC currents, the stagnation pressures at CZ are

similar.

D.Dependence of the dielectric recovery rate on the mass 

flux of the blowing gas

The dielectric strength of a gas is proportional to its particle 

number density or mass density. For circuit breakers, after the 

CZ the recovery of the dielectric strength depends on the gas 

density recovery in the post arc phase, which is proportional to

the mass flow rate through the nozzles. The dielectric recovery 

rate is then described by  !  "⁄ ~  $  "⁄ . The average mass 

flux was computed for 18 kA SC current, by the computational 

fluid dynamics (CFD) simulation, which is based on Ansys 

Fluent solver and an in-house developed UDF library for circuit 

breaker-relevant arc physics [9]. Fig. 8 shows that the du/dt is 

proportional to the mass flux through nozzles. Those two low 

du/dt points in Fig. 8 correspond to the tests with filling gas 

pressures of 2.5 bar and 5 bar in Fig. 6.

By designing different arcing zone geometries and 

performing a series of dielectric recovery measurements, the 

dependence of the dielectric recovery rate on the relative mass

flux was plotted for SC currents of ~18 kA and 6.5 ~kA. Here, 

Fig. 7 Recovery curve of dielectric strength after CZ for SC current of 

18 kA and 6.5 kA. t = 0 indicates the CZ instant. The voltage amplitude 

is in per unit, p.u., which is relative to the peak of TRV applied in the 

test.

Fig. 8 Dielectric recovery rate versus simulated mass flux through 

nozzles in case of 18 kA SC current

Fig. 6 Recovery curve of dielectric strength after CZ for CO2 mixtures 

with different gas filling pressures. t = 0 indicates the CZ instant. The 

voltage amplitude is in per unit, p.u., which is relative to the peak of 

TRV applied in the test.

Fig. 9 The dependance of dielectric recovery rate on the relative mass 

flux. Dash lines are fitted by the power scaling law. Blue line is fitted 

for the 6.5 kA SC current, red line is fitted for the 18 kA SC current.
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the relative mass flux is the mass flux which is normalized to 

the mass flux at the blowing gas pressure of 15bar. Fig. 9 shows 

that the dielectric recovery rate is proportional to the mass flux, 

which agrees with Fig. 8. The dielectric strength recovers faster 

in case of lower SC current, i.e. 6.5 kA here. 

IV. CONCLUSION 

The recovery characteristics of dielectric strength of CO2-O2 

mixture in the post arc phase after the current zero is 

investigated. As representative examples, the dielectric 

recovery curves under conditions of different gas filling 

pressures and different short-circuit (SC) current amplitudes are 

compared. The dielectric recovery rate is proportional to the 

mass flux of the blowing gas through nozzles. The dielectric 

strength recovers faster in case of lower short circuit currents. 
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Abstract—The North Croatian Basin (NCB) occupies the 

southwestern part of the Pannonian Basin System and belongs to the 

Central Paratethys realm. In a quarry near the village of Poljanska, on 

the southern slopes of Mt. Papuk in eastern Croatia, a 40-metre-thick 

section is exposed, consisting of well-bedded, mixed, carbonate-

siliciclastic deposits with occurrences of pyroclastics. 

Sedimentological investigation indicates that a salina lake developed 

in the central NCB during the late early Miocene. Field studies and 

mineralogical and petrological analyses indicate that the lower part of 

the section is characterised by alternations of laminated crypto- to 

microcrystalline dolomite and analcimolite (sedimentary rocks 

composed essentially of authigenic analcime) associated with tuffites 

and marls. The pyroclastic material is a product of volcanic activity at 

the end of the early Miocene, while the formation of analcime, the 

zeolite group mineral, is a result of alteration of pyroclastic material in 

an alkaline lacustrine environment. These sediments were deposited in 

a shallow, hydrologically closed lake that was controlled by arid 

climate during the first phase of its development. The middle part of 

the section consists of dolomites interbedded with analcimolites and 

sandstones. The sandstone beds are a result of the increased supply of 

clastic material derived from the locally uplifted metamorphic and 

granitoid basement. The emplacement of sandstones and dolomites 

reflects a distinct alternation of hydrologically open and closed 

lacustrine environments controlled by the frequent alternation of 

humid and arid climates, representing the second phase of lake 

development. The siliciclastics of the third phase of lake development 

were deposited during the Middle Miocene in a hydrologically mostly 

open lake. All lacustrine deposition coincides with the Miocene 

Climatic Optimum, which was characterised by hot and warm climate. 

The sedimentological data confirm the mostly wet conditions 

previously identified by paleobotanical studies in the region. The 

exception is the relatively long interval of arid climate in the late early 

Miocene that controlled the first phase of lake evolution, i.e. the salina-

type lake. 

 

Keywords—early Miocene, Pannonian Basin System, 

pyroclastics, salina-type lake.  
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Abstract—Augmented reality (AR) systems in the industrial
sector offer numerous advantages. From maintenance and repair
processes to control and monitoring of complete manufacturing
lines. All these applications focus on what we call the AR physical
layer: determining the position and orientation of the user in
front of the component to augment and superimposing synthetic
elements aligned with the reality to facilitate the operator’s
task. In the present work, we propose the extension of this
functionality using semantic computing. With techniques based
on deep learning, i.e. Convolutional neural networks (CNNs),
we add a semantic layer that interprets the environment and
user actions from the physical layer of current AR systems.
This semantic layer visually recognizes the status of both discrete
and analog controls and obtains a set of values. These values,
complemented by those from possible sensors, allow detecting
anomalies or patterns of interest in decision-making using out-
liers and machine learning models for pattern detection. This
information is also valuable in providing feedback to the AR
system, giving the operators visually aligned information over
the physical environment.

Index Terms—anomaly detection, augmented reality, CNN,
deep learning, machine learning, semantic computing.

I. INTRODUCTION

C
URRENT AR systems in the industrial sector are no

longer a novelty but a key piece in improving main-

tenance, supervision, repair and control processes; providing

higher speed, precision, safety and comfort, while reducing

the stress and risks of the possible actions of the operators

[1]. Using devices such as tablets (video-see-through AR) or

specific AR devices such as glasses or head-mounted displays

(optical-see-through AR), it is possible to improve the work

of operators in all types of industrial processes, avoiding the

traditional documentation consultation tasks, and obtaining

visual guidelines perfectly aligned with the environment.

AR solutions can also integrate additional information ob-

tained by sensors (through PLC connections, SCADA systems,

Human-Machine Interfaces). Furthermore, the real-time visu-

alization of any change or situation of interest, and its visual

representation in the physical environment, further facilitates

the operator’s work.

Unfortunately, not all the information of interest is fully

sensorized, and there are environments in which real-time

information about the states of the industrial systems [2] is

not available. Sometimes, visual interpretation of analog or

discrete controls by the operator is required.

techniques stands out, specifically those capable of obtaining

information from images (such as CNNs). With this type of

deep learning architecture, it is possible to interpret all kinds

of visual elements (both discrete and analog), adding this

information to the possible information offered by multiple

sensors. Additionally, by applying the correct deep learning

techniques, the operator’s actions can be visually validated,

supplementing them with a new security element in the process

and even in their physical integrity.

In this way, a semantic layer on the current AR solutions,

based on deep learning architectures, can complement or even

be the only source of information obtained from the industrial

element on which the operator is working.

These values, obtained by sensors and also from this new

semantic layer, can provide visual feedback to the operator

through the AR solution itself. However, even before providing

this visual feedback to the operator, as a second stage of

the semantic layer, final machine learning techniques can

detect patterns or anomalous situations, potentially providing

the operator with an analysis of risks (physical or negative

consequences in production), anomalies and possible issues in

real-time.

The present work solution involves the synergy of using the

capabilities of current AR systems with information from the

available sensors and new values and states obtained from a

new semantic layer that interprets values of visual elements

and even the operator’s actions. Furthermore, the architecture

includes an additional machine learning module to detect

potential anomalies that should be notified to the operator

using a feedback mechanism, carried out by the inherent AR

visual augmentation of the operator’s environment.

A. Objectives

AR systems are improving many tasks in industrial environ-

ments. Nowadays, we can find two approaches in the market:

• Pre-trained AR solutions using tablets or specific AR

devices allow the operator to visualize real-time synthetic

instructions and complementary information of the task to

carry out. This synthetic information can be aligned with

the existing environment, depending on the technology

available.

• Remote AR solutions based on human-expert support.

In this case, an expert can visualize the operator’s envi-

ronment and mark, draw and complement the operator’s

view. Again, the alignment of the synthetic information

with the environment depends on the technology used.

This work’s main objective is to improve the second human-

assisted approach. We could take a step forward from this

approach; using machine and deep learning techniques could

Semantic computing enhancement of industrial

augmented reality solutions with machine learning
Juan Izquierdo-Domenech, Jordi Linares-Pellicer, Jorge Orta-Lopez

Semantic computing [3] is an area in which one of its

main objectives is to obtain meaning or semantics from

environments and obtain information that can be processed

and interpreted. To analyze visual elements in the environment

and obtain semantics (numerical values, states, interpretation

of user actions, among others), the use of deep learning
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give a faster and more accurate response than an expert would

give. This strategy implies enhancing the current AR solutions

for the industry with a two-stage semantic layer.

With such a semantic layer, several additional objectives can

be achieved. In some contexts, the operators can inspect and

control complex environments with many analog or discrete

controls. It is challenging, in many cases, to detect in real-

time possible value combinations or patterns of interest or

risk. A semantic layer, first able to transform images to values

and then applying additional machine learning techniques for

anomaly detection, can be a tool of extreme interest in the

industry. The AR system can immediately show all values and

patterns of interest detected by an additional semantic com-

ponent, providing the proper feedback at the proper position

or element of interest and letting the operator make decisions

with a new degree of information and context.

Another objective this approach can provide is to become

an excellent tool to what we can call inclusive industry, i.e.,

to allow people with functional diversity to undertake new

tasks and jobs in an industrial environment thanks to this new

proposal.

II. BACKGROUND AND RELATED WORK

A. Augmented Reality

Augmented Reality (AR) is a collection of technologies that

allows us to complement the vision and perception of the real

environment with additional synthetic information. This newly

added information aims to enhance the perception of reality

with elements that can make our actions and tasks much more

accessible, safe, and comfortable.

AR is possible using different devices such as tablets (video-

see-through) or glasses (optical-see-through). Traditionally,

true AR implies a complete alignment of virtual and real-

world elements [4] [5]. The most significant challenge of AR

consists of the spatial recognition of the environment and the

user’s position and orientation on it. We consider this part as

the physical layer.

The main objective of the physical layer is to provide a

perfect alignment between additional synthetic information

and the physical world; anchoring the virtual elements is a

way that both reality and virtual elements merge seamlessly.

This problem is initially solved using visual marks in the

environment, an approach still in use and now able to work

with real images, but more advanced techniques based on

SLAM (Simultaneous Localization and Mapping) enhance the

possibilities.

SLAM [6] [7] pursues to get a virtual mapping of the

environment and get a 3D representation. Depending on the

device and its available sensors (camera, depth camera, Inertial

Measurement Unit and others), we can obtain a cloud of

3D points, thus yielding a 3D mesh representation of the

environment.

Having robust solutions for the physical layer of AR, it

is now, with the evolution of deep learning technologies,

the moment to provide solutions for an additional semantic

layer [8] to make the most of what the device can perceive,

interpret and efficiently feedback the user with practical visual

information.

B. AR in the industry

AR is step by step becoming an essential part of what we

call Industry 4.0. For example, stock management, inventory

tasks, critical process security, assembly, machine and produc-

tion lines reconfiguration and repairing, real-time analysis of

machine and product line parameters amongst others [9] [10].

C. Semantic computing in industrial AR

As stated before, semantic computing can provide the

current physical layer of AR with a new semantic layer. The

objective is simple: to make the most of whatever information

the device can receive and perceive using its sensors. This

task implies data acquisition, image understanding (values and

states from controls and actions by the operators), and new

insights inference for operator’s visual feedback (AR-based)

and decision making.

The final idea is to have a three-level structure in AR

applications: a physical layer (spatial mapping, user’s position

and orientation, virtual elements anchoring), a semantic layer

(based on deep learning for perceptual information, and other

machine learning techniques for new valuable information

inference), and a final layer with specific applications require-

ments [11].

Although some previous attempts have been explored so far

combining AR systems and machine learning [12] [13], in this

work, we present a new general architecture with specific real

examples of its possible implementations and advantages.

III. PROPOSED ARCHITECTURE

A. A general vision of the architecture

The proposed architecture does not aim to substitute the

current AR systems but to complement them by adding

new components and possibilities. As a result of these new

additions, new advantages appear as the synergy of the AR

physical layer and the new semantic layer.

In fig. 1 a general diagram of the proposed architecture

is shown. In this proposal, we clearly define four different

elements:

1) AR Physical layer. This is essentially what current AR

systems offer. Using mark, markerless or SLAM tech-

nologies, virtual elements are anchored to the physical

environment. The final user can enjoy an augmented

vision of the world with additional information to better

perform their activities.

2) Optical value extraction. This requires deep learning

models definition and training for different controls

(discrete or analog), with the final objective of obtaining

values or states from their snapshots in a particular

moment.

3) Sensoring value extraction. One of the most important

objectives of the semantic layer is the interpretation

and validation of the environment, but it is necessary

to consider hybrid systems where information from

SCADA or other sources can also be received.

4) Semantic layer. The main element in extending the cur-

rent limitations of AR systems by providing a two-stage
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process: a perception module for value/state extraction

of different visual controls from the environment, and an

evaluation module where we can use machine learning

techniques for anomaly detection, pattern recognition,

regression or classification.

A critical element of the proposal is how the semantic layer

will provide the appropriate feedback to the operator. The AR

system itself can give this feedback by anchoring the relevant

2D/3D information to the adequate elements of the physical

world, thus granting the operator the possibility to receive

information of interest next to the elements involved. The

diagram highlights this as a feedback arrow from the semantic

to the physical layer.

The main elements of this architecture and some examples

of their implementation will be covered next.

Fig. 1: General diagram of the proposed architecture to add

semantic information from images and sensors in combination

with an AR system

B. Physical layer

The physical layer summarises the process current AR

systems carry out. Using either marks or image identification,

surface identification, or SLAM, the geometric transformation

between the user’s position and orientation and the element of

interest is calculated.

Fig. 2: The inverse perspective transformation is applied to a

snapshot from the camera when the AR system detects the

element of interest

AR systems can anchor digital elements with this geometric

transformation and transform them appropriately to get a final

composition where virtual and real elements match perfectly.

Only two additional elements are necessary to add to this

functionality for our model purposes:

1) A geometric transformation from the image capture by

the camera, in particular the inverse of the perspective

transformation as we can see in fig. 2. This step will

simplify the required training and inference process

significantly using a neural network by always having a

perpendicular view of the control or element of interest.

2) A device, machine or production line can contain many

different visual elements and controls, the state or value

of them we want to get. We also need a control layout

that helps the system focus on the different elements and

their distribution in this context, as shown in fig. 3.

Fig. 3: The frontal part of a machine with several discrete and

continuous detected controls with their layout and distribution

C. Semantic layer

The decisive element of this proposal is the semantic

layer. As stated before, the principal objective is to make

the most of whatever extra information we can retrieve from

the visual controls that are not being sensorized. Additionally,

the semantic layer can also collect a vector of features from
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sensors and values/states from visual inference and use this

vector in a machine learning model to predict and provide

information of interest.

We divide this semantic layer into two different stages: the

perception module, based on convolutional neural networks

(CNN), to be able to get values and states from the image

of the environment, and an evaluation module that, with the

vector of features created by merging all available values

and states (from sensors or the perception module) and us-

ing classical machine learning models, can predict valuable

information and feedback to the operator.

1) Perception module: The first stage in the semantic layer

is to be able to get values and states of any visual control the

operator is in front of, assuming that, in many cases, this is

the only source of information.

Taking the snapshot from the camera provided by the AR

system when a specific machine or device is detected and

knowing the layout or distribution of the controls, the tasks

in this stage is to interpret the visual controls.

In the optical value extraction part of our proposal, it is

necessary to carry out preliminary training work using CNNs.

Given that visual control can provide us with either discrete

values/states or continuous values (analog, arrow/dial based),

we require two different types of CNNs.

For discrete values or states, a classification CNN into the

different categories is the best option. In our experiments, a

relatively simple CNN has given us excellent metrics. Three

convolutional layers (32, 64, and 128 filters, ReLU activation

function), combined with 2x2 max pooling layers and two fully

connected layers for final classification, were enough with the

different elements we have experimented with. If the control

was binary or with several categories, we used either binary

or categorical cross-entropy loss function.

We use a regression CNN for continuous values. In this

kind of CNN, the output provided by one single neuron tries

to predict the value based on the input image, for example,

based on the position of the arrow in an analog element. The

loss function is a traditional mean squared error. We used a

CNN with four convolutional layers (50, 100, 150, and 200

filters, ReLU activation function). We also use Max pooling

and batch normalization layers.

Fig. 4 shows the specific details of the CNNs used. Thus, it

was unnecessary to use more complex architectures or transfer

learning to get good metrics. The main reason is also thanks

to the geometric transformation carried out after capturing the

image by the camera.

With the image from which to infer a value or state

in perpendicular view, it was necessary to train the CNNs

with standard image augmentation techniques, creating a new

dataset from just one image by applying rotations, zoom, skew,

among other operations.

For classification (discrete controls), we took just one

perpendicular image per state/category. Image augmentation

techniques generated 1000 new images we use to feed the

CNN getting an optimal regularization effect.

For regression (analog controls), the process was similar,

but in this specific case, it is necessary to have several input

images of the control with different values so that the neural

(a) Classification (b) Regression

Fig. 4: Model architectures

network can relate the consequences of the dial/arrow position

and the predicted value.

In our different experiments, we obtained an accuracy and

f1-score around 0.98 in classification and a R
2 (regression

coefficient) around 0.96 in regression CNNs.

(a) Classification problem (b) Regression problem

Fig. 5: Optical/CNN based value/state prediction

It is important to note that the values or states predicted

by the CNNs help feed the evaluation module and validate

the operator’s actions. For example, in fig. 5, the switcher

state (left image) depends on the operator’s action and can be

validated, warned if not done or even to automatically provide

information about the next step in the task process, minimizing

the interaction required by the operator.

2) Evaluation module: In the second stage of the semantic

layer, it is possible to merge those values and states obtained

by visual recognition and complement them with any ad-

ditional information coming from sensors. In this way, we
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can create an entirely new vector of features with almost

every possible information available from the environment and

sensor devices.

Thus, having a traditional vector of features, many machine

learning techniques (supervised or unsupervised) can be used

in order to detect, in real-time, meaningful insights that could

be even difficult to interpret by the operator by just watching

the device or machine [14].

In our experiments, we have used the K-NN clustering algo-

rithm to measure the distance between the vector of features

(standardized) and the centroids of a set of well-defined K

clusters (using the elbow method) to detect anomalies/outliers

to warn the operator.

It is vital in industrial environments to use specific metrics

when evaluating any supervised or unsupervised method. For

example, the cost-sensitive machine learning approach [15] is

very important in order to tune the machine learning models

to avoid the kind of errors that produce the highest cost in

economic, time or resources terms in the industry, instead of

simply weight the misclassifications or errors of the model

prediction in the same way.

An operator is warned or informed about any possible

situation by using the AR system itself. As detailed in the

proposed architecture graph in fig. 1, the relevant information

is anchored as 2D or 3D elements into the elements of interest,

using the native API of the AR system. The consequence

is that we gain immediate insights (sometimes impossible to

detect without a careful analysis of an expert) and localization

to highlight the origin or responsible for the problem.

D. Experimental results

The most powerful AR system usually comes as an SDK

(Software Development Kits) for different platforms and lan-

guages. Some possible well-known packages are Vuforia,

Immersal, Wikitude, ARway, amongst others. They allow us

to determine the user’s position regarding a target and anchor

virtual 2D/3D elements in the real environment.

They allow their integration into more powerful develop-

ment tools. In our experiments, we have used the interactive

graphics engine Unity that allows us to use and interact

with the physical AR layer and supports importing and us-

ing ONNX standard neural networks format: a fundamental

element to provide real-time CNN inference and interaction

with the operator. This framework also allows the deployment

to specific AR devices (optical-see-through) or tablets (video-

see-through).

Two different machines were used in our experiments. A

vacuum-based plastic prototyping system for a comprehensive

test of our proposal, and an educational servo as an additional

example of a system where several visual controls can be

monitored, and possible outliers can be detected.

In the global test of the proposal, in fig. 6 the physical

layer of the AR system is used for initial instructions. Then,

in fig. 7 an example of classification CNN is used, allowing the

validation of the user’s action: the activation of the machine.

Finally, in fig. 8 a regression CNN is used to get, in real-time,

the mHG value required and give instant feedback to the user

to stop the action.

As an additional example to test multiple control monitoring

and outlier detection, in fig. 9, we can see the values we get

in real-time from the servo. These values are sent to a K-NN

clustering classic algorithm to identify possible anomalies in

an unsupervised way.

Fig. 6: Context identification

Fig. 7: On-Off state classification

Fig. 8: mHG value prediction
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IV. CONCLUSION

With the general use of AR solutions in the industry, new

necessities and possibilities arise. Semantic computing and

the use of machine and deep learning techniques allow the

addition of a semantic layer capable of providing meaning

and values or states to visual controls and interpreting and

validating actions from the output of AR systems (camera

snapshots).

In this work, we describe a comprehensive proposal with the

different components required. We have also developed some

experiments to support this new approach’s results and benefits

and complement traditional AR systems in the industry.

Safety, comfort, immediate real-time information, warnings,

and localized and anchored visual elements in the physical

environment of possible situations are just some examples of

semantically extending the current AR system using the new

possibilities of machine and deep learning.

Fig. 9: After visually interpret the values of several controls,

the model can infer whether the state of the machine is normal

or not. Any anomaly can be anchored in the exact location

using the AR system.
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Abstract— Poverty differences amongst populations in similar 

geographical areas of the United States are astounding. While 

entrepreneurship plays an important role in Indigenous communities, 

research suggests it is not contributing fully to economic 

development due to concerns about control of resources and as well 

as negative impacts on Indigenous culture. 

Research suggests that the perception of entrepreneurship in tribal 

communities may not be positively received, specifically if it has 

been regarded through a colonialism lens. However, if considered 

through a cultural lens, including that of indigenous self-

determination, more people may be interested in entrepreneurship. 

This study proposes a conceptual framework to focus specifically on 

those perceptual differences in the state of South Dakota, USA. 

     By a thorough investigation of the theoretical framework on the 

topic, the author identifies a conceptual method of gauging the 

perception of entrepreneurship among South Dakota residents self-

identifying as Lakota (the predominant indigenous affiliation of 

Native Americans in South Dakota).  

 

Keywords— entrepreneurship, indigenous, Lakota, native 

American  
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Abstract— The purpose of this paper is to establish the 

invariance principle for the conditional set-indexed empirical 

process formed by strong mixing random variables when the co- 

variates are functional. We establish our results under some 

assumptions on the richness of the index class C of sets in terms of 

metric entropy with bracketing. We apply our main result for testing 

the conditional independence, that is, testing whether whether two 

ran- dom vectors Y1 and Y2 are independent, given X. The 

theoretical results of the present paper are (or will be) key tools for 

many further developments in functional data analysis. 

 

Keywords— Conditional distribution, Nadaraya-Watson 

regression estimator, Functional data, Small ball probability. 
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Abstract— The new approach to RANS type models 

development is offered. It is based on experimental data on a 

turbulent boundary layer. It is known that at least two types of 

vortices can be detected in a near-wall turbulent flow. The first type 

is large-scaled quasi-ordered vortex structures commensurable with 

the layer thickness. The second type is the system of so-called 

horseshoe vortices. The most important tool in RANS modeling is 

the averaging of all equations by a very large time interval. In this 

work, this averaging will be conditional. First, we determine the 

interval of time scales, linear scales, frequencies, etc. characteristic 

of horseshoe vortices. In this interval we average experimental data 

by time. As a result, the all eddies in this interval will be observed 

as a whole one. The result of averaging we name as a medium-scale 

structure. Second, we determine the similar interval for large-scale 

vortices. The result of averaging we name as a large-scale structure. 

It is well-known from experiments that large-scaled and horseshoe 

vortices have very different properties. Therefore, these structures 

are also very different. The large-scale receive energy from the mean 

flow and create a turbulent mixing. Since large-scale vortices 

decrease in diameter during evolution, it is assumed that energy 

dissipation occurs in accordance with a cascade process. Horseshoe 

vortices have a very small diameter and dissipate very quickly and 

do not create noticeable turbulent mixing. So dissipation rate in 

medium-scale structure is high and turbulent mixing is vanishingly 

small. Due to the very different scales of these structures, they do 

not interact. All RANS models average these vortices as a whole. So 

at each point, the result of averaging is the sum of the turbulent 

viscosities, energies, etc. which are created in the averaged 

structures. It is possible that the number of such non-interacting 

structures is more than two. But RANS models use this averaging as 

the etalon. It means that models try to obtain the above-mentioned 

sum of vortex structures as a solution. This creates many difficulties. 

The proposed approach simulates these vortices systems separately. 

Naturally, in this case, the complete description of turbulence 

consists of two independent systems of equations. Let us note that 

model designed on the base of this approach has properties that are 

inaccessible to any other models of turbulence. In particular results 

of simulation of turbulence created by large-scaled vortices 

correspond to the theory of cascade transfer and the dissipation rate 

corresponds to the experimental data. Results of simulation of 

medium-scale vortices correspond to the data on coherent structures. 

On the base of these ideas, models for simulations of flows in pipes 

and channels, a model of turbulent stresses transfer, models for 

simulation of turbulent forced, natural and mixed convection, ASM 

models and much more are developed. 

 

Keywords— turbulence modeling , boundary layer, pipe and 

channel forced flows, cascade transfer. 
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Abstract— The center processing unit in Electro-Optical devices 

is Field-programmable gate array (FPGA) chip package allowing 

flexible reconfigurable computing but energy consumption. Because 

chip package is placed in isolated devices based on IP67 waterproof 

standard, there is no air circulation and the heat dissipation is a 

challenge. In this paper, the author successfully modeled chip 

package which various interposer materials such as silicon, glass and 

organics. Computational fluid dynamics (CFD) was utilized to 

analyze the thermal performance of chip package in the case of 

considering comprehensive heat transfer modes: conduction, 

convection and radiation, which proposes equivalent heat dissipation. 

The logic chip temperature varying with time is compared between 

the simulation and experiment results showing the good correlation, 

which proves the reasonable chip modelling and simulation method. 

 

Keywords—CFD, FPGA, heat transfer, thermal analysis.  
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Abstract— Determination of integral dynamical and energy 
characteristics of high-temperature gas flows is a very important task 
of gas-dynamic for hazardous substances destruction systems. They 
are also always necessary for the investigation of high-temperature 
turbulent flow dynamics, heat and mass transfer. It is well known 
that distribution of dynamical and thermal characteristics of high-
temperature flows and jets is strongly related to heat flux variation 
over an imposed area of heating. As is visible from numerous 
experiments and theoretical considerations, the fundamental 
properties of an isothermal jet are well investigated. However, the 
establishment of regularities in high-temperature conditions meets 
certain specific behavior comparing with moderate-temperature jets 
and flows. Their structures have not been thoroughly studied yet, 
especially in the cases of plasma ambient. It is well known that the 
distribution of local plasma jet parameters in high temperature and 
isothermal jets and flows may significantly differ. High temperature 
axisymmetric air jet generated by atmospheric pressure DC arc 
plasma torch was investigated employing enthalpy probe 3.8∙10-3 m 
of diameter. Distribution of velocities and temperatures were 
established in different cross-sections of the plasma jet outflowing 
from 42∙10-3 m diameter pipe at the average mean velocity of 700 
m∙s-1, and averaged temperature of 4000 K. It has been found that 
gas heating fractionally influences shape and values of a 
dimensionless profile of velocity and temperature in the main zone 
of plasma jet and has a significant influence in the initial zone of the 
plasma jet. The width of the initial zone of the plasma jet has been 
found to be lesser than in the case of isothermal flow. The relation 
between dynamical thickness and turbulent number of Prandtl has 
been established along jet axis. Experimental results were 
generalized in dimensionless form. The presence of convective 
heating shows that heat transfer in a moving high-temperature jet 
also occurs due to heat transfer by moving particles of the jet. In this 
case, the intensity of convective heat transfer is proportional to the 
instantaneous value of the flow velocity at a given point in space. 
Consequently, the configuration of the temperature field in moving 
jets and flows essentially depends on the configuration of the 
velocity field. 
 
Keywords— plasma jet, plasma torch, heat transfer, enthalpy 

probe, turbulent number of Prandtl. 
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Abstract—Urban planning finds its roots in addressing public 

health, mainly the epidemics of the nineteenth and early twentieth 

century, establishing the significance of built environment on human 

health through planning urban infrastructure and access to healthcare 

and economic opportunities (Renalds et al., 2010). Urban transport 

sector accounts for quarter of the global GHG emissions. The 

increase in motorization brought focus on its relationship with health 

and well-being, which has expanded on account of climate change 

impacts and in recent times the COVID-19 pandemic. Climate 

change drivers like extreme weather events affect natural resources, 

leading to increase in heat-related diseases, cardiopulmonary 

diseases, air- and water-borne diseases, malnutrition and mental 

health related disorders.  

The IPCC’s 1.5° Report flags the issue of synergies and trade-offs 

between the climate change mitigation efforts and the Sustainable 

Development Goals (SDGs). The intersection of urban transport and 

health becomes even more important in the Global South as most 

cities are experiencing increased dependence on conventional 

automobiles and more exacerbated impacts of climate change hosting 

more than half of global population living in poverty. India is also 

home to 21 of the 30 most polluted cities in the world (World Air 

Quality Index, 2019), and has the second highest transportation 

attributable PM2.5 and global ozone deaths (Anenberg et al., 2019). 

Fatalities due to road crashes have increased in India by 58.7% from 

1990 to 2017 (Dandona et al., 2020). Reports on climate 

vulnerability, mitigation and other health equity studies indicate that 

the urban poor, women, disabled, elderly, children, and non-

motorized transports users are often victims of urban transport due to 

their disproportionate risk exposure.  

Urban transport planning has multiple implications on health: 

emission reduction from transport improves local air quality, 

reliable/affordable public transport improves access to economic 

opportunities and healthcare and a robust and safe network of non-

motorized transport promotes physical activity in individuals. But, 

given the high levels of urban inequalities in India (Mahadevia and 

Sarkar, 2012), these mitigation efforts in transport have unequal 

impacts. For example, mega-transport projects adversely impact 

urban poor and the vulnerable through large-scale displacements and 

evictions, loss of livelihoods, rupture of social fabric, increased 

expenditure and curbed mobility. Thus, transport planning at the city 

level requires an assessment of the interaction between the transport 

interventions and SDG 3- Good Health & Well-Being.  
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The paper is grounded in two Indian cities- Surat, an industrial 

metropolitan city (5.9 million population in 2016), and Udaipur, a 

tourist town (0.8 million population in 2016). The study deploys a 

desktop assessment of Low-Carbon Mobility Plans and other 

planning and policy documents, city-specific online consultation with 

experts, and field-based surveys. The proposed paper is limited by 

lack of epidemiological studies linking planning interventions and 

health and socially/economically disaggregated data on health and 

transportation; dependence on qualitative surveys, and primary data 

making the analysis based on deductive arguments. In this paper, we 

discuss the IPCC’s meta-argument at the local level and argue that 

the transport plans require fostering to create win-win situations for 

climate change mitigation and urban health. 
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Abstract— Growing demand for a quieter dwelling environment 

has turned the attention of construction companies to reducing the 

propagated noise of their project. In inner-city constructions, close 

distance between the construction site and surrounding buildings 

lessens the efficiency of passive noise control methods. Dwellers of 

the nearby areas may file complaints and lawsuits against the 

construction companies due to the emitted construction noise, 

thereby leading to the interruption of processes, compensation costs, 

or even suspension of the project. Therefore, construction noise 

should be predicted along with the project schedule. The advantage 

of managing the noise in the pre-construction phase is two-fold. 

Firstly, changes in the time plan and construction methods can be 

applied more flexibly. Thus, the costs related to rescheduling can be 

avoided. Secondly, noise-related legal problems are expected to be 

reduced. To implement noise mapping methods for the mentioned 

prediction, the required detailed information (such as the location of 

the noisy process, duration of the noisy work) can be exported from 

the 4D BIM model. The results obtained from the noise maps would 

be used to help the planners to define different work scenarios. The 

proposed approach has been applied for the foundation and 

earthwork of a site located in a residential area, and the obtained 

results are discussed. 

 

Keywords— building information modeling, construction noise 

management, noise mapping, 4D BIM. 
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Abstract— Public transportation is essential for sustainable 

mobility and quality of life in cities. However, ensuring service 

quality in the provision of services is a continuous challenge for 

public managers in face of scarce resources and disruptive events. 

For example, it requires satisfying passengers’ accessibility needs to 

activities in adequate conditions of comfort, with acceptable waiting 

and travel times, safeguarding the applicable requirements in terms 

of passengers’ safety and security subject to the available public 

resource budget. 

This article is based on the research project designated as 

“Pombus” developed for the municipality of Pombal, a medium-

sized city in the Centre Region in Portugal. The research problem 

was related to the optimization of public transportation and 

extension of service coverage to enhance accessibility. Overall, the 

managing entity of public transportation intended to maximize the 

efficiency in the use of resources and consider the mobility and 

accessibility needs of the population to extend its network of 

services.  

The study comprised two sequential phases: 1) Optimization 

(2014-2015) and 2) Extension or increased on network coverage 

(2018-2019). Phase 1 kept unchanged the resources allocated for 

public transportation. The implementation of the optimization of the 

network program resulted in the following outcomes: increased 

network coverage (+27%), number of stops (+58%), daily distance 

travelled by public transport (+25%), number of passengers carried 

(+27%), number of seats (+25%) and operational profitability 

(+5%), while the average cost per passenger decreased by about 9%. 

Phase 2 of the study focused on extending the network coverage to 

better cover the specific mobility and accessibility needs of the 

population. Public transport timetables were adjusted (to the 

identified needs), the adequacy of the services run by private carriers 

in the region was assessed to ensure complementarity with the local 

public transport service, and the optimization of bus stops was 

performed to ensure maximum accessibility.  

The research reported focus on the methodological aspects 

implemented during phase 2 that included the following stages: 1. 

public dissemination of the study and appeal to the participation of 

the population (current and future users); 2. characterization of 

demand and systematization of inputs for supply dimensioning; 3. 

network modelling and inference of origin-destination (OD) 

matrices; 4. supply dimensioning through new and reformulated 

routes and schedules. In the scope of stages 1 and 2, mobility surveys 

were carried out for consultation with the population. This enabled 

to obtain updated information on the needs and expectations of 

citizens, companies, and other entities. In addition, "Collaborative 

Workshops" were implemented with the purpose of engaging key 

actors in a joint reflection around the city mobility system and the 

public transport network in the municipality/region, through 

interaction and collaborative co-production. During stage 3, OD 

matrices were elaborated to mapping mobility patterns of users and 

non-users of the public transport network and outline decisive 

information for the modelling of the public collective transport 

supply.  

Results from the network resizing in phase 2 of the study showed 

an increase in the network coverage (+114%), number of stops 

(+55%), daily distance travelled (+47%), number of passengers 

carried (+28%), enable by an increase of 50% in the resources 

allocated to public transportation. 
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Outcomes of the study contributed to reinforce the role of the 

public transport network in the municipality of Pombal as a dynamic 

connector agent for community life and cohesion, assuming itself as 

a key determinant for social inclusion and the economic 

development of the region. 
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   Abstract— Factoring accounts receivable is widely accepted as an 

alternative financing source and utilized in almost every industry that 

sells business-to-business or business-to-government. However, its 

patronage in the construction industry is very limited as some barriers 

hinder its application in the construction industry. This study aims at 

assessing the barriers to the use of factoring accounts receivables in 

the Ghanaian construction industry. The study adopted the sequential 

exploratory research method where structured and unstructured 

questionnaires were conveniently distributed to D1K1 and D2K2 

construction firms in Ghana. Using the one-sample t-test and 

Kendall’s Coefficient of concordance data were analyzed. The most 

severe challenge concluded is the high cost of factoring patronage. 

Other critical challenges identified were low knowledge on factoring 

processes, inadequate access to information on factoring, and high 

risks involved in factoring. Hence, it is recommended that contractors 

should be made aware of the prospects of factoring of accounts 

receivables in the construction industry. This study serves as basis for 

further rigorous research into factoring of accounts receivables in the 

industry. 

 

Keywords— Barriers, contractors, factoring accounts receivables, 

Ghanaian, perception 

 

INTRODUCTION 

securing financial aid for the executing of construction 

projects. Scholars have suggested that, factoring accounts 

receivable is an effective means of raising short-term capital 

and transferring/reducing risks for construction [2]. 

According to [24], factoring is a financial transaction where 

an organization sells its accounts receivable to a factor at a 

discount. Now, factoring is regarded globally as a means of 

raising short-term capital for financial needs. There are 

numerous benefits in the use of factoring including the 

reduction and transferring of credit risks, improvement of cash 

flows, lowering financial administration costs and increasing 

efficiency and productivity [2]. Even though factoring has 

been successfully implemented in other industries, its 

assimilation in the construction industry is not effective [2] as 

there are numerous inherent challenges in its effective usage in 

the construction industry. In some developed economies such 

as the United States, United Kingdom among others, factoring 

is largely used as compare to developing countries like Ghana. 

However, factoring of account receivables is mostly used 

around the World as a vehicle to mobilize and free up cash 

flows for profitable growth of firms [12]. Hence, its usage can 

be very beneficial to firms in developing countries if the 

barriers that hinder its application are successfully mitigated. 

Therefore, this study seeks to identify the barriers to the usage 

of factoring accounts receivables in the Ghanaian construction 

industry. 
 

CONCEPT OF FACTORING 

Construction projects are capital intensive hence, firms rely 

on numerous financing alternatives to reduce the financial 

burden brought on them [6]. Based on the time scale, 

financing can be divided into long-term and short-term 

financing. [5] Indicated that, users need to consider the 

features and advantages of each type before deciding which to 

apply on their projects. Despite short-term financing are 

obtained quickly as compared to long-term financing it easily 

causes bankruptcy if the payback period becomes due without 

sufficient returned payment [5]. With long-term financing, 

interest rates are higher, constraints are more and the 

application process is complicated [5]. Despite the lower 

impact to the user and risk of bankruptcy of long-term 

financing, small or medium companies find it difficult to raise 

funds for repayment [5]. Literature reveals that, approximately, 

66% of construction projects funds are generated from 

financial institutions like banks [20], [5]. Dependency on 

financial institutions may possess inherent disadvantages 

which may lead to more financial burden on the contractor. 

Hence, there is still a search for less risky alternatives for 
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Factoring of account receivables is recognized globally as a 

growing source of external financing for all types of firms [15]. 

Factoring is one of the earliest forms of commercial finance. 

The concept of factoring accounts receivable originated from 

the US textile industry [21]. Notwithstanding, [22], the origin 

of factoring can be traced to the Roman Empire. However, the 

concept of factoring became more prominent in America in 

the 19th century. In recent times, factoring can be explicitly 

regarded as a completed financial service for accounts 

receivables [5]. The process of factoring involves a supplier 

(contractor) of the account receivable who sells them to a 

factor, a financial institution that provides the services of 

financing, credit management and collection [9]. Construction 

firms are likely to run into credit risks if payments due them 
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are delayed. The use of factoring receivables can reduce this 

credit risk for the construction firm, because the factor can 

provide instant payment to clear the debt. However, the 

construction firm receives payment in cash at a discount from 

the factor, which varies by region and according to firm 

policies [23], [5]. There are two types of commonly used 

factoring methods. They include non-recourse factoring and 

recourse factoring. Non-recourse factoring offers the client 

full credit management service cover on approved debts [24]. 

This guard against the possibility of the factor being unable to 

secure full payment of factored invoices. Recourse factoring 

provides all types of facilities except debt protection. Under 

recourse factoring, the client’s liability to factor is not 

discharged until customer pays in full. According to [24], in 

recourse factoring, the factor takes responsibility of the clients' 

debt collections, but reserves the right to pursue full restitution 

from the client for any bad debts [24]. The overall factoring 

volume reached $11.342 trillion USD in 2006, according to 

Factors Chain International (FCI). When compared to the 

volume in 2005, the growth rate is about 12% [7]. But 

factoring is widely used in developed countries, however, in 

developing countries like Ghana, there is limited data and 

information on factoring due to its low popularity. Reference 

[18] opined that, African countries are insignificant in terms of 

patronage of Global factoring market. In Ghana, [12] reported 

a total factoring industry volume in 2012 to be four million 

euros which represents 0.01% of GDP. They reported total 

advances of one million euros, 58 clients, 36 debtors and the 

sector employing 45 persons. Comparatively, this depicts low 

patronage of factoring in Ghana. Low patronage of factoring 

in developing countries is due to numerous barriers as shown 

in Table 1. 
 
TABLE I: BARRIERS TO FACTORING ACCOUNTS RECEIVABLES 

Factors References 

High cost of factoring 

patronage 
[10]; [17] 

Unavailability of legal 

and regulatory systems 
[17] 

Inadequate access to 

information on 

factoring 

[13]; [10] 

Low knowledge on 

factoring processes 
[18]; [13] 

Inadequate 

infrastructure to 

facilitate factoring 

processes 

[3] 

Lack of judicial 

precedents on factoring 
[18]; [13] 

Costly tax imposes [25] 

Poor perception of 

factoring by firms 
[18] 

 

 

 

RESEARCH METHOD 

In achieving the aim, the research adopted the sequential 

exploratory research method. This involved the collection of 

qualitative data to either confirm, add or delete variables 

identified through the review of literature. The qualitative data 

were purposively collected from six major stakeholders in 

factoring of accounts receivables. The sample was chosen 

based on their rich experience from being involved in the 

processes of factoring of accounts receivables. The 

stakeholders included three major construction firms and three 

major financial institutions. From the qualitative data collected, 

four challenges of factoring of accounts receivables were 

added to the ones identified from literature. They included 

inadequate documentation from construction firms, unrealistic 

timelines for receiving monies, high collateral for securing the 

facility and bureaucratic nature of authentication of documents. 

With these 12 variables a close-ended questionnaire was 

developed to collect quantitative data from construction firms 

in Ghana. For this study, only D1K1 and D2K2 construction 

firms were contacted. These categories of respondents are 

mostly involved in huge projects that require high capital 

investments. The respondents were asked to rate the severity 

of the challenges using the five-point Likert scale of 1 = 

lowest; 2 = low; 3 = high; 4 = higher and 5 = highest. The 

structured questionnaires developed were conveniently 

distributed to 94 construction firms through hand delivery and 

supplemented with online distribution. Out of the 94 

questionnaires distributed, 81 were retrieved. However, upon 

further checks, six were deemed invalid and therefore 75 

questionnaires were used for the analysis representing a 

response rate of 79.79%. The high sample response rate can be 

attributed to the use of online survey [11]. Furthermore, there 

were constant reminders and follow-ups. The questionnaire 

administration and collection lasted for a six-month period 

aided by three assistants. The sample size was deemed 

adequate as it satisfies the recommendations of many 

researchers that a sample of 30 for any group could be deemed 

representative [19]. 

1. Data Analysis 

One-sample T-Test analysis was used to ascertain the 

relative severity of the variables as adopted by [1]. The mean 

scores, standard mean error and significance (p-values) of 

each variable were employed to ascertain the outcome of the 

survey and paint a clearer picture as shown in Table 2. For 

each attribute, the null hypothesis was that, the attribute was 

not significant (Ho:U = Uo) and the alternative hypothesis 

was that the attribute was significant (H1:U > Uo). Uo is the 

population mean fixed at 3.5 and the significance level was set 

at 95% as used by several researchers [16], [1], [14]. The five-

point Likert rating scale was adopted hence; any criterion was 

considered significant if it had a mean of 3.5 or more. The p-

values were also used to confirm the statistical significance of 

each criterion. In addition, standard error was used to give an 

indication of how the sample represents the population [8]. 
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Standard errors closer to zero depicts a low variability 

between the sample and population mean and vice versa. 

Lastly, the Kendall’s Coefficient was computed to confirm the 

reliability of the five-point scales by measuring the internal 

consistency among the various factors. According to [4], 

overall agreement amongst sets of rankings can be ascertained 

by using Kendall’s coefficient of concordance. For Kendall’s 

W, ‘no agreement’ and ‘complete agreement’ are represented 

by the values 0 and +1 respectively from a range 0 to +1. The 

Kendall’s W values for this study was 0.397 which depicts a 

degree of overall agreement amongst the sets of ranking. From 

Table 2, two variables had means below the test mean of 3.5. 

Hence, it is reasonable to conclude that, the first 10 factors 

from Table 2 are severe challenges that hinders the use of 

factoring of accounts receivables in the Ghanaian construction 

industry. Also, from Table 2, all of the factors had a standard 

error mean less than 1.000 depicting that, there is little 

variability in the data collected and consistency in agreement 

among the respondents. In Table 2, all the variables were 

significant as it recorded p-value less than 0.05. This gives a 

strong indication of the statistical significance of the 

challenges that hinders the use of factoring of accounts 

receivables in the Ghanaian construction industry.  

 
TABLE II: 1-TAILED TEST, SIGNIFICANCE AND KENDALL’S COEFFICIENT OF CONCORDANCE 

Factors Mean 
Std.Mean 

Err. 
Rank Sig(1-tailed) Statistically significant 

High cost of factoring patronage 4.530 0.502 1st 0.000 Yes 

High risks involved in factoring 4.520 0.058 2nd 0.000 Yes 

Low knowledge on factoring 

processes 
4.510 0.058 3rd 0.000 Yes 

Poor perception of factoring by 

firms 
4.510 0.058 4th 0.000 Yes 

Lack of judicial precedents on 

factoring 
4.410 0.496 5th 0.000 Yes 

Unrealistic timelines for receiving 

monies 
4.410 0.572 6th 0.000 Yes 

Inadequate access to information 

on factoring 
4.390 0.517 7th 0.000 Yes 

Costly tax imposes 4.290 0.053 8th 0.000 Yes 

Inadequate documentation from 

construction firms 

3.960 0.048 9th 0.000 Yes 

Inadequate infrastructure to 

facilitate factoring processes 
3.630 0.056 10th 0.014 Yes 

Unavailability of legal and 

regulatory systems 
3.480 0.503 11th 0.016 Yes 

Bureaucratic nature of 

authentication of documents 
3.430 0.498 12th 0.023 Yes 

Kendall’s W = 0.397 

 

DISCUSSION OF RESULTS 

The challenges associated with the use of factoring of 

accounts receivables in the Ghanaian construction industry as 

ranked in Table 2 using mean scores and level of significance 

are discussed as follows: 

1. High cost of factoring patronage 

The high cost of patronizing factoring facilities deters most 

construction firms from considering such approach. 

Consequently “high cost of factoring patronage” was ranked 

as the most severe challenge with a mean of 4.530 and a 

corresponding significance level of 0.000, which indicates that, 

it is a statistically significant challenge to the use of factoring 

of accounts receivables. The use of factoring the impose a 

whole range of additional cost to a company [10]. Reference 

[17] indicated that, the use of factoring may attract discount 

charges (based on bank interest, ranging from 1.5% to 3.0% 

over base rate) and service fees (ranging from 0.2% to 0.5% of 

turnover). There may be additional costs for additional 

requested services, such as credit protection charges for non-

recourse factoring agreement (range from 0.5% to 2% of 

turnover). This limits the use of factoring of accounts 

receivables as an alternative financing approach for 

construction firms. Also, in most situations, the high cost of 

collateral for securing the facility hinders it patronage.  

2. High risks involved in factoring 

Risky ventures are unattractive for numerous profit-making 

industries like construction. Based on the interviews 
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conducted, it was realized that, the high risk of factoring 

hinders its patronage. It was ranked as the second most severe 

challenge with a mean score of 4.520 and a significance level 

of 0.000. Reference [18] opined that, the factoring business is 

a high-risk venture due to the lack of facilitating financial 

infrastructure. A registration system for the assignment of 

receivables is a critical infrastructure required for factoring. 

However, [3] disclosed that, such platforms are non-existent in 

many African countries including Ghana.  

3. Low knowledge on factoring processes 

Low knowledge on factoring processes was ranked as the 

third most severe challenge with a mean of 4.520 and a 

corresponding significance level of 0.000. This finding is in 

agreement with the assertion of [18] who indicated that, the 

lack of knowledge of factoring is a significant challenge its 

growth in sub-Saharan Africa. He explained that, numerous 

governments in Africa did not champion factoring as a result 

of limited knowledge of its prospects. Reference [13] also 

postulated that, there is a lack of awareness of what factoring 

is as there are different levels of understanding and use of 

terminologies in different countries. This limits the 

implementation of factoring as an alternative source of 

funding in the Ghanaian construction industry.  

 

CONCLUSION 

Research has shown that, factoring improves the financial 

competitiveness of firms by increasing their liquidity and 

enhancing their cash-flow patterns of businesses. Most 

construction companies face liquidity risk as they are mostly 

not able to get enough finance to execute their obligations. 

Furthermore, construction firms are constantly seeking ways 

of lowering financing costs and seeking other effective 

financing alternatives. Therefore, factoring of account 

receivables is an appropriate alternative financing approach 

suitable for construction firms. However, this study has shown 

that, there are inherent barriers that hinders the patronage of 

factoring financial facilities like unrealistic timelines for 

receiving monies, costly tax imposes and unavailability of 

legal and regulatory systems. From the study, it was realized 

that, high cost of factoring patronage was the most severe 

challenge to the use of factoring in the Ghanaian construction 

industry. Based on the findings, it is recommended that, 

substantial awareness should create on the prospects of 

factoring of accounts receivables in the construction industry. 

This will create the platform for governments to develop 

appropriate legislation to govern its operation thereby, 

reducing the risk involved in the patronage of factors. This 

will further have a ripple effect on the cost of patronizing 

factors hence, encouraging more construction firms to 

consider factoring of accounts receivables as an alternative 

financing source. This study was limited to only construction 

firms in Ghana. However, there are other significant 

stakeholders that are involved in the factoring business like 

financial institutions. Therefore, further studies can put more 

emphasis on the barriers exclusive to financial institutions in 

Ghana.  
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Abstract— The aim of this paper is to elucidate how team 

organization can contribute to better safety solutions in demolition 

of a nuclear power plant. The paper unfolds how team organization 

especially can contribute to the development of new solutions for 

ensuring better safety in demolishing of the plant. Findings show 

that self-managing teams particularly contribute to proposal and 

suggestions for development of new solutions and in the 

implementation of new solutions. An important contribution in this 

process is that the teams and the collaboration between the team 

members give the employees a stronger voice in dialogue with the 

academic staff hired to develop and document solutions that meet 

the strict safety requirements. Opposite, the teams make no 

difference to increase the employees’ awareness of safety in 

everyday working life. It is the interpretation that self-managing 

teams make no difference, because the staff already pays great 

attention to safety regulations and risks in the performance of their 

tasks.   

 

Keywords— high-hazard jobs, self-managing teams, nuclear 

power plant, blue-collar workers' participation, action research. 
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Abstract— Second primary neoplasms occur in 8% of all cancer 

survivors within 30 years after the first diagnosis in Germany. An 

established risk factor is the exposure to ionizing radiation (IR) 

during radiation therapy. We aim to identify differences in gene 

expression and regulation of pathways in primary fibroblasts of 

childhood cancer survivors and cancer-free controls after exposure 

to IR. Human skin fibroblasts of 52 donors with a first primary 

neoplasm in childhood (N1), 52 with at least one additional primary 

neoplasm (N2+), as well as 52 without cancer (N0) from the KiKme 

study were exposed to a high (2 Gray) and a low dose (0.05 Gray) 

of X-rays. Differentially expressed genes (DEGs) were computed 

using limma comparing irradiated with untreated cells and analyzed 

with Ingenuity Pathway Analysis. DEGs and pathway results were 

both selected at a false discovery rate level of 0.05. After 2 Gy, the 

number of DEGs was similar in fibroblasts across groups, showing 

activation of p53 Signaling and an impact on Molecular Mechanisms 

of Cancer in fibroblasts of all groups. P53 was predicted to be an 

upstream regulator in fibroblasts of all groups and E2F1 in N1 and 

N2+. Downstream results were senescence in N0 and N2+, 

transformation of cells in N0 and no significant effects in N1. After 

0.05 Gy, least DEGs were found in N0 (n=236), compared to N1 

(n=653) and N2+ (n=694). Here, we observed activation of p53 

Signaling in N0 and to a lesser extent in N1, but not in N2+. Only in 

N0, DNA repair was predicted as downstream function, while 

molecule networks in N2+ were associated with cancer, as well as 

injury and abnormalities. Our results show dose-dependent 

differences in the radiation response between N1/N2+ and N0. 

While mechanisms against genotoxic stress were activated to the 

same extent after a high dose in all groups, the radiation response 

was impaired after a low dose in N1/N2+, suggesting an increased 

risk for adverse effects including carcinogenesis, particularly in 

N2+. 

 

Keywords— childhood cancer, gene expression, Ingenuity 
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Abstract— This work presents the physical and chemical 

characterization of beer brand fibers and the properties of novel 

composite materials made of these fibers and polylactic acid (PLA). 

Treated and untreated fibers were physically characterized in terms of 

their moisture content (ASTM D1348), density, and particle size 

(ASAE S319.2). A chemical analysis following TAPPI standards was 

performed to determine ash, extractives, lignin, and cellulose content 

on fibers. Thermal stability was determined by TGA analysis, and an 

FTIR was carried out to check the influence of the alkali treatment in 

fiber composition. An alkali treatment with NaOH (5%) of fibers was 

performed for 90 min, with the objective to improve the interfacial 

adhesion with polymeric matrix in composites. Composite materials 

based on either treated or untreated beer brand fibers and polylactic 

acid (PLA) were developed characterized in tension (ASTM D638), 

bending (ASTM D790) and impact (ASTM D256). Before composites 

manufacturing, PLA and brand beer fibers (10 wt.%) were mixed in a 

twin extruder with a temperature profile between 155°C and 180°C. 

Coupons were manufactured by compression molding (110 bar) at 

190°C.  Physical characterization showed that alkali treatment does not 

affect the moisture content (6.9%) and the density (0.48 g/cm3 for 

untreated fiber and 0.46 g/cm3 for the treated one). Chemical and FTIR 

analysis showed a slight decrease in ash and extractives. Also, a 

decrease of 47% and 50% for lignin and hemicellulose content was 

observed, coupled with an increase of 71% for cellulose content. Fiber 

thermal stability was improved with the alkali treatment at about 10°C. 

Tensile strength of composites was found to be between 42 and 44 

MPa with no significant statistical difference between coupons with 

either treated or untreated fibers.  However, compared to neat PLA, 

composites with beer bran fibers present a decrease in tensile strength 

of 27%. Young modulus increases by 10% with treated fiber, 

compared to neat PLA. Flexural strength decreases in coupons with 

treated fiber (67.7 MPa), while flexural modulus increases (3.2 GPa) 

compared to neat PLA (83.3 MPa and 2.8 GPa, respectively). Izod 

impact test results showed an improvement of 99.4% in coupons with 

treated fibers - compared with neat PLA. 

 

Keywords— beer bran, characterization, green composite, 

polylactic acid, surface treatment 
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Abstract— Nuclear terrorist attacks is an increasing threat all 

over the world, forcing countries to consider new measures to 

effectively rescue the population, which includes finding solutions in 

the case of contamination, which can be external (healthy skin 

without absorption) or internal (healthy skin with absorption, 

damaged skin, inhalation, ingestion). Additionally, human 

contamination by radionuclides can also occur in nuclear installations 

whose safety must be ensured at reactor level, during reprocessing, 

fuel fabrication, transport of nuclear materials or even during 

dismantling operations (civil or military), all these stages presenting a 

risk of contamination. Unfortunately, currently used chelating 

molecules proved to show significant limitations: toxicity, liquid 

formulations promoting the spread of contamination, need for 

flushing with water after use. As a result, it is essential to develop 

new external decontamination strategies.

In this context, the objective of the reported work is to synthesize 

original biocompatible copolymers functionalized with

bisphosphonic acid groups, the latter being known in the literature to 

efficiently complex radionuclides. The copolymers developed will 

lead to hydrogels, thus avoiding runoff and not requiring rinsing, 

which will facilitate their use on operation sites (the principle of use 

of these gels is shown in scheme 1). To achieve that goal, different 

types of copolymers were synthesized: some by ring opening 

polymerization (ROP) based on poly(ethylene glycol) (PEG) and 

functionalized poly( -caprolactone) (PCL); others by reversible 

addition-fragmentation chain transfer (RAFT) with poly(N-

isopropylacrylamide) (PNIPAAm), poly(acryloylmorpholine) 

(PNAM) and poly(N-acryloxysuccinimide) (PNHSA). These systems 

were chosen because they are known to be biocompatible and to form 

hydrogels. Then, ligands containing bisphosphonic acid functions 

were grafted onto these copolymers, in different proportions (10%,

25% and 50%), in order to provide them their complexing properties.

Hydrogel formation studies show that copolymers containing 

PNIPAAm form gels at 37 °C (body temperature) with a percentage 

of 20 and 30 wt% in water and at 20 °C with a percentage of 30 wt% 

in water. Regarding the copolymers based on PCL and PEG, the gels 

were obtained in the presence of an excess of bisphosphonate ligand

thanks to the formation of intermolecular chemical bonds.

Subsequently, analyzes of complexations with several 

radionuclides were carried out by isothermal titration calorimetry 

(ITC) and inductively coupled plasma mass spectrometry (ICP-MS). 

The neodymium (Nd), cerium (Ce), thorium (Th) and uranium (U) 

elements were chosen as they cover properties of actinides. Obtained

results showed that at pH 5.5 (pH of the skin), the various polymers 
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synthesized had good complexing properties of these elements and 

that the complexation also increased with the amount of 

bisphosphonic acid functions. In addition, it is worth mentioning that 

the same polymers containing no bisphosphonic acids exhibited zero 

complexation, highlighting the effectiveness of bisphosphonate 

groups in complexation.

In conclusion, various valuable systems of copolymers forming 

hydrogels and containing bisphosphonic acid functions have been 

prepared, and could be easily and efficiently used for skin

decontamination.

Scheme 1. Principle of use of phosphonated polymers for actinide 

complexation.

Keywords— Biocompatible polymers, complexation,

decontamination, phosphonated polymers.
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Abstract— Change and motion characterize and persistently 

reshape the world around us, on scales from molecular to global. The 

subtle interplay between change (Reaction) and motion (Diffusion) 

gives rise to an astonishing intricate spatial or temporal pattern. These 

pattern formation in nature has been intellectually appealing for many 

scientists since antiquity. Periodic precipitation patterns, also known 

as Liesegang patterns (LP), are one of the stimulating examples of such 

self-assembling reaction-diffusion (RD) systems. LP formation has a 

great potential in micro and nano technology. So far, the research on 

LPs have been concentrated mostly around how these patterns are 

forming, to retrieve information to build a universal mathematical 

model for them. Researchers have developed various theoretical 

models to comprehensively construct the geometrical diversity of LPs. 

To the best of our knowledge, simulation studies of LPs assume an 

arbitrary value of RD parameters to explain experimental observation 

qualitatively. In this work, existing models were studied to understand 

the mechanism behind this phenomena and challenges pertaining in 

models were understood and explained. These models are not 

computationally effective due to the presence of discontinuous 

precipitation rate in RD equations. To overcome the computational 

challenges, smoothened Heaviside function have been introduced, 

which downsizes the computational time as well. Experiments were 

performed using conventional LP system (AgNO3-K2Cr2O7) to 

understand the effects of different gels and temperature on formed LPs.  

The model is extended for real parameter values to compare the 

simulated results with experimental data for both 1-D (Cartesian, test 

tubes) and 2-D(cylindrical and Petri dish). 
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Abstract—The purpose of this paper is to examine women’s 

empowerment by contrasting the experiences of refugees and host 

community members within the context of an intensive Graduating to 

Resilience (G2R) program in Uganda. The G2R program aims to 

graduate 13,200 ultra-poor households (both refugee and host 

community) from conditions of food insecurity and fragile livelihoods 

to self-reliance and resilience. The G2R program, funded by the U. S. 

Agency for International Development, is implemented during 2017–

2024 in Kamwenge district in Southwestern Uganda, home to mostly 

Congolese and Rwandan refugees. The G2R program provides women 

and youth with evidence-based interventions to two 30-month cohorts 

of participants. Beneficiaries are economically active but chronically 

unable to meet their basic needs without some form of assistance. The 

specific interventions include unconditional cash transfers for 

consumption support, livelihood skills training and support, savings 

and financial inclusion support, one-time asset transfer to support 

small businesses, one-on-one or group coaching, and linkages and 

referral support. Approximately 6,600 households participated in G2R, 

half from Uganda and the other half from the refugee community living 

in Rwamwanja settlement (Cohort 1). Cohort 2 will receive support 

informed by Cohort 1 findings.  

The objective of this study is to (i) establish an understanding of 

how G2R interventions have affected gender dynamics (i.e., time 

usage, empowerment, inter-personal relationships, expectations, etc.), 

inequalities, and constraints of Cohort 1 program participants; (ii) 

examine the success of program implementation to determine which 

interventions, or combination of interventions, had the greatest impact 

on gender dynamics, and (iii) make recommendations for how the 

project can adjust or refine the design or implementation of 

interventions to improve gender outcomes for Cohort 2. 

This study uses a repeated cross-sectional mixed-method design, 

combining both qualitative and quantitative data. During April – May 

2021, an extensive survey with approximately 800 households and 

1,700 program participants was conducted, gathering information on 

access to and control over assets and resources and decision-making 

processes; behaviors related to nutrition and child-rearing; gender roles 

and responsibilities; social norms and beliefs as well as behaviors 

related to gender-based violence. Also 32 key informant interviews 

and 24 focus groups with program implementers and participants were 

conducted. The qualitative data include information about the fidelity 

of program implementation, perspectives on the possible mechanisms 

of change as well as insights into external factors contributing to the 

observed outcomes. The collected data will be triangulated with 

existing M&E data and other relevant documentation to better 

understand the perceptions and behaviors of program participants and 

implementers related to gender issues.  Finally, to understand how 

G2R may have affected gender dynamics over time, pre-post outcomes 

will be compared based on baseline G2R gender assessment study 

conducted in 2019. 

 
M. Gulemetova is with IMPAQ International, Washington, DC 20005 USA 

(phone: 202-774-1956; e-mail: mgulemetova@ impaqint.com).  

F. Majid is with IMPAQ International, Washington, DC 20005 USA (e-mail: 
fmajid@impaqint.com). 

Currently data collection and analysis are being conducted. 

Findings will be included in our presentation.  
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Abstract— 

We intend to present findings from the Labor Market Assessment 

(LMA) of the Cohort 1 (2019-2021) of the Graduating to Resilience 

(G2R) Activity, a seven-year activity in rural Uganda that aims to 

graduate 13,200 ultra-poor households (both refugee and host 

community) from conditions of food insecurity and fragile 

livelihoods to self-reliance and resilience. The specific interventions 

include unconditional cash transfers for consumption support, 

livelihood skills training and support, savings and financial inclusion 

support, one-time asset transfer to support small business, one-on-one 

or group coaching, and linkages and referral support. Approximately 

6,600 households participated in Cohort1 of G2R, half from Uganda 

and the other half from the refugee community living in Rwamwanja 

settlement. Cohort 2 will receive support informed by Cohort 1 

findings.   

 The purpose our LMA at the end of Cohort 1 is to i) examine how 

the program activities during Cohort 1 that take holistic approach 

against poverty and food insecurity among refugees and hosts, 

affected livelihood diversification and income generation among 

program participants; ii) identify barriers to participant’s involvement 

in work, including skill gaps, which may prevent households from 

accessing employment opportunities and improving their current 

livelihood options; iii) identify structural challenges, such as access 

to credit and information or access to improved infrastructure, which 

may impede access to available employment opportunities and 

expanded livelihoods; iv) understand the impact of exogenous, 

negative shocks, such as COVID-19  and weather, on labor market 

and livelihoods; v) Assess level of private sector engagement with 

participant households and explore opportunities for greater 

involvement 

The assessment uses a mixed method repeated cross section 

research design that draws upon quantitative and qualitative data 

collection, analysis, and triangulation. The IMPAQ team collects 

quantitative data through a complex and large household survey and 

utilizes existing monitoring and evaluation data  as well as baseline 

data from program activity to examine not only  the current state of 

the labor market among both Ugandan and refugee communities and 

to examine (pre vs post) changes over time between baseline and 

endline surveys. We include households of female primary 

participants who are 18 years of age or older and who are the direct 

recipient of Graduating to Resilience services such as consumption 

support, coaching, and savings groups. Data on other household 

members, non-primary participants, is also being collected including 

spouses, youth, and adult household members (those 18 + years of 

age). Sample size is ~800 households with more than 1600 

participants.  

We collect rich qualitative data through i) Key informant 

interviews (KIIs) with program staff and other critical key 

stakeholders, such as the Office of the Prime Minister (OPM) 
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Livelihoods Advisor, etc; ii) Focus group discussions (FGDs) with 

women, men, and youth in refugee and host communities. 

We have already received IRB approval for this study, that is 

supported by funding from USAID’s Bureau for Humanitarian 

Assistance (BHA). We are currently conducting follow up survey and 

qualitative data collection and analysis, and we will include this 

analysis in our presentation.  
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Abstract— Recombinant DNA technology has meaningfully 

augmented the conventional crop improvement, and has a great 

potential to assist plant breeders to meet the increased food demand 

foretold for the 21st century.  Predictable changes in weather and its 

erraticism, chiefly extreme fevers and vicissitudes in rainfall, are 

expected to brand crop upgrading even more vital for food 

manufacture. Tissue attitude has been downtrodden to create genetic 

erraticism from which harvest plants can be better, to improve the 

state of health of the recognized physical and to upsurge the number 

of wanted germplasms obtainable to the plant breeder. This appraisal 

delivers an impression of the chances obtainable by the integration 

of vegetable biotechnology into plant development efforts and 

increases some of the social subjects that need to be considered in 

their application. Public–private companies offer chances to 

catalyze new approaches and investment while accelerating 

integrated research and development and commercial supply chain-

based solutions. Novel varieties derivative by encouraged 

mutatgenesis are used common: rice in, Thailand, China and the 

United States; durum wheat in Italy and Bulgaria; barley in Peru and 

European states; soybean in Vietnam and China; wheat in China; as 

well as leguminous food crops in Pakistan and India. This newspaper 

mixes obtainable data about the influence of change breeding-

derived crop changes around the world and traveler magnetisms the 

possible of mutation upbringing as a flexible and feasible approach 

appropriate to any crop if that suitable objectives and selection 

approaches are used. 

 

Keywords— crop, improve, genetic, agricultural. 

 

 

 
Mohsen Rezaei Aghdam is with the Higher Education Institute of Rab-

Rashid, Iran (e-mail: mohsnrz7@gmail.com). 

Agricultural Biotechnology Crop Improvement 
Mohsen Rezaei Aghdam 

57



Conference Proceedings, London United Kingdom November 18-19, 2021

 

 

  

Abstract— This paper focuses on the emergence, place, and role 

of the digital humanities generally in the Arabian Gulf and 

particularly the Sultanate of Oman, a country whose future economy 

relies vastly on developing national skills and expertise. It traces the 

development of digital humanities globally. It considers the 

development and challenges to growth in Oman, investigating the 

economy's digitalization through both public and private 

development. This study investigates the possible immediate and 

far-reaching goals of a digital humanities program in a country that 

requires a drastic change to meet its citizens' and residents' needs in 

a twenty-first century, post-COVID-19 economy. This study 

explores the extent to which digital humanities are already a part of 

various institutions within the Sultanate and how the country is 

primed to build upon its scaffolding to achieve its more significant 

digital humanities potential(s). 

 

Keywords— digital humanities, oman, arabian gulf, community 

building, liberal arts, digital technology, social media, higher 

education, community development, archiving, omani culture and 

heritage, digital strategy. 
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Abstract— A discussion of primary education naturally draws to 

mind the figure of the teacher who is often portrayed in an 

unproblematic and consistent way in a rationalistic understanding of 

education. Indeed, since the 19th century, when the teacher formally 

emerged in the landscape of mass schooling, they have occupied a 

seemingly transparent and unchallenged position and, if 

contemplated, it would seem the work of teachers has remained 

largely unchanged up until the 21st century. Thus, histories of the 

historical teacher are often situated within the context of a meta-

narrative: that the teacher is the person who is tasked with achieving 

the educational goals explicitly set out by such qualified discourses 

such as those proliferated by The Department for Education [2019a, 

2019b, 2019c]. This paper seeks to offer a different account of the 

teacher subject by committing the institutional practice of continuing 

professional development to genealogical critique. 

 

To undertake this critique, I utilise Foucauldian genealogical 

theory which can establish the teacher subject as a personage to be 

worked on and improved.  Foucault’s genealogies have a “primary 

focus on practices rather than laws, on discourses rather than 

rhetorics, on techniques and procedures and architectures rather than 

social structures” [Ball 2017, p. 47]. As such, this paper explores 

Foucault’s conceptualisation of pastoral power and Christian 

pedagogies within the practice of continuing professional 

development. This practice has been chosen as Garland [2014] states 

we should identify “a present-day practice that is both taken for 

granted and yet, in certain respects, problematic or somehow 

unintelligible” [p. 373].  

 

This paper coins genealogy as an “analysis of modern power as a 

positive and productive force.” (Pignatelli 1995, p. 386) and 

reconceptualizes continuing professional development within 

Christian conscience-forming pedagogies and pastoral power. 

Utilising these two conscience-forming pedagogies (‘exomologesis’ 

and ‘exagoreusis’), which Foucault [1988] describes, offers a 

theoretical grounding on which to construct a critique of a personal 

experience in the form of an autoethnographic vignette. This critique 

explores ways in which teachers are expected to examine their 

thoughts and behaviour and how school policies expect teachers to 

modify not only their actions but their speech and, indeed, their 

thoughts. Confession and self-examination are utilised, Foucault 

argues, in order “to constitute, positively, a new self.” [p. 49] Thus I 

argue, that continuing professional development may not only 

function to improve the skills and subject knowledge of teachers so 

they may perform their duties more successfully but may actually be 

the means through which teacher subjectivity can altered entirely. A 

new subject, or teacher personage, can be fashioned through this 

institutional practice which takes place throughout the educational 

landscape. This new interpretation of the modern teacher is compared 

 
Dr Jack Bryne Stothard is a lecturer in I.T.E. in the Institute of Education 

at the University of Derby. j.stothard@derby.ac.uk 
 

with the original conception of the teacher by Kay-Shuttleworth 

[Jones, 1990; Hunter, 1994] which placed the moral education and 

the moral position of the teacher as a point of prime importance.  
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Abstract— Nowadays, Heritage Building Information Modeling 

(HBIM) is considered an efficient tool to represent and manage 

information of Cultural Heritage (CH). The basis of this tool relies on 

a 3D model generally obtained from a Cloud-to-BIM procedure. 

There are different methods to create an HBIM model that goes from 

manual modeling based on the point cloud to the automatic detection 

of shapes and the creation of objects. The selection of these methods 

depends on the desired Level of Development (LOD), Level of 

Information (LOI), Grade of Generation (GOG) as well as on the 

availability of commercial software. This paper presents the 3D 

modeling of a stone masonry chapel using Recap Pro, Revit and 

Dynamo interface following a three-step methodology. The first step 

consists of the manual modeling of simple structural (e.g., regular 

walls, columns, floors, wall openings, etc.) and architectural (e.g., 

cornices, moldings and other minor details) elements using the point 

cloud as reference. Then, Dynamo is used for generative modeling of 

complex structural elements such as vaults, infills and domes. 

Finally, semantic information (e.g., materials, typology, state of 

conservation, etc.) and pathologies are added within the HBIM model 

as text parameters and generic models families respectively. The 

application of this methodology allows the documentation of CH 

following a relatively simple to apply process that ensures adequate 

LOD, LOI and GOG levels. In addition, the easy implementation of 

the method as well as the fact of using only one BIM software with 

its respective plugin for the scan-to-BIM modeling process means 

that this methodology can be adopted by a larger number of users 

with intermediate knowledge and limited resources, since the BIM 

software used has a free student license. 

 

Keywords— Cloud-to-BIM, cultural heritage, generative 

modeling, HBIM, parametric modeling, Revit. 

I. INTRODUCTION 

HE development of digital technologies in the 

Architectural, Engineering and Construction (AEC) 

industry has grown very fast in the las decades. The use of 

Building Information Modeling (BIM), Geographical 

Information System (GIS), and Digital Twin (DT) 

technologies has demonstrated that the virtual representation 
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of civil infrastructure is an imperative issue nowadays for the 

design, construction, control, and maintenance of these 

projects [1]–[4]. In the field of existing infrastructure (e.g. 

cultural heritage (CH), buildings, bridges and factories of the 

last century, among others), digital technologies have been 

developing during the last decade and up to now have 

demonstrated their great potencial for the adequate 

management of diagnosis [5], [6], structural assessment [7] 

and conservation projects [8]. 

In particular, the application of these technologies in CH is 

of special interest given the cultural relevance of such 

structures. They represent traditions and architectural 

typologies of ancient cultures and their conservation is 

currently an imperative issue. Likewise, conservation and 

restoration projects are needed to maintain the tourist 

attractiveness of the structures and ensure the safety of 

visitors. 

Nowadays, conservation and restauration projects are 

devoloped under the concept of Heritage Building Information 

Modeling (HBIM). This approach allows standardizing both 

semantic and geometric information in a common digital 

environment [2]. Several studies were developed mainly in the 

last decade, intended first as a way to create a repository of 

parametric elements [9]–[11]. Then, the potential of this tool 

made it feasible to represent an entire structure with a high 

Level of Development (LOD) and Level of Information (LOI) 

[12]–[14]. Several works then focused on the scan-to-BIM 

process, modeling directly from the point cloud by means of a 

Non-Uniform Rational B-Splines (NURBS) surfaces [15], 

generating structural models for advanced structural analysis 

of vaults [16], domes [17], towers [18], and even representing 

deformations observed in the structures [19]. Moreover, 

HBIM allows to represent graphically pathologies inside the 

3D model [20]–[22] manage adequately the process of 

restoration and conservation [23], set the basis not only for 

structural analysis but also for the development of DT models 

for CH [24]. 

A determining aspect when generating the HBIM model is 

the geometric modeling stage. Depending on the degree of 

precision and detail required, as well as the information 

available, one type of modeling or another will be performed. 

Simple models can be elaborated based on basic operations 

with 3D solids, up to complex models by means of NURBS 

surfaces based on the point cloud [25]. In this investigation, 

the application of a modeling procedure following the HBIM 

methodology in an andean stone masonry chapel is presented. 

3D Modeling Approach for Cultural Heritage 

Structures: The Case of Virgin of Loreto Chapel 

in Cusco, Peru 
Rony Reátegui, Cesar Chácara, Benjamin Castañeda, Rafael Aguilar 
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A geometric model based on a Scan-to-BIM procedure is 

generated; and subsequently, structural diagnostic information 

is added within the model aiming at validating the use of the 

HBIM methodology for CH documentation and assessment. 

II.HBIM METHODOLOGY

As mentioned in [26], the use of 3D mesh models obtained 

from point clouds are heavy models and has no or less 

operability with BIM software. Besides, the construction 

phases of the elements can not be represented, which is a 

necessary issue in terms of CH conservation and restoration 

projects. In this regard, the most suitable way to overcome 

these drawbacks is to model directly from the point cloud, 

either using a manual approach or semi-automatic/automatic 

methods for shape detection and generative and parametric 

modeling. 

The methodology used in this investigation consists of a 

three-step process that allows the user to start from a 

registered point cloud and semantic data of the structure and 

move towards a digital model with all geometric and semantic 

information unified. Autodesk Recap Pro, Revit and Dynamo 

[27] software are employed to achieve the HBIM model. 

A previous step to be done is to import the point cloud into 

Recap software where a cleaning process is carried out. Then, 

the Recap file (.rcp) is uploaded into Revit software and the 

modeling process starts. The first step consists of manual 

modeling of simple structural (e.g., regular walls, columns, 

floors, wall openings, etc.) and architectural (e.g., cornices, 

moldings and other minor details) elements. The idea is to use 

an easy and rapid process for the majority of the elements 

while maintaining an acceptable accuracy with respect to the 

point cloud. The second step is the automatic generative 

modeling of complex structural elements such as vaults, 

domes and infills. Parametric mass families based on 3D lines 

are used which are adapted to the geometry of the point cloud. 

Then, the 3D curves are selected in the Dynamo interface 

where the whole modeling process is performed automatically. 

Finally, in the last step, non-geometrical information (eg. state 

of conservations, material, location, among others) and 

pathologies are added within the HBIM model to document 

the state of conservation of the structure. A scheme of the 

methodology adopted is presented in Fig. 1. 

Geomatic Survey
TLS / Aerial Photogrammetry

Mechanical and Dynamic 

Characterization
Sonic tests / OMA

Damage Inspection
Visual Inspection / IRT

Manual Modeling
Walls / columns / floors / roofs / 

architectural details

500100
LOD

300

Automatic Modeling
Vaults / infills

Documentation
Pathologies / materials / state of 

conservation 

100
LOI

300 500

HBIM GenerationData Acquisition

I

II

III

10

1 GOG

9

Fig. 1 Methodology adopted in the present investigation

III. DESCRIPTION OF THE CASE STUDY AND DATA 

ACQUISITION

The Loreto Chapel is located on one side of the Society of 

Jesus church in Cusco, Perú. It is estimated that it was built in 

the mid-16th century, but it was severely damaged in the 

earthquake of 1650, so it had to be rebuilt in its entirety. It is a 

single nave chapel with barrel vaults and one little dome. The 

vaults and arches are made of brick masonry and the walls and 

columns are mainly made of andesite stone masonry. It also 

has a connection to other room where some bathrooms are 

located and has a closed span which leads to the main nave. At 

present, the chapel is open to the public as it is used as a 

museum and a place to sell handicrafts. Some pictures of the 

Loreto chapel are presented in Fig. 2. 

Data acquisition consisted of a set of non-destructive 

Fig. 2 Loreto chapel: (a) main façade, (b) interior, and (c) location 

61



Conference Proceedings, London United Kingdom November 18-19, 2021

testing. For geometrical survey, Terrestrial Laser Scanning 

(TLS) and aerial photogrammetry were used. All the 

information was registered and filtered with Leica Cyclone 

[28] software for the TLS survey and Agisoft Metashape [29] 

for the photogrammetry survey. Geomagic Design X [30] was 

used for unify the point clouds, and then was imported in 

Recap Pro for cleaning and visualization. Fig. 3 shows the 

final point cloud of the Loreto chapel. 

Fig. 3 Point cloud of the Loreto chapel

Sonic testing and infrared termography (IRT) were used to 

evaluate the state of conservation of the materials. Also, 

dynamic elastic modulus (ED) was estimated for some walls 

and collumns with the sonic test information. Visual 

inspection also was carried out in order to register different 

structural pathologies (e.g. moisture stains, black spots, 

cracks, among others). Finally, Operational Modal Analysis 

(OMA) also was applied to characterize the dynamic 

behaviour of the structure. 

IV. SCAN-TO-BIM PROCEDURE

A. Geometric Modeling 

The manual modeling process was carried out using the 

point cloud as reference in the Revit environment. All the 

walls were created using the native families of Revit, which 

correspond to the wall family. This was necessary to 

automatically attach the upper part of the walls to the roofs, 

which were created as roof families. For the latter, it was 

necessary to create a mass family to fit the point cloud, and 

then use the upper faces of this mass family as a reference for 

modeling. A constant thickness of 0.10 m was assigned to the 

roof families, which corresponds only to brick tiles. Near the 

little dome of the chapel, the roof’s form adopts a particular 

curvature, so in order to fit the geometry to the point cloud, 

Dynamo programming was necessary. A code was developed 

in order to create a surface from patching a closed curve, and 

then use the surface to create the roof. Besides, the majority of 

the spans were created as generic void families using the 

extrusion and blend commands that Revit includes. 

Ainimg at transfering the loads from the circular shape of 

the dome drum to a rectangular shape with 4 supporting 

corners, a structural element called a pendentive is required. 

The modeling of this element was necessary in order to 

adequately represent the structure following the construction 

process. A Dynamo code was developed to create this element 

by assigning the dimensions of the quadrilateral in which the 

pendentive will be embedded, as well as the thickness of the 

pendentive. The results are the pendentive and the infills that 

go between the pendentive and the upper drum, which are 

usually made of a different material. A detail of these elements 

can be seen in Fig. 4. 

Dome drum 

Infills

Pendentive

Fig. 4 Detailed view of the pendentive, infills and dome of Loreto 

chapel

The creation of the vault system was the most time-

consuming part of the geometric modeling. Due to its 

particular forms, it was necessary to develop a code in 

Dynamo to automatically create the vaults and infills. The 

approach used consisted of the creation of a parametric mass 

family based on 3D lines that serve as input for the Dynamo 

code (see Fig. 5). All the parameters such as width, length and 

height of the arches are controlled with the mass family’s 

parameters to fit the point cloud and can be used for the three 

different vaults located at the Loreto chapel. Once all the 

parameters are established, the Dynamo code is run and all the 

3D solid geometries are obtained. 

The main advantage of this approach is that no external 

software is needed to create complex geometry. The whole 

process was carried out inside the Revit software with 

Dynamo plugin. The interaction between Revit and Dynamo 

interface is intuitive and allows the user to select various 

elements inside Revit, use them as input for the generation of 

new geometry inside Dynamo, and then import the new 

geometry into Revit as a family instance or as an imported 

SAT file. This last option was adopted for several complex 

geometries since the first method gave errors when trying to 

use it. 

According to [25], the modeling process can achieve a 

Grade of Generation (GOG) that depends on the modeling 

techniques used. This scale goes from 1 to 10, where the first 

eight values correspond to basic extrusion, sweep, blend, loft, 

reveal and revolve operations that are included in almost all 

3D modeling software. The last GOGs 9 and 10 are based on 

the creation of NURBS surfaces from a 3D wireframe or a set 

of points respectively. To achieve these high GOGs, external 

free form modeling software is required to generate the 
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NURBS surfaces (e.g. Mc Nell Rhino [31], Autodesk 

AutoCAD, Autodesk Inventor, Solidworks [32]). 

As can be seen, the methodology used in this investigation 

for the generation of the vault system is very similar to the 

GOG9 proposed in [25]: a set of outer and inner curves are 

used to generate surfaces which are then assigned a constant 

thickness. The difference is that the entire modeling process is 

performed in the Dynamo interface and does not require the 

use of any external free form modeling software. 

Finally, the architectural details were modeled based on 

parametric families of generic models. The process consisted 

of defining the sections and values to be parameterized and 

then creating the families based on extrusion, blend, sweep 

and revolve operarations. An isometric view of the HBIM 

model of the Loreto chapel is shown in Fig. 6. 

Loreto Chapel

Architectural details

of the facade

Fig. 6 Isometric view of the HBIM model of the Loreto chapel

B. Structural Documentation 

The non-destructive tests performed on the structure (e.g. 

sonic tests, OMA, IRT) involve information that needs to be 

attached to the HBIM model, either because it is necessary to 

identify the areas in which they were performed or because 

they indicate particular properties of certain areas of the 

structure. As mentioned in [33], BIM tools provide a 

comprehensive understanding of the structure and help 

optimize maintenance, preservation and information 

management processes, thanks to their ability to integrate and 

manage both geometric and non-geometric information in a 

virtual model. In this sense, the need to integrate diagnostic 

information within the HBIM model is imperative today to 

carry out documentation, conservation and restoration projects 

of heritage structures. 

In order to carry out this task, the time and complexity 

involved in creating physical elements within the model that 

represent the structural pathologies must be taken into 

account. References [20], [21] has shown that it is possible to 

create elements and assign visual properties within BIM 

software for damage mapping. To do this they use adaptive 

components that adapt to the different curvatures and complex 

solid shapes that exist in heritage structures. 

A similar approach is used in this research, with the 

difference that Dynamo is used for the creation and 

visualization of the pathologies. A reference plane is created 

parallel to the surface where the pathology will be projected. 

Then, the shape of the pathology is drawn as a closed planar 

curve on the reference plane, and a Dynamo code is run that 

takes care of projecting the 2D curve on the surface and 

creates the pathology as a generic element family with a very 

thin thickness. The advantage of this method is that it allows 

to project planar drawings on curved surfaces such as vaults 

and domes, or even on more complex elements such as 

cornices in a user-friendly way, as can be seen in Fig. 7. 

Moisture stain located

on a cornice

Fig. 7 Physical representation of pathologies within the HBIM model

Once the pathologies have been added to the model, non-

Roof

Infills

Vault

Roof’s mass family

Vault’s mass family
101

GOG
9

Automatic Modeling

Fig. 5 Automatic modeling process of the vaults, infills and roofs of the Loreto chapel: from 3D wireframe to 3D solid geometries 
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geometric information such as pathology type or severity must 

be added so that they can then be classified and different 

colors can be assigned to each based on their nature. Since this 

is an initial version of the model, generic names and colors 

have been used for each type of pathology. However, in order 

to standardize the results, it is planned to use the classification 

developed within the HeritageCare project [23] in future work, 

in which the types of pathologies are divided into classes, sub-

classes and sub-sub-classes, as well as having specific colors 

to represent each of them. 

In order to obtain damage maps based on the pathologies 

reported in the HBIM model, visualization filters and a 

Dynamo code were used to display elements of different 

colors based on the type of pathology: moisture stains, 

structural cracks, mould stains, detachments, black spots, 

swelling of the plaster and bird droppings. Fig. 8 represents 

the damage map of the Loreto chapel façade. It can be seen 

that there is a different quality of stone masonry in the same 

wall. This is probably due to restoration works carried out in 

the past. Besides, there are some mould stains mainly located 

above the door’s top cornice, probably due to the 

accumulation of rainwater and lack of cleanliness. This 

structure has no severe cracks, except one located in an 

architectural column of the façade. Likewise, there are also 

black stains due to dust and water, mainly on the cornices of 

the façade. 

New rubble stone  masonry

Crack in architectural column

Mould stains on top of door cornice

Regular stone masonry

Black stain on cornice

Fig. 8 Damage map of the Loreto chapel façade

It is important to visualize the state of conservation of the 

structural elements of a structure, especially if restoration and 

maintenance processes are to be carried out. Having damage 

plans that can be easily obtained and can be updated just by 

changing some parameters is of great relevance, and the BIM 

environment makes this possible. By means of project 

parameters, parameters such as the state of conservation of the 

structural elements were assigned, classifying them as good, 

regular and bad. Likewise, non-destructive testing location 

parameters such as sonic testing and OMA testing were also 

assigned, making it easy to locate the areas where the tests 

were performed. Then, using visualization filters, damage and 

test location maps were created, as can be seen in Fig. 9. 

Good Regular

Fig. 9 Layout of the state of conservation of the walls of the Loreto 

chapel

V.CONCLUSIONS

The potential of the HBIM methodology for the 

management of heritage structures is highly dependent on the 

modeling techniques and information management 

implemented. In this sense, the present research shows the 

application of a modeling approach within the HBIM 

methodology. The case study is a 16th century stone masonry 

chapel located in Cusco, Peru. A three-stage modeling process 

has been followed, going from the point cloud obtained by 

TLS and aerial photogrammetry to the creation of an HBIM 

model in Revit software and the corresponding documentation 

of the information collected on site. It is possible to obtain 

models with an acceptable LOD and LOI for the 3D 

representation of heritage structures, not only with geometric 

information, but also with diagnostic information such as 

structural pathologies and the state of conservation of the 

elements. As several works have already demonstrated, the 

next step is to properly manage the information within the 

model, relating external databases, creating plugins for BIM 

software that allow better interaction and unification of 

information, in addition to generating a more user-friendly 

experience for the virtual documentation and management of 

heritage structures. 
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    Abstract—Climate change does not only affect the environment. 

The indoor climate in historic buildings is changing as well. In 

Germany, increasing temperatures and decreasing relative humidity 

are being recorded, especially in the summertime. Rapid changes in 

weather and heavy rain events can cause major short-term fluctuations. 

For the long-term preservation of cultural heritage objects, stable 

climate conditions are necessary. As indoor temperatures rise, 

chemical reactions take place much more quickly. At the same time, 

however, relative humidity decreases, which can cause damage, 

especially in the case of objects consisting of organic composite 

materials. As reactions to changes in climate depend very much on the 

surrounding circumstances, on past climate patterns, and on the 

preservation history of an object (conservation treatments, changes in 

location, etc.), it is very difficult to forecast future damage to cultural 

heritage objects that might be caused by climate change. With the help 

of structured light scanning, it is possible to analyze the historic 

surfaces in detail and correlate the observed changes with climate 

measurements. This helps not only to conduct high-resolution 

monitoring, but also to carry out individual risk analysis for cultural 

heritage objects. The goal of the research project is to examine how 

historic wall surfaces and wall mounted objects – leather panels, wall 

paintings, or wooden panels – that are housed in historic buildings 

react to the changing climate. To this end, various surfaces have been 

recorded in a seasonal cycle with high-resolution structured light 

scanning as a non-destructive opto-technical method. For further 

investigations, test samples are being examined in a climate chamber 

using climate fluctuations measured on-site.  

 

Keywords: climate change, cultural heritage, preventive 

conservation, structured light scanning  

I. INTRODUCTION 

 

n 2018 and 2019 and 2020, especially in some parts of eastern 

Germany, the outdoor temperature exceeded 39 °C. At the same 

time, long dry periods took place, attributable to global warming. As a 

result, the temperature inside monuments with valuable historical wall 

coverings and wall-mounted objects also increased, and the relative 

humidity sank to critical values below 40 % relative humidity (RH). 

According to the responsible contacts on-site, for the first time, this 

phenomenon has been observed in Germany in this way. 

Low humidity levels lead to a high risk of damage to numerous artistic 

genres, especially to polychrome surfaces such as canvas paintings, 

leather panels, wallpapers, framed wooden surfaces, and wall 

paintings. Therefore, irreversible damage, such as cracking, loosening, 
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and loss of substance of the paint etc., can occur. 

Especially in the region of Saxony, this damaging phenomenon has 

been observed increasingly after the dry summers. Therefore, a 

detailed analysis of the indoor climate, including the microclimate, is 

carried out using examples of nationally valuable cultural heritage 

items. Within the scope of the project “Schadensrisiko für Kulturgut 
aufgrund zu geringer relativer Luftfeuchte in Innenräumen von 
national wertvollen Kulturgütern. Analyse und Empfehlungen zum 
Umgang hinsichtlich der Auswirkungen der globalen, anthropogenen 
Klimaerwärmung” (Risk of damage to cultural property due to 

insufficient relative humidity in interiors of nationally valuable 

cultural property. Analysis and recommendations with regard to the 

effects of anthropogenic global warming), funded by the German 

Federal Environmental Foundation (Deutsche Bundesstiftung 

Umwelt, DBU), among others the Cranach Altar housed in the Chapel 

of Augustusburg Castle and baroque leather panels in Moritzburg 

Castle are being examined. In addition to the analysis of the indoor 

climate, the focus is on the examination of the historic surfaces 

regarding their change due to the prevailing climate. Here, in-situ 

investigations using structured light scanning (SLS) are deployed. In 

parallel, mock-ups are examined in the climate test chamber to specific 

humidity fluctuations based on the data of the case studies.    

II. RESEARCH AIM 

Cultural heritage items are vulnerable to the influence of 

anthropogenic climate change. Increasing weather events, such as 

heavy rain or long dry periods, pose a threat to the historical substance 

of the buildings and have an unfavorable effect on the indoor climate. 

Initial forecasts of changes in the indoor climate have been developed 

in the EU project "Climate for Culture" (2009 – 2014) [1]. One of the 

main project topics was the examination of cultural heritage items 

concerning the risk of damage due to unfavorable climate conditions 

[2]. 

According to the current regional climate data analysis of the "Climate 

Service Center Germany" (GERICS), there will be up to twelve 

additional heat days (temperature above 30 °C) in Saxony in the future; 

so far, based on a 30-year average (1971 – 2000), there are only six 

days per year [3]. The summer precipitation in Saxony will further 

decrease in the future, while the total precipitation will increase within 

one year. According to the forecasts, the trend of hot spells, which has 

been shown in the last three years, will further intensify in the next 

decades. In order to be able to assess the risk of damage to the 

nationally valuable cultural property and to minimize it through 

appropriate measures, there is an acute need for action.  

Due to the individual manufacturing, object-, climate- and preservation 

history, each cultural heritage object reacts differently to changing 
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climate. Therefore, the use of opto-technical methods for the in-situ 

investigation of the actual movement of cultural heritage items due to 

climate changes as the first indication for damage is a promising 

method to do an individual risk assessment. Here the analysis of the 

underlying (micro) climate is the key information for the interpretation 

of the data. Based on that an individual, sustainable concept to improve 

the climatic situation can be developed.   
 

III. CASE STUDIES AND METHODS 

To receive further information on the effects of a changing climate, the 

SLS technique is used on-site and, in the lab, coupled with the 

information of the climate measurements. The described method will 

be shown here on two case studies with different composite materials. 

 Leather panels in Moritzburg Castle 

The hunting lodge of Moritz of Saxony from 1542, which was 

converted into a baroque palace under August the Strong in the 18th 

century, displays the world's largest collection of baroque gilt leather 

panels. Eleven of the original 60 rooms in the palace still feature 

embossed, punched, and painted calfskin or goatskin panels, which are 

being continuously restored. As leather is an organic material that 

reacts very quickly and strongly to climatic changes, the leather panels 

in Moritzburg Castle suffer from high temperatures above 24 °C and 

the decreasing humidity down to under 30 % RH. 

In order to show the extent to which even short-term or minor changes 

in the room climate causes deformation, the reference areas of leather 

panels which already show damage (deformation, tears, losses) are 

scanned several times and compared with each other with regard to the 

simultaneously measured climate (Fig. 2). 

  

Fig. 1 Examination of the case studies and Augustusburg chapel and 

Moritzburg Castle.   

Left:  Investigation of the polychromed wooden altar panel in 

Augustusburg Chapel by Lucas Cranach the younger with the COMET 

L3D 5M structured light scanner by Steinbichler.  

Right: Examination of the leather panels in the Chinese room in 

Moritzburg Castle with the COMET L3D 5M. Next to it, the 

microclimate (surface temperature, relative humidity, and 

temperature) is measured. 

Wooden Altarpiece by Lucas Cranach the younger in the 
chapel of Augustusburg Castle 

The chapel of Augustusburg Castle, which was built in the 

Renaissance style between 1568 and 1572, houses a high-quality altar 

panel painting, which was colorfully painted by Lucas Cranach the 

Younger (Fig. 1, left). It is still at its original place of installation, and 

the restorations took place on-site (most recently in 2016). Therefore, 

climate-induced changes that are found here can be directly related to 

the prevailing indoor climate. According to Michalski, the restoration 

of an object heralds the "zero hour" of its climate history. All reactions 

that the cultural heritage item has shown with regard to climatic 

fluctuations are erased [4]. This makes it suitable as a case study. The 

state of preservation, as well as the risk of future damage caused by 

too high temperatures and insufficient relative humidity, is examined 

on reference areas in a seasonal cycle with the methods described 

above. 

Structured light scanning 

SLS is a combination of optical triangulation technology (optical 

distance measurement by angular measurement inside triangles) and 

interferometry (interaction of waves). The big advantage of this optical 

method is the fast recording of surfaces at a high resolution [5].  

The measurements have been conducted with a COMET L3D 5M 

structured light scanner by Steinbichler Optotechnik (now Carl Zeiss 

Optotechnik) (Fig. 1, left). With this method, it is possible to scan areas 

of varying sizes by changing the lenses. Using the 250 mm lens, an 

area of 260 x 215 x 140 mm can be examined, and with the 75 mm 

lens, the area is 74 x 62 x 45 mm. The distance between two measured 

points also depends on the lens: the smaller the image section, the 

higher the resolution (250-mm-lens: 100 µm distance, 75-mm-lens: 30 

µm). Using the Comet Plus 9.63 software, several scans are combined 

into a single data file. The scans were carried out in rows with a vertical 

and horizontal overlap of more than 50 % between every single scan. 

This redundant data reduces the matching errors between the 

individual scans and guarantees a higher geometrical accuracy for each 

monitoring area [6].  

To examine the SLS data, two scans of the same surface are compared 

using the software GOM Inspect Suite 2020. After a manual 

orientation, the software registers the scans to each other and calculates 

a “best-fit orientation” (by specifying an error between 0.05 and 

0.1 mm). Afterward, a comparison of the surfaces can be carried out. 

In order to demonstrate how much the two scans deviate from each 

other, the software creates a color-coded image illustrating the 

deviation. The scale of the false-color illustration is selected 

automatically according to the maximum deviation but can be adjusted 

manually. In this case, a dark green area means no change; areas, which 

are colored light green (minimum) to red (maximum) indicate a convex 

warping has taken place, while colors from turquoise to dark blue 

indicate an increasing concave warping (Fig. 3, 4) [6], [7]. 

 

Evaluation of the indoor and microclimate on site 

In order to be able to derive damage risks from the surface 

comparisons, it is necessary to measure and exploit the microclimate 

of the investigated area. Therefore, at the beginning of the project, 

measurements of surface temperature, relative humidity, and air 

temperature have been installed next to the test area (Fig. 1, right). The 

data are recorded in a 10-minute interval. 

 

Examination on mock-ups in the climate test chamber 

The used climate test chamber ClimeEvent C/340/40/3/M from Weiss 

Umwelttechnik GmbH can vary the temperature between -42 °C and 

+180 °C as well as the relative humidity between 10 and 98 % RH. In 

order to be able to do the scanning while the chamber is running, it was 

necessary to install an additional glass panel between the chamber and 

the door (Fig. 2). With this configuration, the climate inside the 

chamber stays stable during scanning and opening the door of the 

chamber and does not affect the experiments. 
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Fig. 2 

Climate test chamber ClimeEvent C/340/40/3/M from Weiss 

Umwelttechnik GmbH with the wood verneer inside. 

 

IV. THEORY 

Climatic fluctuations may have a different impact on artworks 

depending on their material properties and thickness. Artwork such as 

a panel painting usually consists of different materials and layers (e.g., 

priming, several color layers, coating), and each one reacts differently 

regarding swelling and shrinking. The divergent behavior of each layer 

can cause stress inside the composite material [8]-[12]. Both short- and 

long-term fluctuations of temperature and relative humidity have an 

impact on artworks: Short-term fluctuations, which occur on an 

approximately daily cycle, will affect the surface more, especially 

when there is already damage present. Fluctuations, which occur over 

a longer period, will also affect the inner layers and the support. 

Therefore, depending on the frequency and amplitude, climatic 

changes can cause a variety of damage, such as deformation or 

cracking of the support or loosening of the surface. Thus, the question 

of which climate fluctuations are still safe for the exposed objects can 

be very complex.   

According to Michalski, the highest stress in objects is caused by 

fluctuations that last longer than the response time but are shorter than 

the relaxation time [4]. However, outside a laboratory environment, 

the response and relaxation times of different objects can only be 

estimated. That is why on-site investigations need to be executed in 

order to be able to assess the risk of damage due to climate changes.  

V.  RESULTS AND DISCUSSION 

A. Evaluation of the measured climate data  

 
As all recorded movements are caused by climate fluctuations, it was 

necessary to correlate the results with the corresponding climate data. 

For that reason, a detailed record of climate data near the observed 

areas was carried out for the duration of the project. In table 1, the 

statistical evaluation of the measured outside climate in Moritzburg 

Castle from Mai 26th, 2020, till February 28th, 2021 is shown. The 

maximum temperature (51.4 °C) appears too high. This is probably 

due to the position of the sensor, which could have been exposed to the 

sun. Nevertheless, the location of the castle is known for its high 

temperatures, especially in the summer months. These high values also 

affect the indoor climate in the castle as there is no HVAC system 

installed. Fig. 3 shows a line diagram of relative humidity and 

temperatures for the examined period. In summer 2020, high 

temperatures (Maximum: 29 °C) were recorded, the relative humidity 

falls below 40 % frequently. 25 % of the measured values are below 

47 % RH; the minimum was 27.1 % RH (see table 2). 

 
TABLE I 

STATISTICAL ANALYSIS OF THE TEMPERATURE AND RELATIVE HUMIDITY 

OUTSIDE AT MORITZBURG CASTLE (MAI 25TH 2020 – FEBRUARY 28TH, 2021). 

 Mean 
value 

Sda Mini-
mum 

P25a P75a Maxi-
mum 

Temperature 
[° C] 

12.1 9.9 -12.7 2.6 19.3 51.4 

Relative 
humidity [%] 

72.6 15.9 18.2 62.8 85.1 94.1 

aSd= standard deviation, P 25= 25th percentile, P 75= 75th percentile 
 

TABLE II 

STATISTICAL ANALYSIS OF TEMPERATURE AND RELATIVE HUMIDITY 

MEASURED IN MORITZBURG CASTLE, CHINESE ROOM (MAI 26TH
 2020 – 

MARCH 9TH, 2021). 

 Mean 

value 

Sda Mini-

mum 

P25a P75 a Maxi-

mum 

Temperature 
[° C] 

16.4 7.8 1.4 9.0 23.7 28.8 

Surface 

Temperature 
[°C] 

16.7 7.8 2.0 9.3 23.9 29.0 

Relative 

humidity [%] 

51.7 6.7 27.1 47.0 56.5 74.8 

aSd= standard deviation, P 25= 25th percentile, P 75= 75th percentile 

Compared to Moritzburg Castle, the indoor temperature in 

Augustusburg Chapel is much lower (Maximum: 24.1 °C), and the 

relative humidity does not fall under 40 % RH (Minimum: 40.1 %, see 

table 3). However, if we keep in mind that usually, churches were 

facing high relative humidity above 65 % RH, these values are still 

alarming.   

 
TABLE III 

STATISTICAL ANALYSIS OF TEMPERATURE AND RELATIVE HUMIDITY 

MEASURED IN AUGUSTUSBURG CHAPEL (MAI 27TH 2020 – MARCH 8TH, 2021). 

 Mean 
value 

Sda Mini-
mum 

P25a P75a Maxi-
mum 

Temperature 

[° C] 

18.6 2.9 12.1 16.4 20.5 24.1 

Relative 
humidity [%] 

55.9 5.6 41.1 52.0 59.0 72.6 

aSd= standard deviation, P 25= 25th percentile, P 75= 75th percentile 

 

 
Fig. 3 Line diagram of relative humidity and temperature in 

Moritzburg Castle, Chinese room (dark grey and black) compared to 

the outdoor climate (grey) for the period from Mai 26th 2020 till 
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March 10th, 2021. The black dashed lines marked the times when the 

measurement campaigns were conducted. 

B. Response of the historic furnishing to seasonal 
fluctuations 

Leather panels in Moritzburg Castle 
 
The black dashed lines in Fig. 3 mark the times when the reference 

areas have been measured with the SLS. The first campaign was 

conducted in August (24.8.2020, daily mean: 25.7 °C; 48.8 % RH), the 

second in October (19.10.2020, daily mean: 14.8 °C; 57.7 % RH), the 

third in March (9.3.2021, daily mean: 7.0 °C; 58.3 % RH). Between 

the first and second campaigns, the difference in relative humidity was 

very high (Minimum: 27.1 %; Maximum: 61.6 % RH; Δ 34.5 %; mean 

value: 47.9 % RH). The mean values for the period between the 1st 

and 2nd measurements are 47.9 % RH and 29.8 °C. The comparison 

of the two surface scans with the 30 µm are shown in Fig. 4. Especially 

the surfaces, which are already, damaged show movements to the front 

(yellow/red areas) or to the back (blue areas). All in all, a movement 

of ± 0.27 mm is visible. The comparison between October 2020 and 

March 2021 is shown in Fig. 5. Much lesser movement of the leather 

panels occurs, although the relative humidity fluctuation is a bit higher 

than during the first time period (Minimum: 39.6 %; Maximum: 

74.8 % RH; Δ 35.2 %). Nevertheless, in that period, the relative 

humidity value was above 40 % RH and the temperature below 20 °C 

(mean values for the period between 2nd and 3rd measurement: 

55.5 % RH; 9.3 °C). 

 

 
Fig. 4 

The study area of leather panels in the Chinese room in Moritzburg 

Castle. Comparison August – October 2020. A clear shift of the leather 

is visible within the leather panel, especially in the already damaged 

surfaces (dark grey to black: movement to the back, light grey/white: 

movement to the front). The measurements were executed with a 

30 µm resolution. Here a movement of about ± 0.27 mm is visible. 

 

 
Fig. 5 

The study area of leather panels in the Chinese room in Moritzburg 

Castle. Comparison October 2020 – March 2021. The measurements 

were executed with a 30 µm resolution. The overall movement of the 

observed part is ± 0.12 mm. Compared to the precedent comparison, a 

much lesser reaction to the surrounding climate is detected. 

 

Wooden Altarpiece by Lucas Cranach the younger in the 
chapel of Augustusburg Castle 
 
Fig. 6 shows the temperature and relative humidity for the period of 

the investigation at the chapel of Augustusburg Castle. The black 

dashed lines mark the conducted campaigns again. Just like in 

Moritzburg Castle, the first campaign was conducted in August 

(26.8.2020, daily mean: 21.8 °C; 46.1 % RH), the second in October 

(27.10.2020, daily mean: 12.7 °C; 58.9 % RH), the third in March 

(8.3.2021, daily mean: 4.2 °C; 65.0 % RH). The scanning was 

conducted with a 100 µm resolution. Fig. 7 shows the comparison of 

the first time period. An open crack on the wooden panel which has 

not been restored in 2016 (arrow), was chosen as reference area. Thus, 

it was expected that movements would occur here, which ultimately 

were not captured in the first comparison. However, it shows a 

significant movement of about ± 0.22 mm to the back and to the front 

near the selected area. In the second period, a much higher movement 

of ± 0.36 mm was found (Fig. 8). Concerning the mean values of each 

period, the relative humidity fluctuations are comparable (mean values 

1st period: 52.4 % RH, 17.9 °C, mean values 2nd period: 63.7 % RH, 

5.6 °C). Concerning the humidity fluctuations, during the first period, 

there was a difference of 23.2 % RH (Minimum: 41.1%; Maximum: 

64.3 % RH), during the second period, a difference of 28.4 % RH was 

measured (Minimum: 50.7 %; Maximum: 79.1% RH). Just before the 

third measurement campaign, there was a drop in humidity from 73 % 

to 62 % RH, which might have caused the bigger movement in the 

second period. In order to give an answer to this, climate chamber tests 

on mock-ups will be conducted.    

 

 
Fig. 6 

Line diagram of relative humidity and temperature in the chapel of 

Augustusburg (blue and red) compared to the outdoor climate (grey) 

for the period from Mai 26th, 2020 till March 10th, 2021. The black 

dashed lines marked the times when the measurement campaigns were 

conducted. 
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Fig. 7 

Observation of a newly found crack that has not been restored in 2016 

(arrow). Comparison August – November 2020. surfaces (dark grey to 

black: movement to the back, light grey/white: movement to the front). 

The measurements were executed with a 100 µm resolution. Here a 

movement of about ± 0.22 mm is visible. 

 

 

 
Fig. 8 

Observation of a newly found crack, which has not been restored in 

2016 (arrow), comparison November 2020 – March 2021. The former 

movement to the back shows a counter-movement, while the panel in 

the middle shows a strong movement of 0.2 mm to the back (black). 

The measurements were executed with a 100 µm resolution. Here an 

overall movement of about ± 0.36 mm is visible. 

 

C. Climate chamber measurements 

The period when an artwork reacts to changes in temperature or 

relative humidity is dependent on its material and its thickness. This 

can be seen in an experiment on a wood veneer (0.5 mm). Coming 

from a stable climate condition at 20 °C and 50 % RH, the relative 

humidity dropped down to 40 % RH. The reaction of the veneer was 

measured after 1, 3, 7, 8, and 25 hours. Fig. 9 shows the comparison 

of the first SLS scan with the other times. After 3 hours, there is a 

beginning deformation of about ± 0.6 mm. After 7 hours, the maximum 

of the deformation is reached, and the veneer moves to the front and to 

the back. An overall movement of ± 1.0 mm is visible. After 8 hours, 

the deformation in the middle decreases a bit, but the upper right corner 

still has a deformation of 0.6 mm. The comparison after 8 and 25 hours 

is almost identical. This means that a change in humidity of 10 % RH 

can cause stress / movement within the veneer, which lasts over one 

day. More tests like this will be conducted within the frame of the 

research project in order to be able to estimate the effect of climate 

fluctuations on different (composite) materials. 

 

 
Fig.9  

Evaluation of the effect of a 10 % climate fluctuation from 50 % to 

40 % RH to a wooden verneer. The changes in the surfaces after one 

hour at 40 % RH are compared with those after 3, 7, 8, and 25 hours. 

This shows that the highest tension occurs after 7 hours. 

 

VI. CONCLUSION AND OUTLOOK 

Using SLS, three-dimensional measurement data of the historical 

surfaces are available in extremely high resolution. Here, even the 

smallest movements of the surfaces can be recorded and visualized, 

comparing measurement campaigns with sub-millimeter accuracy 

over a long period of time.  

In conclusion, the examined panels show a clear mechanical response 

to seasonal changes in the environment. Depending on the position of 

the objects in the building, the response was most pronounced between 

either summer and autumn or autumn and spring. For a better 

understanding of the movements, especially the effects of climate 

change measurements should take place in a monthly rhythm.  

 

Climate chamber measurements 
Showing the movement due to changes in temperature and relative  

humidity is an important step considering the potential for damage 

caused by fluctuations in climate. But in order to distinguish between 

periodic movements and actual damage, further investigations are 

necessary. The analysis of temperature- and humidity distribution 

inside an artwork via a hygrothermal simulation will help in evaluating 

the optical results.   
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   Abstract— Digitization and preservation of large heritage induce 

high maintenance costs to keep up with the technical standards and 

ensure sustainable access. Creating impactful usage is instrumental to 

justify the resources for long-term preservation. The Museum für 

Gestaltung of Zurich holds one of the biggest poster collections of the 

world from which 52’000 were digitised. In the process of building a 

digital installation to valorize the collection, one objective was to 

develop an algorithm capable of predicting the next poster to show 

according to the ones already displayed. The work presented here 

describes the steps to build an algorithm able to automatically create 

sequences of posters reflecting associations performed by curator and 

professional designers. The exposed challenge finds similarities with 

the domain of song playlist algorithms. Recently, artificial 

intelligence techniques and more specifically, deep-learning 

algorithms have been used to facilitate their generations. Promising 

results were found thanks to Recurrent Neural Networks (RNN) 

trained on manually generated playlist and paired with clusters of 

extracted features from songs. We used the same principles to create 

the proposed algorithm but applied to a challenging medium, posters. 

First, a convolutional autoencoder was trained to extract features of 

the posters. The 52’000 digital posters were used as a training set. 

Poster features were then clustered. Next, an RNN learned to predict 

the next cluster according to the previous ones. RNN training set was 

composed of poster sequences extracted from a collection of books 

from the Gestaltung Museum of Zurich dedicated to displaying 

posters. Finally, within the predicted cluster, the poster with the best 

proximity compared to the previous poster is selected. The mean 

square distance between features of posters was used to compute the 

proximity. 

To validate the predictive model, we compared sequences of 15 

posters produced by our model to randomly and manually generated 

sequences. Manual sequences were created by a professional graphic 

designer. We asked 21 participants working as professional graphic 

designers to sort the sequences from the one with the strongest 

graphic line to the one with the weakest and to motivate their answer 

with a short description. 

The sequences produced by the designer were ranked first 60%, 

second 25% and third 15% of the time. The sequences produced by 

our predictive model were ranked first 25%, second 45% and third 

30% of the time. The sequences produced randomly were ranked first 

15%, second 29%, and third 55% of the time. Compared to designer 

sequences, and as reported by participants, model and random 

sequences lacked thematic continuity.  
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According to the results, the proposed model is able to generate better 

poster sequencing compared to random sampling. Eventually, our 

algorithm is sometimes able to outperform a professional designer. 

As a next step, the proposed algorithm should include a possibility to 

create sequences according to a selected theme. 

To conclude, this work shows the potentiality of artificial intelligence 

techniques to learn from existing content and provide a tool to curate 

large sets of data, with a permanent renewal of the presented content. 

 

Keywords— Artificial Intelligence, Digital Humanities, 
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    Abstract— Social media has provided a context for a particular 

version of popular feminism to emerge, which is highly accessible, 

visible, and a space to compete for power. This form of feminism has 

circulated in different digital platforms across the world, including 

Iran. The society in which the increased suppression by the 

government has moved much of the "on the ground" activism to 

social media and online actions, especially on Instagram. Easy access 

to Instagram in Iran as a platform that has not been affected by the 

media filtering policy offers hitherto novel opportunities for users to 

perform their beliefs about unspeakable issues in the public spheres 

and mainstream media such as body positivity. The accounts that 

name themselves body-positive activists go some way towards 

challenging the dominant constructions of gender and beauty norms 

and standards. However, mediated practices around the issue of body 

positivity among Iranian women have unique characteristics. Thereby 

this study analyzes tensions within body positivity in Iran. 

Accordingly, the key research questions are: How popular feminism 

like body positivity is constituted in and through digital media 

cultures in the context of Iran; What could be the consequences of 

popular feminism for diverse Iranian participants?  Drawing on 

popular feminist media debates and the term "activist capital," this 

study is examined body positivity on Instagram among Iranian. This 

paper analyzes body positive movement through a discourse analysis 

of the most popular public posts under the #bodypositive and 

#plussizesdonotwearblack hashtags shared by Iranian women on 

Instagram over the year 2020. It is claimed that body positivity is the 

intersection of grassroots activism and pop culture in which 

individual experience of oppression prevails over systematic 

oppression. Although body positivity emphasizes the visibility of 

different body types, the results illustrate that the body's presence is 

vanished or swapped by simulation models. Moreover, the practices 

of body positivity among Iranian women are limited to fat activism. It 

is argued that body positivity on Instagram does not question and 

challenge the norms and values of the women's bodies in the 

theocratic regime of Iran. Hence, this particular hashtag activism 

does not face harsh backlashes from the state compared to other 

forms of digital feminist activism around the issues of the body and 

sexuality.   

 

    Keywords— Body positivity, digital activism, Instagram, popular 
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    Abstract— Bernardo Soares is one of Fernando Pessoa' 

several heteronyms (and "half-heteronyms"). Perhaps the one 

that brought together the majority of his qualities and 

characters of self-identity within the famous inner-persona-

alter-diversity. The Book of Disquiet by Bernardo Soares was 

released in 1983, consisting of ontological remarks caught by 

an obsessive inquiring about self-existence. The book became 

a highly valuable substance when focusing upon the 

philosophical grounds of Pessoa's aesthetics. For sure, we 

cannot consider a single aesthetic, admitting that each 

heteronym has its own particular one, developed after different 

principles and convictions. Regarding Bernardo Soares, his 

thought arise from sequenced self-clues expressing peculiar 

existential doubtless presented as certainties - and vice-versa. 

His written self-search-images are reported, molding the 

painful awareness of existence, through the discredited 

tolerance of any conclusive dialogue with others. Given the 

nature of Soares’ [maybe] unfinished writings, it is obvious 

that he headed far from his self-insurance-capsule: the office, 

bedroom or even the walkscapes through Lisbon. The idea of 

travel/journey is one of the most relevant when recognizing 

his profound - although undercover - anguish as melancholy 

and nostalgia. In Bernardo Soares, Aesthetics is taken 

agonizingly, grounded upon discreet poetic phraseology and 

terms. His poetical awareness developed compulsive titles 

such "Aesthetics of Indifference", "Aesthetics of 

Discouragement". Soares' Aesthetics emerges directly from 

oneself, understang Art as inner acts and live experienced 

issues. Art is not freed from intellectual expression of oneself 

emotions. The Disquiet Book is an existencial nightmare 

nurrished by everyday life single written thoughts, balanced 

by melancholia, nostalgia and distress. One might wonder if 

was it dreams that guided his fictional literary persona or the 

narrow facts of life itself. Along his endless disquiet writing, 

Pessoa’s semi-heteronymous traveled without physically 

going anywhere. The complexity of inner existence is fulfilled 

by lonely mental walks and travels, as for two texts titled The 

Never Accomplished Journey. Although we also can consider 

other fragments, these are the deepest reflections about 

travelling. Let’s recall that Fernando Pessoa’s ortonyms 

writings - poems and essays - also addressed this issue from a 

philosophical perspective. We believe that this theme is one of 

the meaningful concept for featuring the main principles of his 

aesthetics. As we know, Fernando Pessoa did not travel to 

foreign countries (or in Portugal), except for the journey, with 
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his family, from Lisbon to South Africa (as a child) and, some 

years later, the return back to Lisbon. One may wonder why 

the poet never undertook other journeys. Maybe due to a 

disbelief in moving away from his comfort zone or due to the 

fear of becoming addicted to endless travels and the loss of his 

convenient self-closeness. In The Book of Disquiet, the poet 

shared his internal visions of outer world, but mainly 

visualizing his deepest enigmas and experiences - so strongly 

incorporated into reality and fiction. 
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Abstract— The present study aims to demonstrate how Saudi 

women entrepreneurs can benefit from the latest technologies, 

highlighting the strategies that might decline the complications these 

women face in contributing to Saudi economic development through 

social media use. On the other hand, Saudi women's portraiture at 

work is very limited due to religious and cultural factors. Therefore, 

this study seeks to document the importance of women 

entrepreneurs' presence in their work environment by examining 

Saudi women's presence in the workforce through visual 

representation as a visual signifier of power. Without environmental 

portraits of Saudi women in their workspaces to document their 

presence, their contributions may go unnoticed. One of the essential 

elements to achieve women's empowerment is relying on women's 

involvement in politics; thus, this study explores whether 

empowering Saudi women entrepreneurs economically leads to 

improve their political position. The objectives of this study 

primarily serve three functions. First, identifying the challenges and 

opportunities that Saudi women entrepreneurs face in using social 

media for businesses. Second, understanding how cultural factors 

and power relations play a role in presenting Saudi women’s 

entrepreneur's in visual representations. Finally, discovering 

whether Saudi women entrepreneurs pursue economic power 

contributes to achieving women's empowerment in politics. 

Methodologically, this study employs a case study (Instagram) 

method, using digital ethnographic research techniques (qualitative 

semi-structured interviews and offline/online observation). 

Research on social media and Saudi women entrepreneurs in the 

workforce in Saudi Arabia context is a relatively recent 

phenomenon; as a result, the study is developing a deep 

understanding of the situation of Saudi women entrepreneurs who 

use Instagram as a method for improving their positions in the 

workforce, especially after the new vision of the country 2030 which 

attempt to empower Saudi women in the workforce. So far, none of 

the previous studies has conducted visual methods in exploring 

Saudi women at work; this study produces environmental portraits 

of Saudi women entrepreneurs in their work environment within the 

Saudi context through visual representations to fill the gender gap in 

women representation in Saudi Arabia. 

 

Keywords— women work, mixed-gender, social media, 

entrepreneurship, visual representation. 
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Abstract— In the field of intangible cultural heritage, the motion 

of craftman is recorded digitally using optical, vison, and inertial 

measurement unit (IMU) sensors. Processes where fine movements 

are important, such as crafts, are mainly recorded using  IMU sensor, 

and optical or image sensors are mainly used when whole body 

movements such as dancing. Since weaving crafts are made while 

sitting, it is difficult to track the motion due to occlusions by body 

part and tool, or depending on the production process, there are 

situations where it is difficult to proceed by attaching a sensor. To 

overcome these problems, in this paper, we propose a new digital 

recording method based on combination of an IMU and an RGB 

image sensors, focusing on the traditional Korean weaving process, 

one of these craft methods. 

 

Keywords— Motion capture,Weaving process,Traditional 
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Abstract— In especially the context of a writing center, learning 

takes place during, and as part of, the conversations between the 

writing center tutor and the student. This interaction or dialogue is 

an integral part of writing center research and is the focus of this 

largely qualitative study, employing a politeness lens. While there is 

some research on positive politeness strategies employed by writing 

center tutors, there is very little research on specifically praising as 

a positive politeness strategy. This study attempts to fill this gap by 

analyzing a corpus of 10 video-recorded consultations to determine 

how tutors in a writing center utilize the positive politeness strategy 

of praise. Findings indicate that while tutors exploit a range of 

politeness strategies, praise is used more often than any other 

strategy. The research indicates that praise as a politeness strategy is 

utilized significantly more when commenting on higher-order 

concerns, as in line with the writing center literature. The benefits of 

this study include insights into how such analyses can be used to 

better prepare and equip the tutors (usually postgraduate students 

appointed as part-time tutors in the writing center) for the work they 

do on a daily basis. 

 

Keywords— writing center, academic writing, positive 

politeness, tutor. 

 
Avasha Rambiritch is with the University of Pretoria, South Africa (e-

mail: Avasha.rambiritch@up.ac.za). 

Avasha Rambiritch, Adelia Carstens 

Positive Politeness in Writing Centre Consultations 

with an Emphasis on Praise 

77



Conference Proceedings, London United Kingdom November 18-19, 2021

 

 

Continuance Intention To Use E-
Administration Information Portal By Non-

Teaching Staff In Selected Universities, 
Southwest, Nigeria 

 
Adebayo Muritala ADEGBORE (Ph.D.) 

 
Department of Library, Archival and Information Studies, Faculty of Education, University of Ibadan 

am.adegbore@ui.edu.ng 
adebayoadegbore@gmail.com 

+234 803 215 4904 
Abstract 

The e-administration is increasingly being recognized as an important phenomenon in this 21st 

century and its place in society both at the public and private levels cannot be downplayed. Of 

close attention is how these platforms are adopted and used in academia due to academia’s role 

in shaping the overall development of the society, particularly the administrative activities of the 

non-teaching staff in universities since much has not been done to find out the continuance 

intention to use e-administration information portal by non-teaching staff in universities. This 

study, therefore, investigates the continuance intention to use e-administration of information 

portals of senior non-teaching staff in selected universities in southwest Nigeria. The study’s 

design was a correlational survey using simple random sampling to select three hundred and 

fifty-two (352) senior non-teaching staff in the selected universities. A standardized 

questionnaire was used for data capturing while data were analyzed using the descriptive 

statistics of frequency counts, percentages, means, and standard deviation for the research 

questions and the Pearson Product Moment Correlation was used for the hypothesis. Findings 

revealed that the continuance intention of senior non-teaching staff to use e-administration 

information portal is positive (x = 3.13), the university portal is one of the most utilized e-

administration tools (83.4%), while there was an inversely significant relationship between 

continuance intention to use and use of e-administration information portal (r = -.254; p< 0.05; 

N = 320). 

Introduction 
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The condition of universities in Nigeria seems to be poor in terms of keeping up with ICT 

initiatives. This may be partially as a result of the use of the traditional and outdated office 

equipment in data collection, processing, storage, retrieval and dissemination. The consequences 

of this may include delay in information dissemination, mistakes in computations, inadequate 

communication, and etcetera. The prevalent use of the traditional office equipment, such as 

drawer, cabinet, notice board, and stationeries for staff and students’ information services may 

be responsible for the reason universities in Nigeria lag behind in the world university ranking 

(Cheri and Abduallahi, 2018). This is evident from the latest world universities ranking of 2018-

19 in which no university in Nigeria was ranked among the 500 universities in the world as 

provided by Times Higher Education (Safon, 2019).  

Therefore, it is expected that if ICT is used in the general administration of Nigerian universities, 

it will help meet the obstacles of modern-day university administration. Application of ICT in 

university will improve managerial work, decrease work-related stress, and enhance students’ 

academic performance. The protuberant function of ICT could be seen in advancing knowledge 

and skills essential for effective functioning in the contemporary world. There is therefore, the 

need to incorporate ICT in universities for effective management. One of such ways in which 

ICT could be effectively infused in universities is for governance or for the administrative 

activities which is referred to as e-administration.  

Electronic administration (e-administration) has become an essential device for the success and 

development of both public and private institutions. The importance and impact of e-

administration cannot be over emphasised, nor can it be downplayed in this 21st century because 

the contemporary world is advancing in the use of information and communication technology 

citation. It assists in improving transparency, providing speedy dissemination of information, as 

such improving administration. 

Dairo (2014) explained e-administration as the conveyance of management information system 

and decisions making online, through the electronic platforms or the internet. This infers that e-

Administration will enhance amiable connection amongst university stakeholders. The author 

also noted that e-administration provides a large opening for serving the university community 

in better way as ICT promises lots of advantages in administration process but at the same time 

necessitate efforts for changing process, erecting infrastructures, capacity enhancement. 

According Ogbonna (2011) e-administration has been described as the variety of electronic data 
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based services with the support of participatory components to accomplish managerial 

administration objective.  

Furthermore, the most essential anticipated advantages of e-administration in developing 

countries include increased accessibility, inclusivity and flexibility in government service 

delivery and improved value for money (Osakede, Ijimakinwa, Arijeniwa, Adesanya and Ojo, 

2017). The purpose is to also use the internal running and nexus among numerous university 

management departments and units. In order to make sure that the staff and students have access 

to the numerous components of e-administration, information portals are created (Oyewole, 

Omotayo and Nwobu 2018).  

Therefore, e-administration information portals can essentially be considered as a university 

management innovation and groundbreaking phenomenon for transforming university into more 

staff-centric and efficient organisations. Simply put, e-administration information portal is a 

platform that makes it possible for university management to render services electronically. E-

administration information portal can also be described as a platform built and maintained by 

government which brings information together and presents numerous functions such as search 

engine, news, email, entertainment news and many different applications for the purpose of 

giving information, exchange of information and transactional processing. 

 

Statement of the problem 

The benefits arising from the use of e-administration information portal by non-teaching staff in 

universities for administrative activities cannot be overemphasised. These benefits include 

centralised information access from anywhere, increase in student enrollment ratio, provide 

quality e-services, increase transparency, less paper work, time saving etcetera. Universities that 

have incorporated e-governance services have found communication and information retrieval 

easier, guaranteed and secured. E-administration is increasingly being recognised as an important 

phenomenon in this 21st century and its place in the society both at the public level and private 

level cannot be downplayed, however, not much has been done to determine the continuance 

intention to use and the actual usage of e-administration information portal by non-teaching staff 

in universities. Therefore, there seems to be a dearth of literature and empirical research on e-

administration information portal. Literature search revealed that most of the studies that have 

been carried out on the continuance intention to use e-administration were done outside the 
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African continent and majority did not study non-teaching staff in universities. Thus, there seems 

to be a dearth of literature on e-administration within the Nigerian context.  

In addition, previous work conducted by Cheri and Abdullahi (2018) revealed that universities 

in Nigeria are still finding it difficult to use e-administration platforms effectively and this can 

lead to delay in information dissemination, mistakes in computations, inadequate communication 

etcetera. This situation left most Nigerian universities in a pathetic and deplorable state. Also if 

the situation remains like this, Nigerian universities would not be able to progress and compete 

globally. This research is important now because the role of e-administration for administrative 

activities is rapidly becoming one of the most important and widely discussed issues in 

contemporary world. This is why universities like all other institutions of learning have to 

effectively incorporate in themselves the new dimensions. Therefore, this study seeks to examine 

the continuance intention to use e-administration information portal by non-teaching staff of 

three federal Universities in Oyo, Osun and Ondo states, Nigeria. 

 

Objectives of the study 

The general objective of this study is to examine the continuance intention to use e-administration 

information portal by non-teaching staff from selected universities. The specific objectives for 

this study are to: 

i. determine the use of e-governance information portal (types, purpose and frequency) by 

non-teaching staff in three federal Universities in Nigeria.  

ii. find out the continuance intention to use e-administration information portal by non-

teaching staff in three federal Universities in Nigeria. 

iii. identify the perceived challenges to use e-administration information portal by non-

teaching staff in the selected universities. 

iv. determine the relationship between continuance intention and use of e-administration 

system by non-teaching staff in the elected universities. 

 

Research questions 

The answers to the research questions enabled the researcher to meet the objectives of the 

research. The study therefore answered the following research questions: 
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1. What are the types, frequency and the purpose of use of e-administration among non-

teaching staff in in the selected universities in Nigeria? 

2. What is the continuance intention to use e-governance information portal by non-teaching 

staff in in the selected universities in Nigeria? 

3. What are the perceived challenges of e-administration information portal use by non-

teaching staff in in the selected universities in Nigeria? 

        

Hypothesis 

       The following null hypothesis was tested in the study at 0.05 level of significance: 

There is no significant relationship between continuance intention to use and the use of e-

administration information portal by non-teaching staff of in the selected universities in Nigeria. 

 

Empirical review 

Abasilim, Gberevbie and Ifaloye (2017) were of the view that e-administration could be carried 

out on a basis of Government-to-Employee (G2E) and Intra-government, Government-to-

Government (G2G), Government-to-Citizens (G2C), and Government-to-Business (G2B). G2C 

given the stage whereby the residents can undoubtedly access the required information about the 

services of the government. G2B empowers the public authority to speak with those in the private 

area of the economy. G2G centers around information transfer among those at the administration 

level in the federal, state and local. G2E explains the online communications that are made easy 

by the usage of a set of interactional tools amongst employees and government constituent for 

the purpose of providing the worker immediate access to information in regard to topics such as 

civil rights, benefits, policies, learning and training opportunities, and compensation. In addition, 

G2E provides a way to give e-learning to employees and to encourage knowledge sharing 

between them.  As for intra-government, it identifies with the information exchange among the 

various divisions in each degree of administration. The model suitable for universities is 

Government-to-citizens (Talpur, Jafri and Aziz, 2014). 

Also, with enhanced teaching tools, it has been affirmed that speedy improvement in learning 

technologies has been advantageous in learning. A learner who is learning through the use of 

information and communication technologies (ICTs) is utilizing e-learning. With the 

presentation of new mechanical drives, the design of higher education programmes has changed 
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over the previous decade. Scott (2000) upholds this view that e-learning is currently working 

with a more adaptable learning approach.  

Judging by the fact that awareness is considered as a factor impacting the adoption of e-

administration administrations, Al-Jaghoub, Al-Yaseen, and Al-Hourani (2010) reviewed the 

attention to 1,200 students of various faculties at the Al-Ahiyya Amman University Jordan on e-

administration administrations. Results showed that the vast majority of the respondents (75%) 

did not know e-administration administrations and their websites. Discoveries additionally 

uncovered that 85% noticed that they had never signed on to the site to look for information. The 

researchers contended that since the sample comprised of youthful individuals, the majority of 

whom had big income and internet access, infers that they ought to in any event understand what 

e-administration is. The ramifications are that given that numerous different Jordanians will not 

have a similar degree of pay, Internet access, and effortlessness of utilization implies that they 

will in all likelihood have even lower mindfulness and use levels of e-administration 

administrations. 

Egoeze, Misra, Maskeliūnas, and Damaševičius (2018) were of the opinion that governance in 

higher institutions is being challenged by numerous saddles to be crossed in order to achieve 

seamless administration, therefore, new approaches in terms of information system is needed. 

The authors affirmed that ICT is a veritable tool that enhances administrative activities in higher 

institution of learning globally.  The authors therefore, investigated the ICT impact on 

administrative practices and services of students’ records in Nigerian universities. Using 

questionnaire, a survey was conducted using 200 respondents which comprise of students, 

administrators and lecturers who were randomly selected from the selected universities. Using 

the analysis of variance to determine the impact of ICT on administrative practices in Nigerian 

universities, there was established that ICT has positive and significant effect on administrative 

activities in the Nigerian universities selected. 

Iloanusi and Osuagwu (2008) stated that the traditional forms of identifying and verifying people 

such as the use of usernames, passwords and personal identification numbers –PINs are no 

sufficient and effective in stemming internet frauds where privacy and security of individuals 

may be susceptible to theft. The study argued that the introduction biometric identification should 

now be preferred since the system is unique to an individual, permanent and is hardly change. 
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This is part what e-administration system, such as the ones adopted by higher institutions, can 

offer. Biometrics is universal and easily implemented with existing or new technologies. 

Bwalya (2009) examined factors affecting adoption of e-administration in Zambia. The research 

inspected two cases from Zambia where ICT has been used on the side of e-administration drives. 

It has likewise surveyed the difficulties, openings, and issues along with e-administration 

selection models in regards to the effective exemplification of e-administration into the Zambian 

contextual climate. It has been discovered that the absence of satisfactory ICT framework and 

political will, arrangement of substance in English other than local dialects, absence of lack of 

proper change management, non-contextualization of e-administration rehearses, contribute a lot 

to the postponement in proper e-administration appropriation in Zambia. Out of these difficulties 

distinguished, the paper proposes a theoretical model which offers adjusted e-administration 

reception measures including a blend of electronic and participatory administrations. The 

proposed theoretical model is a start‐point for a model which can later be imitated to incorporate 

a ton of Southern African Development Community (SADC) nations given the closeness in the 

relevant climate.  

Bahruni, et al (2013) analyzed the duration goal towards e-administration electronic applications 

selection in southern Malaysia. At first, information screening was led to check for mistakes in 

information passage and surveying the information ordinariness utilizing the skewness and 

kurtosis test. In light of the outcome, it shows that there is a critical relationship with a moderate 

level of connection between's e-administration web architecture and residents' duration 

expectation. This examination derived that less unpredictable sites fundamentally identified with 

continuation utilization. In the event that the e-administration online applications are excessively 

perplexing and unstandardized, the various plans may be unfortunate for the vast majority when 

they need to explore the various sites to go through with various exchanges.  

Moreover, the discoveries uncovered a huge relationship with a solid level of connection 

between's e-administration perceived ease of use, usefulness, and residents' continuation 

expectation to use e-governance (r = .521, p < 0.01). Consequently, this investigation ready to 

demonstrate that apparent value essentially relates to an individual's plans to keep on utilizing 

such innovation. For sure, e-administration online applications are data frameworks that can 

work on assignments and exercises as the clients' apparent advantage from them. This finding 

affirms the aftereffect of Suki and Ramayah (2010) that showed that continuation aim is dictated 
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by apparent convenience with past client experience. The outcome demonstrates that every one 

of the three factors does impact residents' continuation goal to utilize the e-administration 

electronic applications in Southern Malaysia.  

Nonetheless, perceived value has the most elevated beta qualities among the three factors and it 

is the fundamental indicator for continuation expectation. It is then followed intently by the 

intricacy and web architecture. Thusly, this plainly shows that apparent convenience does 

essentially add to the resident duration expectation. This is upheld by the past research directed 

by Wang, Zhou, Huang, Hensley, Huang, Ma, Zhao, Sumer, DeBerardinis and Gao (2014) in 

assessing the China residents in perceived ease of use in e-governance use. The specialist tracked 

down that the Chinese perceived worth and advantage by utilizing such e-administration 

applications as they said that it is so helpful and simple to utilize such a framework when 

directing authority matters.  

Santhanamery and Ramayah (2012) inspected the duration expectation of e-administration 

administration: an investigation of assessment e-recording framework in Malaysia. E-recording 

is a kind of e-administration that was examined in this investigation. Examining the continuation 

goal of the expense e-recording framework is significant, as the more residents constantly utilize 

the duty e-documenting framework, the more activity, and the board cost could be decreased, to 

accomplish the objective of utilization by citizens in not so distant future and for the achievement 

of this framework. Thusly, the point of this exploration is to research the impact of trust, 

perceived quality of the framework, and perceived quality of information on the duration aim of 

the assessment e-documenting framework among citizens in Malaysia. The aftereffects of this 

examination were acquired from 425 citizens in Malaysia by utilizing the Structural Equation 

Modeling (SEM) AMOS. The investigation tracked down that apparent value, trust, seen 

framework quality, and fulfillment affect the duration aim of an assessment e-documenting 

framework, while, saw data quality impacts the continuation expectation of expense e-recording 

framework. On other hand, trust apparent framework quality, and affirmation affects fulfillment. 

Moreover, fulfillment was found to intercede the connection among trust and continuation aim 

and saw framework quality and duration expectation. Thus, the finding of this examination infers 

that the full advantages and accomplishment of the e-documenting framework cannot be 

acknowledged without proceeded with use as an e-administration administration can be viewed 
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as a triumph if a critical number of clients move past the underlying reception and utilize the e-

administration administrations consistently.  

Perceived usefulness has been characterized as an individual's emotional view of the capacity of 

a PC to expand work execution while finishing an undertaking, which influences their apparent 

helpfulness subsequently indirectly affecting a client's innovation acknowledgment (Bugembe, 

2010). It is characterized as 'how much an individual accepts that utilizing a specific innovation 

will upgrade their work execution. This follows from the meaning of the word valuable 

significance equipped for being utilized profitably. Inside a hierarchical setting, individuals are 

for the most part built up for great execution by raises, advancements, rewards, and different 

prizes. A framework high in saw helpfulness, thus, is one for which a client has faith in the 

presence of a positive use-execution relationship. Seen helpfulness discloses the client's 

discernment to the degree that the innovation will improve the client's working environment 

execution. This implies that the client has an impression of how valuable the innovation is in 

playing out his work errands. This incorporates diminishing the ideal opportunity for doing the 

work, more proficiency, and exactness. Past investigations demonstrate that apparent helpfulness 

is decidedly connected with duration expectation with regards to e-text (Baker-Eveleth and 

Stone, 2015), texting (Wang, Ngai, and Wei, 2011) etcetera. Accordingly, saw helpfulness is a 

pointer that can impact the duration goal to utilize the e-administration data entrance by non-

scholastic staff.  

An investigation was directed by Al-Jaghoub et al (2010) on e-administration in Jordan where 

they detailed in their different examinations that the greater part of their respondents among the 

individuals who were staff had a low degree of mindfulness about the e-administration programs 

and online administrations. Most of the respondents had a positive view of the e-administration 

data entryway of the establishment as a critical number noticed that the electronic application 

could bring e-administration nearer to individuals. Others were of the assessment that the 

arrangement of the electronic application is a way to build the nature of administration. This 

means that the e-administration data entryway is seen as a vital improvement that could change 

admittance to data from the college organization and data correspondence between the University 

and their representatives and the other way around.  

This verifies the accommodation of Susanto and Goodwin (2010) who noticed that the e-

administration gateway is not difficult to access and simple to utilize. The more workers see that 
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an e-administration administration is not difficult to utilize the more probable they are to utilize 

the assistance. The consequence of this investigation is anyway interestingly with that of Lallana 

and Soriano (2008) who revealed in an examination that the view of the respondents on the 

information access was not positive as some did not believe the public authority and found that 

the nature of public administrations is poor.  

The apparent difficulties of the e-administration gateway incorporated an absence of mindfulness 

about the e-administration entryway with respect to the residents of the state and deficient 

exposure with respect to the public authority. Different difficulties are the low degree of ICT 

proficiency with respect to the residents and the flighty force supply. It would be hard for people 

to successfully use what they mindful of. Also, since the e-administration gateway is ICT-driven, 

those in the general public, particularly the uneducated may discover it very hard to utilize it due 

to their powerlessness to utilize PCs or related cell phones. Besides, if the force supply isn't 

customary, the gadgets used to get to data through the electronic application won't be fueled. This 

is as per the accommodation of Okwueze (2010) who noticed that deficient electricity supply 

could be a clog in the wheel of effective execution of e-administration in Nigeria. 

Lack of ICT infrastructure is a crucial challenge in implementation of e-administration in Nigeria 

universities. For instance, some of the offices still lack common computers and the common 

skills for its operation. The day to day administrative activities is still done in the traditional way. 

There is still no access to Internet network in most public sector offices, no regular power supply 

and so on. All these pose challenge to the implementation of e-administration in Nigeria’s 

universities (Adeyemo, 2011). Therefore, national factor is taken as a construct in this study to 

measure adoption factors of e-administration by non-teaching staff in Nigerian university 

libraries and will be measured using government regulatory policy, power supply and ICT 

infrastructure 

Perceived ease of use, in contrast, refers to the extent to which an individual believes that using 

a particular system would be free of effort. This follows from the meaning of ease: freedom from 

difficulty or great effort. Effort is a finite resource that an individual may assign to the various 

activities for which he or she is responsible. All things being equal, an application perceived to 

be easier to use than another is more likely to be received by users. In the framework of this 

study, perceived ease of use refers to the level to which users believe that their continued use of 

e-administration information portal is free of effort. If a system is reasonably easy to use, 
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individuals will be more eager to learn about its features and finally intend to continue using it. 

(Chiu and Wang, 2008) indicate that perceived ease of use is related with continuance intention 

in the context of Web-based learning. 

 

 

Methodology 

Descriptive survey research design of the correlational type was adopted and the population of 

the study comprises of non-teaching staff of three federal institutions in South-west, Nigeria. 

These universities were selected because they all have non-teaching staff who engage in day to 

day administrative running of the universities and were willing to disclose their data. According 

to the data collected from these institutions, the total number of non-teaching staff (senior) is 

4093 as presented in Table 1. 

Table 1: Study population of non-teaching staff in the three selected universities 

Name of Institution Senior non-teaching staff 

University of Ibadan, Ibadan 1516 
Obafemi Awolowo University, Ile Ife 1597 
Federal University of Technology, Akure 980 
Total 4,093 

 

Simple random sampling technique was used for selecting of the sample size of this study. In 

simple random sampling every case of the population has an equal probability of being included 

in the sample. The sample size was calculated using the Cochran’s sample size formula as 

follows; no = (Z2pq)  

          e2  

Where:  

e is the desired level of precision/ margin of error= 0.05  

p is the estimated proportion of the population which has the attribute in question= 0.5 (we 

assume half of the total population)  

q is 1-p= 1-0.5= 0.5  

Z value is found in the Z table= 1.96 (for 95% confidence level)  
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Therefore, no= ((1.96)2
* 0.5*0.5)  

                                 0.052              = 384.16  

To determine the population sample, we have:  

                        n=         no  

                               1+ (no-1)/N  

Where N is the population size= 4,093  

no is the Cochran’s sample size recommendation= 384.16  

And n is the new adjusted sample size  

So, n=   384.16  

         1+ (384.16-1)  

                4093                      = 352 

Therefore, for this study, the sample population consist of 352 senior non-teaching staff in 

University of Ibadan, Oyo state, Obafemi Awolowo University, Ousn state and Federal 

University of Technology Akure, Ondo state. In a bid to have a balanced proportion of the 

population across the three federal universities, individual sample sizes for the selected 

universities were calculated using the sample of 352. As such, 121 was allotted to University of 

Ibadan and 131 to Obafemi Awolowo University, Ile-Ife and 100 to Federal University of 

Technology Akure. 

The instrument used in collecting the data for the study is the questionnaire titled “The 

continuance intention to use e-administration information portal.” This is because it is applicable 

to large respondents, useful for obtaining opinions and attitudes and will completely eliminate 

researcher’s bias (Ifidon and Ifidon 2007). The research instrument consists of five sections. 

Section A contains the background information of the respondents, section B contains 

continuance intention to use e-administration information portal using perceived ease of use and 

perceived usefulness as construct, section C contains the e-administration tools being used, 

section D contains the purpose of use of e-administration information portal, section F contains 

the frequency of e-administration information portal and section E contains the challenges to use 

e-administration information portal.  

The reliability test of the instrument was ensured through the conduct of a pretest using the non-

teaching staff of Adeyemi College of Education, Ondo state, Nigeria who are not part of the 

actual study sample. The result shows the overall Cronbach Alpha reliability coefficient of 0.78. 
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Thus the measuring instrument was predicted valid for the study based on Normality condition 

of r ≥ 0.70. The collected data was analysed using statistical package for social sciences (SPSS) 

version 20, a computer application software program. Immediately after the collection of the 

questionnaire, the questionnaires were compiled, sorted, recorded and documented to reduce the 

effect of missing data from improper compilation. The data was analysed using frequency tables, 

means and standard deviation for research questions while Pearson’s Product Moment 

Correlation Coefficient was used to test hypothesis. The results were presented in tables while 

inferences and recommendation were drawn from them. 

 

RESULTS AND DISCUSSION 

Questionnaire administration and return rate 

A total number of 352 copies of the questionnaire were administered to the senior non-teaching 

staff of the three selected universities in South West Nigeria. 320 copies were returned and found 

useful for analysis giving a response rate of 90.9%. The response rate of the administered 

questionnaire is as shown in table 2. 

Table 2: Distribution of questionnaire administration and return rate 

Name of Institution Distribution Returns (%) 

University of Ibadan 121 99(81.82%) 
Federal University of Technology Akure 100 97(97%) 
Obafemi Awolowo University 131 124(94.66%) 
Total  352 320(90.9%) 

 

Demographic characteristics of the respondents 

Table 3: Distribution of senior non-teaching staff in the selected universities in South West 

Nigeria by demographic characteristics                                      

Institution Frequency Percentages 

University of Ibadan 99 30.9% 
Federal University of Technology Akure 97 30.3% 
Obafemi Awolowo University 124 38.8% 
   
Highest Qualification Frequency Percentages 

HND 59 18.4% 
BSc 48 15.0% 
MSc 213 66.6% 
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Years spent in service Frequency Percentages 

11-15 41 12.8% 
16-20 110 34.4% 
21-25 50 15.6% 
26-30 119 37.2% 
   
Age range Frequency Percentages 

41– 45 years 30 9.4% 
46 – 50 years 135 42.2% 
50 and above 155 48.4% 
   
Gender Frequency Percentages 

Male 213 66.6% 
Female 107 33.4% 

 

Table 3 showed that 97(30.3%) are from Federal University of Technology Akure; 99 (30.9%) 

of the respondents are senior non-teaching staff of University of Ibadan, Oyo State and 

124(38.8%) were from Obafemi Awolowo University. This implies that majority of the 

respondents used in this study were from Obafemi Awolowo University. As far as their highest 

qualification is concerned, 48 (15.0%) possess BSc, 59(18.4%) possess an HND, and 213(66.6%) 

are MSc holders. This implies that this study is dominated by Master’s degree holders. In terms 

of years spent in service, 41(12.8%) have spent 11-15 years, 50(15.6%) have spent 21-25 years, 

110(34.4%) have spent 16-20 years, while 119(37.2%) have spent 26-30 years in service. This 

implies that majority of the respondents possess a high work experience. The data also showed 

that the age range of the respondents as 30(9.4%) are within the age bracket of 41-45 years, 

135(42.2%) are between 46-50 years of age, while 155(48.4%) are 50 years and above. This 

implies that the respondents are well advanced in age and corresponds with the vast years of 

experience in service. Gender of the respondents indicate that 107(33.4%) are females while 

213(66.6%) are males. This implies that most of the respondents are males. 

 

4.4 Answer to research questions. 

Research Question 1: What are the purpose, frequency and types of use of e-administration 

among non-teaching staff in the selected universities in Nigeria?  
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Table 4a: Purpose of using e-administration portal by senior non-teaching staff in the 

selected universities in South West Nigeria.                                   

S/N Purpose SD D A SA �� Std 
Dev 

1 For acquiring necessary 
information about students 

10(3.1%) 48(15%) 160(50%) 102(31.9%) 3.11 .76 

2 For sharing vital 
information among 
colleagues 

14(4.4%) 17(5.3%) 212(66.3%) 77(24.1%) 3.10 .67 

3 For sharing files to staff 17(5.3%) 14(4.4%) 220(68.8%) 69(21.6%) 3.07 .68 
4 For exchanging ideas among 

colleagues 
14(4.4%) 14(4.4%) 217(67.8%) 75(23.4%) 3.10 .66 

5 For getting related resources 
for teaching staff 

11(3.4%) 18(5.6%) 229(71.6%) 62(19.4%) 3.07 .61 

6 For leisure and 
entertainment purposes 

70(21.9%) 153(47.8%) 63(19.7%) 34(10.6%) 2.19 .89 

7 For communication from 
staff to students 

16(5%) 12(3.8%) 217(67.8%) 75(23.4%) 3.10 .68 

8 For searching for 
information and resources 
not available manually 

15(4.7%) 17(5.3%) 220(68.8%) 68(21.3%) 3.07 .67 

 
Table 4b: Frequency of using e-administration portal by senior non-teaching staff in the 

selected universities in South West Nigeria.                                   
S/

N 

E-administration 

Information 

Application 

   Daily   Weekly   Monthly   Quarterly Never used �� Std 
Dev 

 1 The university’s 
student portal 

99(30.9%) 155(48.4%) 66(20.6%) - - 4.10 .711 

2 School information 
management system 

145(45.3%) 120(37.5%) 34(10.6%) 13(4.1%) 8(2.5%) 4.19 .955 

3 E-appraisal system - - 106(33.1%) 112(35%) 102(31.9%) 2.01 .807 
4 E-learning platform 66(20.6%) 49(15.3%) 102(31.9%) 102(31.9%) 1 

(0.3%) 
3.24 1.12 

5 E-payment  - - 215(67.2%) 105(32.8%) - 2.67 .47 
6 Decision support 

system 
113(35.3%) - - 118(36.9%) 89(27.8%) 2.78 1.68 

7 Transcript Generating 
system 

- 102(31.9%) - 218(68.1%) - 2.64 .93 

8 Result checker 8(2.5%) 9(2.8%) 150(46.9%) 149(46.6%) 4(1.3%) 2.59 .68 
9 Internal Research 

Award Management 
system 

- - 144(45%) 148(46.3%) 28(8.8%) 2.36 .63 

 Weighted mean     2.95   
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Decision Rule: 
0 .01- 1.25 = Never Used 
1.26 – 2.5 = Occasionally Used 
2.51 – 3.75 = Averagely Used 
3.76 – 5 = Highly Used 
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Table 4c: Types of e-administration tools used by senior non-teaching staff in the selected 

universities in South West Nigeria.                                   
S/N Types of E-administration tools Frequency Percentage (%) 

1. The university’s student portal 268 83.8 
2. School information management system 208 65 
3. E-appraisal system 182 56.9 
4. E-learning platform 286 89.4 
5. E-payment  219 68.4 
6. Decision support system 155 48.4 
7. Transcript Generating system 195 60.9 
8. Result checker 208 65 
9. Internal Research Award Management 

system 
141 44.1 

 

Table 4a, b, and c showed the purpose, and frequency of using e-administration information 

portal and the types used by non-teaching staff in in the selected universities in Nigeria. The 

result in Table 4a showed that the main purpose of using e-administration information portal by 

non-teaching staff is to acquire necessary information about students (�̅ =3.11; Std dev. =.76), 

followed by sharing of vital information  among colleagues (�̅3= 3.10; Std Dev. =.68), For 

exchanging ideas among colleagues and communication from staff to students (�̅= 3.10; Std Dev. 

=.68) respectively being above the threshold of 2.5 mean score, while it was only ‘For leisure 

and entertainment purposes’ (�̅ =2.19; std dev. =.89).   

In the Table 4b, the essence is to determine the frequency of using e-administration information 

portal by non-teaching staff in the selected universities in Nigeria. The result (Table 4b) showed 

that the respondents indicated the usage of e-administration porta for school information 

management system  (45.3%)  on a daily basis, the students’ porter on weekly basis (45.3%) 

while e-payment platform, e-learning platform, and result checker were used on monthly basis. 

Others used on quarterly basis include e-appraisal platform, decision support system platform, 

and internal research award management system. With the weighted mean score of 2.95 against 

the threshold of 2.5 mean score, it is safe to say that e-administration platform is averagely used 

judging by the decision rule set for the scale measuring frequency of use.  

In the same vein, Table 4c showed the types of e-administration tools used by non-teaching staff 

in the selected universities in Nigeria. The result (Table 4c) showed that the most utilised type of 

e-administration tools by non-teaching staffs include e-learning platform 286(89.4%) and 

university’s portal 268 (83.8%), while the decision support system and internal research award 
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management system were the least used among the available types of e-administration modules 

in the e-administration system in the selected universities. 

 

Research Question 2: What is the continuance intention to use e-administration 

information portal by non-teaching staff in the selected universities in Nigeria? 

 

Table 5: Continuance intention to use e-administration portal by senior non-teaching staff 

in the selected universities in South West Nigeria.                                      

S/N  Perceived Usefulness SD D A SA �� Std 
Dev 

1 The e-administration information 
portal provides useful 
information for me 

7 
(2.2%) 

7 
(2.2%) 

244 
(76.3%) 

62 
(19.4%) 

3.13 .5363 

2 The e-administration information 
portal provides useful services 
for me 

10 
(3.1%) 

12 
(3.8%) 

235 
(73.4%) 

63 
(19.7%) 

3.10 .5925 

3 Using the e-administration 
information portal improves my 
job efficiency 

10 
(3.1%) 

14 
(4.4%) 

232 
(72.5%) 

64 
(20%) 

3.09 .6009 

4 The e-administration information 
portal gives me opportunity to 
suggest areas of improvement to 
the university 

13 
(4.1%) 

15 
(4.7%) 

230 
(71.9%) 

62 
(19.4%) 

3.07 .6325 

5 The e-administration information 
portal helps me disseminate 
information quickly  

6 
(1.9%) 

13 
(4.1%) 

148 
(46.3%) 

153 
(47.8%) 

3.40 .6596 

      3.16  
 Perceived ease of use       
6 I can easily login to e-

administration information portal  
7 
(2.2%) 

17 
(5.3%) 

146 
(45.6%) 

150 
(46.9%) 

3.37 .6874 

7 The e-administration information 
portal is easily accessible to me 

13 
(4.1%) 

14 
(4.4%) 

233 
(72.8%) 

60 
(18.8%) 

3.06 .6254 

8 I can easily complete a task 
using e-administration 
information portal 

11 
(3.4%) 

10 
(3.1%) 

239 
(74.7%) 

60 
(18.8%) 

3.09 .5913 

9 Getting the information that i 
want from e-administration 
information portal is easy 

10 
(3.1%) 

9 
(2.8%) 

236 
(73.8%) 

65 
(20.3%) 

3.11 .5871 

10 The organisation and structure of 
e-administration information 
portal is easy to follow 

11 
(3.4%) 

10 
(3.1%) 

240 
(75%) 

59 
(18.4%) 

3.08 .5891 
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      3.14  
 User satisfaction       
11 I am satisfied with the 

information provided 
9 
(2.8%) 

8 
(2.5%) 

233 
(72.8%) 

70 
(21.9%) 

3.14 .5817 

12 I am satisfied with the using 
experience 

15 
(4.7%) 

12 
(3.8%) 

224 
(70%) 

69 
(21.6%) 

3.08 .6594 

13 I am satisfied with the security 
and privacy provided 

13 
(4.1%) 

18 
(5.6%) 

218 
(68.1%) 

71 
(22.2%) 

3.08 .6594 

14 I am satisfied with the system 
quality 

12 
(3.8%) 

17 
(5.3%) 

224  
(70%) 

67 
(20.9%) 

3.08 .6381 

15 Overall, I am satisfied with the 
system 

9 
(2.8%) 

13 
(4.1%) 

223 
(69.7%) 

75 
(23.4%) 

3.14 .6081 

      3.10  
 Weighted mean     3.13  

 

 Decision rule: 
 0 .01- 2.5 = Negative Intention 
 2.51 – 5 = Positive Intention 
 
Table 5 showed the continuance intention to use e-administration information portal by non-

teaching staff in in the selected universities in Nigeria. This was sub-divided into three (3) 

different areas comprising perceived usefulness, perceived ease of use and user satisfaction. The 

result (Table 5) showed based on the responses of non-teaching staff that e-administration 

information portal helps them disseminate information quickly  (�̅ =3.40; std dev. =.6596); they 

can easily login to e-administration information portal (�̅ =3.37; std dev. =.6874); they are 

satisfied with the information provided (�̅ =3.14; std dev. =.5817) and they are also satisfied with 

the system (�̅ =3.14; std dev. =.6081). This implied that they perceived e-administration 

information portal as a tool that helped them disseminate information quickly. 

Overall, the fifteen items measuring the continuance intention to use e-administration system 

showed that the weighted mean (�� = 3.13) was well above the 2.5 mean threshold. Each of the 

constructs equally generated an appreciable mean score, perceived usefulness (�� = 3.16) perceive 

ease of use (�� = 3.14), and user satisfaction (�� = 3.1). therefore, following the decision rule, the 

continuance intention to use e-administration system among senior non-teaching staff in the 

selected Nigerian university libraries, southwest, Nigeria is positive. Therefore, the continuance 

intention to use e-administration platform in Nigerian universities southwest, Nigeria is good. 
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Research Question 3: What are the perceived challenges of e-administration information 

portal use by non-teaching staff in the selected universities in Nigeria? 

Table 6: Challenges of e-administration information portal used by senior non-teaching 

staff in the selected universities in South West Nigeria.                                   

S/N Challenges SD D A SA �� Std 
Dev 

1 The procedures for using e-
administration portal is rigid 

88 
(27.5%) 

208 
(65.0%) 

9 
(2.8%) 

15 
(4.7%) 

1.85 .6846 

2 The poor Internet connectivity 
makes it difficult to use e-
administration portal 

13 
(4.1%) 

10 
(3.1%) 

144 
(45%) 

153 
(47.8%) 
 

3.37 .7348 

3 Erratic power supply affects 
the use of e-administration 
portal 

5 
(1.6%) 

21 
(6.6%) 

146 
(45.6%) 

148 
(46.3%) 

3.37 .6770 

4 Implementation of e-
administration portal involves 
huge cost 

10 
(3.1%) 

16 
(5%) 

141 
(44.1%) 

153 
(47.8%) 

3.37 .7219 

5 Maintenance of e-
administration portal involves 
huge cost 

9 
(2.8%) 

8 
(2.5%) 

253 
(79.1%) 

50 
(15.6%) 

3.08 .5376 

6 Insufficient ICT application to 
access e-administration 
information portal 

12 
(3.8%) 

10 
(3.1%) 

239 
(74.7%) 

59 
(18.4%) 

3.08 .6005 

 

Table 6 showed the challenges of e-administration information portal used by non-teaching staff 

in in the selected universities in Nigeria. The result (Table 4.8) showed that the major challenges 

affecting the use of e-administration information portal include  non-teaching staffs are 

respondents indicated that the challenges faced include poor internet connectivity (�̅ =3.37; std 

dev. =.7348); erratic power supply (�̅ =3.37; std dev. =.6770) and huge cost of implementation 

(�̅ =3.37; std dev. =.7219). 
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Answer to the research hypothesis  

There is no significant relationship between continuance intention to use and the use of e-

administration information portal by non-teaching staff of in the selected universities in Nigeria. 

Table 7: Relationship between continuance intention to use and the use of e-administration 

information portal by non-teaching staff in the selected universities in Nigeria. 

Variables N Mean St.Dev Df r P Sig 

Continuance intention 
320 

47.03 2.504 
 
319 

 
-.254 

 
.399 

 
S 

E-administration use 320 56.20 5.252  
 
Table 7 showed the relationship between continuance intention to use and e-administration 

information portal use by non-teaching staff of the selected universities in South West, Nigeria. 

The table showed that there is an inversely linear relationship (r =-.254; p < 0.05) between 

continuance intention to use and e-administration information portal use by non-teaching staff in 

the selected universities in South West, Nigeria. However, this situation only occurs 25.4% of 

the time which also indicates a weak significance. This implied that the increase in the 

continuance intention to use will result in the decrease of using e-administration information 

portal by non-teaching staff of the selected universities in South West, Nigeria. Thus, the null 

hypothesis stating that there is no significant relationship between continuance intention to use 

and e-administration information portal use by non-teaching staff of in the selected universities 

in South West, Nigeria is hereby rejected. 

Discussion of findings 

Objective 1: Use of e-governance information portal (types, purpose and frequency) by non-
teaching staff in three federal Universities in Nigeria 

The finding of this study revealed that university portal and e-learning platform are the most used 

e-administration tools by non-teaching staffs. In line with the finding of this study, Egoeze, 

Misra, Maskeliūnas and Damaševičius (2018) reported that the major e-administration services 

carried out in selected universities in Turkey included registrations, and e-payment. These 

services related to the registry and bursary respectively are carried out through the university 

portal. In the same vein, Iloanusi and Osuagwu (2008) identified fee payments, registration, and 

admissions, to be the significant aspects ICT has made progress and impacted on administrative 

services/management of students’ records in Nigeria universities. This finding is in consonance 
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with the discovries of Egoeze et al (2018) that, computers are used for general administration, 

students’ records, inventory records, examination processing, word processing, for financial 

records and effective educational administration. 

In another approach, Scott (2000) supports this view that e-learning is now facilitating a 

more flexible learning approach. With enhanced teaching tools as identified has shown speedy 

improvement in learning advances in order to transform them to advantage in learning. A learner 

who utilises any form of information and communication technologies (ICTs) is indeed engaging 

in e-learning. With the presentation of new technological drives, higher institutions education 

and instructional delivery has changed over the previous decade. 

The finding of this study revealed that school information management system and the 

university portal are more used on a daily and weekly basis respectively. This is in line with the 

findings of Abasilim, Gberevbie and Ifaloye (2017) who revealed that administrative services 

such as admissions, registrations, e-payments, and purchasing are used more regularly than other 

fundamentals of classroom teaching and learning. In a slightly different result, Kupoluyi and 

Awotunde (2018) reported that majority of respondents indicate that they use computer software 

regularly, 49.4 per cent of the respondents use e-mails regularly for daily activities.  

The finding of this study revealed that the main purpose of using e-administration tools is to 

acquire necessary information about students, for communication from staff to students and for 

sharing vital information among colleagues. This finding is in line with Oyewole, Omotayo and 

Nwobu (2018) who submitted that the purpose of using e-administration tools is to use the 

internal running and nexus among numerous university management, departments and units. This 

is to ensure that the staff and students have access to the numerous components of e-

administration, hence the creation of e-administration information portals are created. To 

corroborate this study further, Abasilim, et al (2017) highlighted that the major purpose of using 

e-administration tools is to provide the employee immediate access to information in regard to 

topics such as compensation, learning and training opportunities, policies, benefits and civil 

rights. In addition, e-administration portal provides a way to give e-learning to employees and to 

encourage knowledge sharing between them. 

 

Objective 2: continuance intention to use e-administration information portal by non-teaching 

staff in three federal Universities in Nigeria 
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The finding of the study revealed that non-teaching staff perceived mainly that e-

administration information portal helps to disseminate information quickly, it is easy to log in to 

e-administration portal and there is an overall satisfaction of the system. It further implies that 

on the continuance intention to use e-administration information portal, non-teaching staffs 

perceive e-administration portal to be useful and as result they possess a positive intention to 

continue to use e-administration information portal. This finding is in line with the submission 

of Norazah and Ramayah (2010) that indicated that continuance intention is determined by 

perceived usefulness with past use experience. Also, the result of the study Norazah and 

Ramayah (2010) indicated that perceived usefulness and ease of use had an influence on an 

individual’s continuance intention to use the e-administration web-based applications in 

Southern Malaysia. However, perceived usefulness was identified as the main predictor for 

continuance intention which further affirms the submission of the findings of the present study. 

Therefore, this clearly showed that perceived usefulness does significantly contribute to the 

citizen continuance intention.  

The finding of the present study which revealed perceived usefulness as the main 

predictor of non-teaching staff’s intention to use e-administration portal was buttressed by the 

earlier research carried out by Wang (2014) in appraising the China people in perceived 

usefulness in mobile government persistence usage. The author established that the Chinese 

perceived benefit and value by using e-administration platforms as they stated that it is so easy 

and convenience to utilise such system when carrying out the formal matters. Similarly, 

Chandra (2017) agreed with the submission of Wang (2014) which found perceived usefulness 

to have significant positive influence on continuance intention of use tax e-filing system. 

In the same vein, the results by Baker-Eveleth and Stone (2015), Stone and Baker-

Eveleth, (2013) and Wang, Ngai, and Wei (2011) were consistent with the findings of the present 

study which revealed perceived usefulness as a major predictor of continuance intention in the 

context of e-text and instant messaging.  In contrast, the findings by Chiu and Wang (2008) 

revealed that rather than perceived usefulness, perceived ease of use was viewed as a major 

predictor of continuance intention in the context of Web-based learning. It could be implied that 

if a system is reasonably easy to use, individuals will be more eager to learn about its features 

and finally intend to continue using it. 
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In consistence with the findings of the present study, Al- Jaghoub et al (2010) noted that 

the electronic app could bring e-administration closer to the people indicating its perceived 

usefulness. This is however in contrast to the submission of Susanto and Goodwin (2010) who 

noted that e administration portal is easy to access and easy to use. The more employees perceive 

that an e-administration service is easy to use the more likely they are to use the service. 

 

Objective 3: Perceived challenges to use e-administration information portal by non-teaching 

staff in the selected universities. 

The findings of this study revealed that poor internet connectivity, erratic power supply and huge 

cost of implementation are the major challenges affecting the use of e-administration information 

portal by non-teaching staff in the selected universities in South West, Nigeria.  In consonance 

with the finding of this study, Susanto and Goodwin (2010) noted that erratic power supply is 

one of the perceived challenges of the e-administration portal as well as lack of awareness about 

the e-administration portal and inadequate publicity. Other challenge includes low level of ICT 

literacy.  

To further corroborate the findings of this study, Okwueze (2010) noted that inadequate 

power supply could be a clog in the wheel of successful implementation of e-administration in 

Nigeria. Cheri and Abdullahi (2018) also affirmed that although the implementation of e-

administration has begun in Nigerian universities, e-administration activity in Nigeria is still low 

due to some profuse challenges impeding full implementation of e-administration in Nigerian 

universities.  Bwalya (2009) also found that lack of adequate ICT infrastructure and political will, 

provision of content in English other than local languages, lack of proper change management 

procedures, non‐contextualisation of e-administration practices, contribute much to the delay in 

appropriating e-administration adoption in Zambia. 

Similarly, in support of the findings of this study, Adeyemo (2011) reported that access 

to Internet network in most public sector offices, irregular power supply pose challenge to the 

implementation of e-administration in Nigeria’s universities. The study also revealed the major 

challenges facing the use of ICTs in the universities include high maintenance cost of ICTs, low 

literacy level of teachers and epileptic power supply.  

 

Objective 4: 
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Determine the relationship between continuance intention and use of e-administration system 
by non-teaching staff in the elected universities 
 

The findings of the study revealed that that there is an inversely linear relationship between 

continuance intention to use and e-administration information portal use by non-teaching staff of 

in the selected universities in South West, Nigeria.  This is in line with the findings of Bahruni, 

et al (2015) who examined the continuance intention towards e-administration web-based 

applications adoption in southern Malaysia. The authors showed that there was a nexus between 

e-administration’s perceived usefulness and its continuance intention. Thus, this study was able 

to prove that perceived usefulness significantly correlates with an individual’s intention to 

continue to use e-administration tools. This finding also confirms the result of Norazah and 

Ramayah (2010) that indicated that continuance intention is determined by perceived usefulness 

with past use experience. The result also indicated that all the three variables do have influence 

on citizens’ continuance intention to use the e-administration web-based applications in Southern 

Malaysia. 

 

Summary of the findings  
• Continuance intention of senior non-teaching staff to use e-administration information portal is 

positive and determined mainly by its perceived usefulness in the selected universities in South 

West, Nigeria. 

• The university portal is one of the most utilised e-administration tools by senior non-teaching 

staff in the selected universities in South West, Nigeria. 

• The school information management system and the university portal are used more frequently 

than other e-administration tools by senior non-teaching staff in the selected universities in South 

West, Nigeria.   

• The main purpose of using e-administration tools by senior non-teaching staff in the selected 

universities in South West, Nigeria is to acquire necessary information about students, for 

communication from staff to students. 

• An inversely linear relationship exists between continuance intention and use of e-administration 

information portal among senior non-teaching staff in the selected universities in South West, 

Nigeria.  
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Conclusion  
The study resolved that continuance intention is crucial to use of e-administration 

information portal and overall success of an organisation including universities. It was observed 

that in a situation where non-teaching staff’s intention to continue to use e-administration portal 

is weak, much cannot be achieved in such an organisation with respect to its objectives. 

Recommendations  

The following recommendations were made imperative: 

1. The university management should ensure that more administrative services be incorporated into 

the e-administrative system to ensure that there is a seamless execution of day to day activities 

among non-teaching staff. 

2. Training at intervals should be given to non-teaching staff to update their knowledge and improve 

their self-efficacy on the use of e-administration tools to carry out their administrative services. 

3. Non-teaching staffs should be encouraged to continue to update their skills and knowledge on 

the use of e-administration tools such that an increase in their continuance intention will continue 

to result in an increase in the use of e-administration portal. 

4. The university management should make plans for Independent Power Project which will 

eradicate the challenge of erratic power supply. More alternative power supplies such as Solar 

electricity and inverter should be provided to different administrative departments and units 

within the university where e-administrative services are required. Wireless internet technology 

should be accessible by non-teaching staff from any part of the university community. 
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Questionnaire 

SECTION A: DEMOGRAPHIC INFORMATION 

1. Name of University………………………………………………………………………… 
2. Highest Qualification: O’Level (    ) ND (    )  HND (     ) BSc (     ) MSc (     ) PhD (     ) 
3. Grade Level: ……………………………………………………………………………….. 
4. Year(s) spent in service: 1-5 (   )   6-10 (    )  11-15 (   )  16-20 (    ) 21-24 (    ) 25-29 (    )  30 

and above (    )  
5. Age: Below 20 (     ) 20 – 24 (    ) 25 – 29 (     ) 30 – 34 (     ) 35 – 39 (     )  

   40 – 44 (     ) 45 – 49 (     ) 50 – 54 (     ) 55 – 59 (     ) 60 and above (     ) 
6. Gender: Male (     )  Female (     ) 

SECTION B CONTINUANCE INTENTION TO USE E-ADMINISTRATION 

INFORMATION PORTAL 

What is the level of perceived usefulness, perceived ease of use and user satisfaction derived 
from using e-administration information portal? Tick appropriately to show your level of 
agreement or disagreement. SA- Strongly Agree, A- Agree, SD- Strongly Disagree, D- 
Disagree. 
s/n  Perceived Usefulness S.A A S.D D 

1 The e-administration information portal provides useful information 
for me 

    

2 The e-administration information portal provides useful services for 
me 

    

3 Using the e-administration information portal improves my job 
efficiency 

    

4 The e-administration information portal gives me opportunity to 
suggest areas of improvement to the university 

    

5 The e-administration information portal helps me disseminate 
information quickly  

    

 Perceived ease of use     
6 I can easily login to e-administration information portal      
7 The e-administration information portal is easily accessible to me     
8 I can easily complete a task using e-administration information 

portal 
    

9 Getting the information that i want from e-administration 
information portal is easy 

    

10 The organisation and structure of e-administration information portal 
is easy to follow 

    

 User satisfaction     
11 I am satisfied with the information provided     
12 I am satisfied with the using experience     
13 I am satisfied with the security and privacy provided     
14 I am satisfied with the system quality     
15 Overall, i am satisfied with the system     
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SECTION C: E-ADMINISTRATION INFORMATION PORTAL USE 

Please indicate which of the type of e-administration tools you use regularly  
You may choose more than one 
S/N Types of E-administration tools Tick  

1. The university’s student portal  
2. School information management system  
3. E-appraisal system  
4. E-learning platform                   
5. E-payment   
6. Decision support system  
7. Transcript Generating system  
8. Result checker  
9. Internal Research Award Management system  

 

SECTION D: PURPOSE OF E-ADMINISTRATION INFORMATION PORTAL USE 

For what purpose (s) do you use e-administration information portal for? 
Please tick (√) in the appropriate box, as many that are applicable to you  
S/N Purpose S.A A S.D D 

1 For acquiring necessary information about students     
2 For sharing vital information among colleagues     
3 For sharing files to staff     
4 For exchanging ideas among colleagues     
5 For getting related resources for teaching staff     
6 For leisure and entertainment purposes     
7 For communication from staff to students     
8 For searching for information and resources not available manually     

 

SECTION E: FREQUENCY OF USE OF E-ADMINISTRATION INFORMATION 

PORTAL 
What is your frequency of use of the following electronic information portal?  
Please tick (√) in the appropriate box, as many that are applicable to you. 
S/N E-administration Information Application    D   W   M   Q N 

 1 The university’s student portal      
2 School information management system      
3 E-appraisal system      
4 E-learning platform      
5 E-payment       
6 Decision support system      
7 Transcript Generating system      
8. Result checker      
9. Internal Research Award Management system      
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SECTION F: CHALLENGES OF E-ADMINISTRATION INFORMATION PORTAL 

USE 

For what purpose (s) do you use e-administration information portal for? 
Please tick (√) in the appropriate box, as many that are applicable to you  
S/N Challenges S.A A S.D D 

1 The procedures for using e-administration portal is rigid     
2 The poor Internet connectivity makes it difficult to use e-

administration portal 
    

3 Erratic power supply affects the use of e-administration portal     
4 Implementation of e-administration portal involves huge cost     
5 Maintenance of e-administration portal involves huge cost     
6 Insufficient ICT application to access e-administration information 

portal 
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Abstract— Gamified applications have been used successfully 

in education for years. The rapid development of technologies such 

as augmented reality and image recognition increases their 

availability and reduces their prices. Thus, there is an increasing 

possibility and need for a wide use of such applications in education. 

The main purpose of this article is to present the effects of work on 

a mobile application with augmented reality, the aim of which is to 

motivate tourists to pay more attention to the attractions and increase 

the likelihood of moving from one attraction to the next while 

visiting the Palácio Nacional de Sintra in Portugal. Work on the 

application was carried out together with the employees of Parques 

de Sintra from 2019 to 2021. Their effect was the preparation of a 

mobile application using augmented reality and image recognition. 

The application was tested on the palace premises by both Parques 

de Sintra employees and tourists visiting Palácio Nacional de Sintra. 

The collected conclusions allowed for the formulation of good 

practices and guidelines that can be used when designing gamified 

apps for the purpose of cultural education. 

 

Keywords— augmented reality, cultural education, 

gamification, image recognition, mobile games. 
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Abstract— The purpose of this study was to examine the 

difference in clinical reasoning skills of students when using virtual 

audiology cases with and without collaborative assistance from 

major learning approaches important to clinical reasoning skills and 

computer-based learning models: Situated Learning Theory, Social 

Development Theory, Scaffolding, and Collaborative Learning. A 

quasi-experimental design was conducted at two United States 

universities to examine whether there is a significant difference in 

clinical reasoning skills between three treatment groups using IUP 

Audiosim software. Two computer-based audiology case 

simulations were developed, and participants were randomly placed 

into the three groups: no collaboration, virtual collaboration, and live 

collaboration. The clinical reasoning data were analyzed using One-

Way ANOVA and Tukey posthoc analyses.  The results show that 

there was a significant difference in clinical reasoning skills between 

the three treatment groups. The score obtained by the no 

collaboration group was significantly less than the scores obtained 

by the virtual and live collaboration groups. Collaboration, whether 

virtual or in person, has a positive effect on students’ clinical 

reasoning. These results with audiology students indicate that 

combining collaboration models with scaffolding and embedding 

situated learning and social development theories into the design of 

future virtual patients has the potential to improve students’ clinical 

reasoning skills. 

 

Keywords— clinical reasoning, virtual patients, collaborative 

learning, scaffolding. 
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Abstract— The purpose of this research is to investigate the 

effects of positive psychology interventions on college students' 

positive-negative emotions, coronavirus anxiety, and career stress. 4 

groups of college students are compared in terms of the level of 

exposure to PP constructs ( Non-Psychology, Psychology, Positive 

Psychology Course, and Positive Psychology Boot Camp). In this 

research, Pearson Correlation, independent t-tests, ANOVA, and 

Post-Hoc tests are conducted. Without being significant, the groups 

exposed to PP constructs showed higher positive emotions and total 

PERMA scores, whereas negative emotions, career stress, and 

coronavirus stress remained similar. It is crucial to indicate that 

career stress is higher among all psychology students when 

compared to non-psychology students. The results showed that the 

highest exposure group (PP Boot Camp) showed no difference in 

negative emotions, whereas higher PERMA scores and positive 

emotion scores were on the Positive and Negative Affect Schedule 

(PANAS) scale. 

 

Keywords— positive psychology, college students, well being, 

anxiety. 
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Abstract 

This contribution focuses on online educational tools and language teaching, specifically on literary 
education in a multi-user virtual environment. The goal of this contribution is to give a basic overview 
of online language education and teaching in a virtual environment. The main goal of the research 
survey is to compare language (literary) education in a virtual environment with the traditional way of 
teaching in a typical classroom. The research concept will be mixed: a didactic test, the grounded theory 
method, and semi-structured questioning will be used. Kitely’s multi-user virtual environment and 
printed worksheets will be used for the comparison. 

Keywords: online educational tools, virtual environment, virtual teaching objects, literary education, 
didactic test  

 

1. INTRODUCTION 

Language teaching is one of the very progressive areas in which it is possible to use an online virtual 
environment. Unlike other educational areas, it works mainly with the area of human communication, 
which does not necessarily require the presence of the learner (student) in the typical school environment 
or working with specific teaching tools, as is traditionally the case when teaching chemistry, physics, 
etc. 

Language teaching in a virtual environment also profits from the possibility of unlimited – in terms of 
time and space – contact between the student and native speakers (in the case of foreign language 
teaching). Such language teaching is carried out online in the different virtual environments of individual 
school institutions or individual commercial or private courses. Various chat tools (ZOOM, MS Teams, 
etc.) or a whole range of instant messengers (WhatsApp, Messenger by Facebook, Skype, etc.) are also 
widely used for such language teaching.  

From the educational point of view, it is necessary to find out whether this method of teaching, which 
is becoming very widespread in the Internet environment, is a suitable and relevant educational tool, 
whether it leads to a worse learning performance in comparison with traditional teaching reliant on 
typical educational methods (frontal or group teaching, etc.), and what are students’ attitudes towards 
this type of language teaching.  

 

2. LANGUAGE EDUCATION IN COLLISION WITH THE COVID-19 PANDEMIC 

The year 2020 significantly affected education almost all over the world. In connection with the 
problems created within the education system by the pandemic, an emphasis on the necessity of online 
teaching has gained rapid momentum, becoming a pressing topic worldwide [1]. These days the 
discussion has moved beyond using the online environment as a mere set of activation methods within 
the framework of traditional teaching, i.e. to complement working with textbooks, workbooks or 
worksheets; now we are talking about the ability of schools of all levels to be ready to transfer their 

112



Conference Proceedings, London United Kingdom November 18-19, 2021

entire teaching into the online environment. At present, many schools are not properly prepared for this 
option. 

At the level of educational research, it is now necessary to begin to verify in detail the applicable online 
educational tools within the educational process, and to choose the most suitable ones in such a way that 
pupils, students, or learners in general can profit from this type of teaching. Secondly, it is necessary to 
ensure that the learning performance of pupils or students is not worsened as a result of using 
inappropriate online tools, or using tools inefficiently. 

 

3. 3D VIRTUAL TEACHING 

When talking about virtual teaching, we imagine instant messengers (ZOOM, MS Teams, etc.) within 
the conditions of the online educational process, enabling synchronous voice and visual communication, 
as well as the use of 3D virtual classes in a so-called 3D multi-user virtual environment (referred to 
below as MUVE), in which synchronous voice or visual communication is accompanied by the 
possibility of working with 3D virtual learning objects or the virtual simulation of specific 
communication situations. MUVE is a 3D virtual simulation of the real world, which the user (student 
or pupil) passes through in the form of a virtually created icon (avatar). MUVE can be used both for 
teaching the mother tongue and for teaching foreign languages.  

In their research on 3D learning environments, Dalgarno and Lee [2] point to the positive effects of 
learning in MUVEs, in particular the sense of identity, of 'being together', of people from different 
geographical areas, whereby the presence of other people in the learning environment with whom the 
learner comes into contact during learning increases intrinsic motivation and engagement of the 
individual, similar to the real learning environment. 

Within the teaching of literary education, students can be introduced to the time in which the author of 
the literary work lived, as well as to various period realia which will familiarize the student with the 
circumstances in which the work was created. These facts will make it possible to place the curriculum 
of literary education in the broader social and historical context of the history of literature.  

 

4. THE AIM OF THE RESEARCH 

The aim of our research is to compare language (literary) teaching in a virtual environment with the 
traditional way of teaching in a typical classroom. Based on the research we will analyse the didactic 
contribution of the virtual environment to language (literary) education. 

The research survey will provide answers to the main research questions: 

1. What is the learning performance of students using MUVE in the teaching of literary education 
compared to traditional teaching?  

2. What are the differences in students’ learning performance when using MUVE compared to 
traditional teaching?  

3. Have the teaching the Czech language in MUVE any influence on students’ reading strategies? 

Within the research, we also set intermediate goals, which include:  

1. Creating teaching objects for teaching literary education in a virtual environment for MUVE, 

2. Finding out students’ attitudes toward the teaching of literary education in a virtual environment, 

3. Finding out the results of students’ learning in the context of teaching literary education in a 
virtual environment compared to traditional teaching within the chosen topic. 

 

5. RESEARCH METHODOLOGY 

The educational experiment method was chosen for the implementation of the research survey [3].  
Within each language group, respondents were divided into two groups: one of which is the experimental 
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group and the other the control. The teaching topic and goals were the same for both groups. Teaching 
in the experimental group was implemented in a multi-user virtual environment; the control group was 
then taught in the traditional way – the frontal form of teaching using a textbook and worksheets. Online 
3D virtual teaching objects were designed and created for teaching the experimental group. Here, for 
the purposes of teaching, the 3D multi-user virtual environment Kitely was used, which takes place on 
the FireStorm Releasex64 platform. Kitely is a tool freely available on the Internet.  

Semi-structured questioning will be used for partial goals, which focus on finding out students’ attitudes 
to learning in MUVE. This will then be evaluated by the method of grounded theory [4]. Criteria will 
be set, which is then sought out in the respondents’ answers. Examples of such intended criteria are: 
motivation, success in solving tasks, a sense of identity, new stimuli, meaningful contact with the 
teacher, and the role of contact with other colleagues [5]. By separating the answers according to such 
criteria we get an overview of students’ attitudes, on the basis of which we can more easily determine 
what are the strengths and weaknesses of teaching in MUVE. In connection with this, we will reveal 
what are the biggest problems in using MUVE in practice. 

For the intermediate goals ascertaining the effectiveness of teaching in a virtual environment, a didactic 
test has been used, which will then be statistically evaluated according to predetermined criteria. A point 
scale or percentage scale will be created, according to which the success rate of the test will be evaluated. 
This test has been given to students before the lessons and after their implementation. Before the start 
of each educational unit, students took the test to find out their initial knowledge of the topic, as well as 
after its completion. The versions of the test before lessons and after lessons were the same for both the 
experimental and control group. The aim is to compare the results of tests before and after lessons. Based 
on the different results, we will find out which of the above methods of teaching led to better learning 
performance, i.e. in which group there was a greater degree of remembering knowledge. 

The examined group of respondents are high school students, or students of four-year and eight-year 
grammar schools. 

 

6. IMPLEMENTATION OF THE RESEARCH SURVEY 

In the research survey a total of 45 grammar school students were addressed. These students were 
divided into two groups – an experimental and control group.  

In the first stage, virtual learning objects were created in the Kitely multi-user virtual environment and 
the learning topic was determined, see the table below. For the experimental group, the time frame was 
set to twice 45 minutes. In the first educational unit, students in the experimental group are acquainted 
with the virtual environment, learn to move within it, and understand how to interact with individual 
learning objects. In the second educational unit, students become acquainted with the environment of 
the Little Prince. Teaching takes place synchronously in the control group.  

 

Group Experimental Control 

Teaching topic The Little Prince The Little Prince 

Didactic tools 
Kitely FireStorm with virtual 
teaching objects 

Worksheets, texts 

Time frame 2x 45 minutes 1x 45 minutes 

Verification Didactic test Didactic test 

Table 1. Concept of Educational Units  
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At present, a pilot version of the research survey has been implemented; the actual survey is planned for 
the autumn months so the evaluation of results will be available in autumn 2021. But data from our 
previous research on this topic, comparing the language teaching in the virtual environment with 
traditional teaching, have shown that students in experimental group (taught in the MUVE) achieved 
partially statistically significant better results in the case of literature topics comparing to the students 
in control group (taught in the traditional method by using textbooks). But in the case of other 
components of language teaching (grammar, style education), the results of experimental group were 
worse comparing to the control group.  

 

7. CONCLUSIONS 

The aim of the research survey is to find out whether the MUVE environment can be effectively used 
for teaching literary education. Previous research at PdF UP (Faculty of Education, Palacky University) 
has shown a statistically significantly better level of remembering information when teaching a literary 
topic in MUVE compared with the teaching of grammar or style and communication education in this 
environment. A preliminary research survey has been carried out so far, the main research survey is 
planned for the autumn months. In addition to a comparison of students’ learning performance, their 
attitudes towards MUVE will be ascertained and analysed in the form of semi-structured questioning, 
the grounded theory method, and a didactic test. 

On the basis of the previous results obtained, we can conclude that the most appropriate use of MUVE 
can be seen in the teaching of those topics that provide the possibility of dramatization, experiential 
learning and group involvement and cooperation, on the contrary, with regard to the need to divide their 
attention between the topic taught and the control of avatar and movement in virtual reality as less 
suitable for teaching in the area of memorization of the topic or concepts.   

 

This article is supported by IGA project No. IGA_PdF_2021_037, Online educational tools and 
language teaching.  
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    Abstract—As the proportion of women in the workforce around 

the world has expanded, the visibility of workplace sexual abuse has 

also increased. However, little is still known about the lived experience 

of sexual abuse in hierarchical organisations such as medicine.  

Junior doctors are uniquely vulnerable to workplace sexual abuse, due 

to the nature of the medical workforce’s structured hierarchy. Medical 

workplaces do vary cross-culturally in their structures, but one 

common feature is that junior doctors who graduate into practice find 

themselves dependent on their supervising senior doctors. As the 

proportion of women in caring professions increases, this 

institutionally-enforced dependency on formalised mentorship can 

generate a precarious power imbalance, enabling and obfuscating 

gendered violence. A serious concern is the impact sexual abuse has 

on professional identity formation for doctors who will be a first point 

of contact for woman experiencing sexual violence in the community.  

The aim of the project is to synthesise international research and 

academic thought into an accessible research anthology. The text is a 

collaborative project between international experts in a broad range of 

disciplines, attempting to explore the contextual factors that influence 

the narrative trajectory of the doctors who have endured sexual abuse 

at the hands of their colleagues. The text aims to address the 

international need for research translation and promote contextual 

understandings of this complex problem, in order to mitigate harm. 

Deeply informed by intersectional perspectives and by the IWDA’s 

Feminist Research Framework, the lead researchers of this project 

have divided the book into two sections in order to give equal 

consideration to broader contextual factors in the international political 

sphere and to the socio political, cultural, and historical factors that 

influence the narrative trajectory of each doctors’ lived experience.  

A. Methodology 

The editors have approached authors from a variety of contexts and 

expertise to contribute their research and understanding. The first 

section of this anthology comprises chapters written by 

interdisciplinary experts in international law and medical regulation, 

histories of gendered violence and women in medicine, and 

perspectives from LGBT+ women doctors, Indigenous and migrant 
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women doctors, and advocates who search for ways that men can work 

towards systemic and cultural reform. 

The second section of the anthology aims to promote the research of 

doctors from over 20 different countries in conducting case studies in 

their own cultures. Each chapter will feature an in-depth description of 

their context, a case study, and a reflective essay, in order to enable 

each researcher to share the ways their countries have experienced and 

responded to the cultural and professional challenge of sexual abuse of 

doctors by doctors in their own country. This will enable researchers 

to explore the vulnerabilities and strengths that lie at different cultural 

intersections with medical workplaces. 

B. Major findings 

To date, there are ten research teams writing chapters on lived 

experiences within their own countries, and ten authors writing 

contextual chapters on international law, medical regulation, history, 

gender in medicine, the experience of marginalised women and the 

role of men in this complex space.  

C. Concluding statement 

The book is a work of qualitative research translation, enabling 

multiple authors from a variety of international contexts to share their 

research findings in a collaborative way. The book itself will become 

a source text for research translation into policy, research, teaching, 

regulation, and clinical contexts. 
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Abstract— Proposals to improve the quality of the work output 

of the U.S. Patent and Trademark Office (PTO) have generated 

vigorous debate. One the one hand, several scholars argue that the 

short times allotted to the examination of patent applications and 

other operational constraints on the agency have led to allowance of 

numerous patents of questionable validity. These commentators 

maintain that this problem generates significant social costs and 

must be remedied by bolstering the PTO’s resources. On the other 

hand, a noteworthy dissenting view holds that it makes sense for 

PTO examination to function as a coarse filter because most patents 

are never enforced or licensed, and that devoting significant efforts 

to ascertaining validity is not worthwhile until a patent has become 

commercially valuable. This Article does not take a side in this 

debate, but instead uncovers a point of potential agreement between 

these two positions. It argues that there is a class of patent 

applications that one can predict with some degree of confidence to 

be commercially valuable if issued. The Article then proposes how 

the quality of the examination of those patents can be improved 

through an adversarial process at the PTO.  

 

The patents this Article addresses are those that protect the 

products of brand pharmaceutical companies from competition by 

so-called “generic” drug manufacturers. These patents are already 

treated differently from the others: there is a special statutory 

scheme, the Hatch-Waxman Act, governing challenges to their 

validity in litigation. This Article poses a simple question—is there 

a need to wait until litigation?—and answers it in the negative.  

 

Indeed, the lives of pharmaceutical patents follow a fairly 

predictable path that often signals their importance early on. In the 

ordinary course, if the brand firm succeeds in getting the PTO to 

grant patents covering a drug product approved by the Food and 

Drug Administration, generic competitors will seek to invalidate 

them so as to be able to bring their copies of the branded product to 

market. This setup, however, is less than ideal. First, erroneous 

grants of drug patents can lead to significant and unnecessary social 

costs. Second, the current approach causes uncertainty, delay, and 

waste of adjudicative resources as similar issues and arguments may 

often end up having to be hashed out in multiple tribunals. Third, 

this setup can also lead to erroneous invalidations of good patents 

because of effectively unlimited validity challenges. In all, the social 

cost explanation for getting pharmaceutical patents right the first 

time is particularly strong, and the rational ignorance thesis does not 

apply as saliently if at all in this context. Therefore, it stands to 

reason to allow generic companies to participate in the process of 

determining pharmaceutical patent validity as early as possible, 

which is a reform that should result in more rigorous patent 

examination, help prevent the issuance of low-quality patents, and 

cut down on the waste and errors created by repetitive adjudication. 

 

Keywords— Patent examination, Pharmaceuticals, Presumption 
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Abstract— The concept of patient’s rights itself was fairly 

known before the last four or five decades, and medical malpractice 

of all kinds made the aggrieved party to seek redress at a court; but 

no special legislation, apart from rare exceptions, has ever existed to 

anchor the patient’s rights before the late 20th century. In the civil 

law tradition of the 20th century, especially its earlier decades, 

doctors could be held criminally or civilly liable for a wide variety 

of malpractice, including unauthorized medical intervention or 

divulgation of patient’s information, though such provisions did not 

develop actual rights, were quite general in their nature, and were 

individually assessed by the courts in each case. Within in the 

gradual change in the doctrines of medical law, the term 

“autonomy”, shaping the patient’s right to decide what medical 

interventions could or could not be performed upon his body, 

intervened into the existing legal scholarship, which was later 

augmented with various issues, such as access to medical records of 

the patient, refusal of blood transfusion, participation in medical 

experiments, deciding upon end-of-life situations or relating to 

various reproductive law considerations, not always permitted by 

national law. Many of these rights are much older than the concept 

of patient’s autonomy themselves, and have developed in the case 

law which itself has originated from lawsuits against doctors and 

hospitals for acts, being nearly obscure in the existing legal doctrine, 

such as unauthorized medical experiments. The given paper is aimed 

to discuss the development and overall gist of the patient’s right to 

autonomy, as well as some of its early interpretations in civil law 

doctrine. 
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The Latency-Amplitude Binomial of Waves

Resulting from the Application of Evoked

Potentials for the Diagnosis of Dyscalculia
M.Isabel Garcı́a-Planas, and M.Victoria Garcı́a-Camba

Abstract—Recent advances in cognitive neuroscience have allowed
a step forward in perceiving the processes involved in learning from
the point of view of acquiring new information or the modification
of existing mental content. The evoked potentials technique reveals
how basic brain processes interact to achieve adequate and flexible
behaviours. The objective of this work, using evoked potentials,
is to study if it is possible to distinguish if a patient suffers a
specific type of learning disorder to decide the possible therapies
to follow. The methodology used in this work is to analyze the
dynamics of different brain areas during a cognitive activity to find
the relationships between the other areas analyzed to understand the
functioning of neural networks better.

Also, the latest advances in neuroscience have revealed the exis-
tence of different brain activity in the learning process that can be
highlighted through the use of non-invasive, innocuous, low-cost and
easy-access techniques such as, among others, the evoked potentials
that can help to detect early possible neurodevelopmental difficulties
for their subsequent assessment and therapy.

From the study of the amplitudes and latencies of the evoked
potentials, it is possible to detect brain alterations in the learning
process, specifically in dyscalculia, to achieve specific corrective
measures for the application of personalized psycho-pedagogical
plans that allow obtaining an optimal integral development of the
affected people.

Keywords—Dyscalculia, neurodevelopment, evoked potentials,
learning disabilities, neural networks.

I. INTRODUCTION

The Association “American Psychiatric Association (APA,

2017)” describes dyscalculia as a specific and complex learn-

ing disorder that affects basic number processing and mathe-

matical learning. It has an approximate prevalence of between

3% and 6% [1]. Despite its not inconsiderable incidence

and similar prevalence concerning dyslexia or other learning

difficulties, much less attention has been devoted to it. Dyscal-

culia can occur in association with other neurodevelopmental

disorders such as dyslexia, or attention deficit disorder (ADD),

attention deficit hyperactivity disorder (ADHD) and autism

spectrum disorder (ASD). Co-occurrence is generally assumed

to be a consequence of risk factors that are shared between

disorders, such as working memory. However, it should not

be assumed that all schoolchildren affected by dyslexia have

problems with mathematics, although the percentage may be
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very high, or that all schoolchildren affected by dyscalcu-

lia have difficulties with reading and writing. This last co-

occurrence rate could well be a much lower percentage. The

aetiology of Specific Learning Disorders is multidimensional

since both neuropsychological factors, learning processes, and

socio-cultural factors are involved [2].

The detection of people with learning difficulties in math-

ematics, who at the time of the study were not diagnosed,

or incorrectly diagnosed or well diagnosed in adulthood with

the consequent problem of social exclusion that this has en-

tailed, has motivated this job. Persistent difficulties in learning

mathematics and, also, in reading (dyslexia) are, due to their

relevance and prevalence, the two most important learning

disorders in both educational and clinical practice.

For a correct diagnosis, it is essential to know the function-

ing of the cerebral neural circuits that intervene in the gen-

eration of numerical and mathematical processing (whose al-

teration causes dyscalculia). This knowledge has been clearly,

increased by advances in the development of new techniques

for visualization and functional brain analysis that allow

studying the brain regions and circuits that are activated during

arithmetic operations.

The arithmetic calculation is a complex multimodal neu-

rocognitive function closely linked to other cognitive processes

such as language, executive functioning, spatial structuring,

and memory. Numerous areas of the human brain are involved

in computational capacity, forming neural networks; for this

reason, different lesions in the brain can produce calculation

disorders, [3], [4].

Human beings receive a multitude of stimuli through the

senses that reach these receptors, continue through the neural

transmission pathways and reach the brain areas they are

processed for recognition.

The analysis of the records of modifications of the electrical

potential produced by the nervous system in response to

external stimulation, in this case of a visual and auditory type,

allows diagnosing neurological disorders, through the reac-

tions that these stimuli provoke in the different brain regions,

observing the alterations in the amplitudes and latencies of the

different constitutive waves of the evoked potentials.

Despite all the advances, the biggest problem is figuring out

exactly what parts of the brain are activated when it realize

arithmetic for people with and without learning disabilities.

It is not easy to locate mathematical knowledge in the brain

because different circuits can act partially autonomously. It is,

therefore, a question of making progress in this regard.
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In order to accomplish the objective to give some answers,

in this work, the possibility of stimulating the auditory sensory

pathway by using the auditory brainstem evoked potential

(BAEP) has been considered, studying the response recorded

at the cortical level represented by waves VI, among others,

to discover early the existence of both cognitive disorders to

perform the specific stimulation that contributes to the solution

of the detected problem.

It is well known that the sensory pathway has relay stations

at both the peripheral and central levels, and it is in the last

place where it has focused the study, specifically on the Medial

Geniculate body origin of the wave VI.

In this work, the interest is to differentiate the different kinds

of learning disabilities disorders using evoked potentials.

II. METHODOLOGY

Most of the studies carried out show the different brain

areas that are activated in the face of mathematical skills of

the high level of difficulty in mathematicians [5]. However,

the interest is focused on studying how the brain is activated

against mathematical skills in people with dyscalculia.

A suitable mechanism for detection is the application of

techniques for exploring brain activity in the presence of

external and/or endogenous stimuli that will serve to establish

specific intervention strategies to try to rehabilitate, to a greater

or lesser degree, the affected functions and optimize and

empower those that are least affected. For this, the evoked

potentials technique is used, which are electrophysiological

responses to certain stimuli. This technique is affordable,

safe and inexpensive, and it can highlight how basic brain

processes interact with each other to achieve appropriate and

flexible behaviours. That allows for elaborating satisfactory

responses to situations that an individual faces, particularly

to conditions that present attentional problems derived from

learning difficulties related to calculation.

The alterations that occur in the central nervous system by

examining the latency and amplitudes of wave VI obtained

have been studied, and that indicate cortical maturation in

response to stimuli.

As is known, variations in latencies and amplitudes indi-

rectly reflect central auditory plasticity (see [6], among others).

The graphic expression of BAEP as response of the central

nervous system to an acoustic stimulus shows the 7 waves

that can be detected in the first 12 milliseconds after the

start of the stimulation. Each wave is the expression of the

neuronal response of a specific structure: wave I, from the

proximal region of the eighth cranial nerve; wave II, from

the cochlear nucleus; wave III, from the upper olive complex;

wave IV, from the lateral lemniscus; wave V, from the inferior

colliculus; wave VI, from the medial geniculate body; and

wave VII, from the auditory temporal cortex. The interest of

the study is the brain functionality from the medial geniculate

body.

This study is related to the functionality of the late VI wave

since, unlike the early waves, recently it has been detected its

relevance and possible clinical utility [7].

By stimulating cortical areas with BAEP, learning disorders

can be located in specific regions of the auditory pathway at

the brain level, which is the objective of the work.

III. CASE OF STUDY

Fifty patients between 5 and 8 years of age who has

been diagnosed were studied using data obtained from wave

VI, in which distribution of latencies according to indicated

equidistant intervals is showed in Fig. 1, Fig. 2.

Fig. 1. Distribution of latencies OI

Fig. 2. Distribution of latencies OD

Remark: The “normal” patients are those which latencies

found in the interval [7.5, 7.8).
From these it has been selected the patients presenting

symptoms of some learning disabilities.

A. Analysis of data

The study begins by collecting data on latencies and ampli-

tudes in wave VI of the BAEP from both ears.

First of all, the regression lines comparing latencies of

both ears are presented, in Fig. 3 for patients with a learning

disorder and in Fig. 4 for “normal” patients.

1) Left ear: The interest is focused on relating latencies to

amplitudes, and the regression lines comparing latencies with

amplitudes in wave VI concerning the left ear are presented.

Firstly the regression line corresponding to the patients

diagnosed with a learning disorder and concerning the left

ear is given in Fig. 5.

The equation of the line is y = −0.1534x+1.3944, where it

is observed that the slope is negative, so there is a slight inverse

dependence between both variables. The correlation coefficient

is r = −0.1410, and this value is close to 0, indicating very

little association between the two variables. The fact that it is

negative means that as the value of one variable increases, the

value of the other decreases.

The little relationship between variables indicates that both

should be considered.
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Fig. 3. Regression line latenties OI-OD TA

Fig. 4. Regression line latenties OI-OD N

Fig. 5. Regression line Latencies-Amplitudes OI, TA patients

The regression line corresponding to the “normal” patients

to respect left ear is given in Fig. 6.

The equation of the line is y = 0.1667x − 1.0589; in this

case, the slope is positive, detecting a slight direct dependence

between latencies and amplitudes.

The correlation coefficient is r = 0.2159; this value close to

0 indicates very little association between the two variables,

although this relationship is, in absolute value, higher than

in the case of patients with some learning disorder. The fact

Fig. 6. Regression line Latencies-Amplitudes OI, Normal patients

that it is positive indicates that as the value of one variable

increases, the other’s value also increases.

Although there is little relationship between variables, and

it indicates that both should be considered, a connection is

observed compared to cases with some disorder.

2) Right ear: Concerning the right ear, the regression

line corresponding to the patients diagnosed with a learning

disorder and about the right ear is given in Fig. 7.

Fig. 7. Regression line Latencies-Amplitudes OD, TA patients

The equation of the line is y = 0.2007x − 1.1430, and

the slope of the line is positive, detecting a certain direct

dependence between latencies and amplitudes. The correlation

coefficient is r = 0.1722; This value is close to 0, indicating

very little association between the two variables. The fact that

it is positive demonstrates that as the value of one variable

increases, so does the value of the other.

The regression line corresponding to the “normal” patients

to respect left ear is given in Fig. 8.

The regression line equation is y = 0.6614x− 4.6857, and

the slope is positive, detecting a direct dependence between

latencies and amplitudes. The correlation coefficient is r =
0.3778; this value, although closer to zero than one indicating

a little association between the two variables, but it is much

higher than in the case of patients with some learning disorder,

and it is also higher than the results found for the left ear. The
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Fig. 8. Regression line Latencies-Amplitudes OD, Normal patients

fact that it is positive indicates that as the value of one variable

increases, so does the other’s value.

The relationship between latencies and amplitudes in both

the left and right ears for patients diagnosed with AT is

analyzed below (see Fig. 9).

Fig. 9. Relationship between latencies and amplitudes

Precisely, column 1 corresponds to patients whose latency

in the left ear is greater than that of the right (Lat LE >

OD); However, the amplitudes have the opposite relationship,

that is, that of the left ear is less than that of the right (Amp

LE < OD). Using this nomenclature, the rest of the columns

correspond to 2- Lat OI > OD, Amp OI > OD, the column

3- Lat OI < OD, Amp OI > OD the column 4- Lat OI < OD,

Amp OI < OD, the column 5 Lat OI = OD, Amp OI > OD

and finally column 6. Lat OI = OD Amp OI < OD.

Most patients with learning disability show a lower latency

in the left ear than in the right, however a greater amplitude

in the left ear than in the right.

On the other hand, the analysis of the relationship of

amplitudes obtained in wave VI for “normal” patients give

that all have a greater amplitude in the right ear than in the left

ear, so the wave amplitude adds information for the diagnosis

of a possible learning disorder, defining the type of disorder.

Analyzing the results obtained in patients diagnosed with

dyslexia and dyscalculia can observe (see Fig. 10) that the

relationship between the amplitudes obtained in both ears in

wave VI differentiates both learning difficulties.

It should be noted that in a study carried out using P300

evoked potentials; it was also observed that the amplitudes

allowed differentiating dyscalculia from other types of learning

Fig. 10. Comparing amplitudes results between dislexia and discalculia

disorders [8].

IV. DISCUSSION AND CONCLUSIONS

During the action of perceptual learning, changes in synaptic

connections occur in the sensory association cortex. Lesions

of the inferior temporal cortex (upper level of the medial au-

ditory association cortex pathway) impair auditory perceptual

learning.

As has been verified with this work, this is manifested in an

alteration in the appearance of VI waves. For this, the “normal

interval” of wave VI latencies has been redefined. Have not

been found enough studies in the literature, it has had the

need to standardize the values of VI wave that are related

to the electroneurological characteristics of the same, that is,

they are obtained in a tiny range of frequencies and can be

modified by multiple factors.

The texts found in the literature regarding the use of the

PEATC for the study of psychomotor, cognitive or other

alterations or malformations (see [9]-[11] among others) have

focused on the study of the latencies of the first five waves

that indicate the functionality of the auditory pathway from

the VIII cranial nerve to the inferior colliculus. All and that,

they have been able to detect some cases of learning disorder

secondary to auditory dysfunction. In this study, the role

of brain structures in cognitive processes has been studied

in-depth, allowing the detection of alterations in cases of

indemnity of the pre-cortical auditory pathway.

V. CONCLUSION

The amplitudes and latencies in the EP’s must be taken

into account to understand the arithmetic processing and brain

compensation mechanisms in patients with learning disorders

in general and dyscalculia in particular.

The alterations in the values of latencies and amplitudes

concerning the mean that define the cases considered within

the physiological limits in the BAEP tests allow distinguishing

between other disorders, patients with learning disabilities.

The study of the anatomical-functional alterations present

in learning disorders and dyscalculia is essential to achieve

neuromodulation therapies that, through good brain plasticity,

allow neuronal adaptation to correct the detected alterations
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and achieve techniques aimed at improving the functioning of

dysfunctional brain areas.

The results obtained are the starting point for implementing

specific corrective measures both from the perspective of

neuroscience and educational intervention. The evolutionary

follow-up is essential, carrying out new tests to evaluate the

effects of the therapeutic program.
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Abstract— It is said that the pyramid of Needs is not an 

invention by Maslow but only a graphical representation of his 

theory. It is also interesting to note how business management 

schools have adopted this interpreted theory to organizational 

behavior and marketing subjects. Against this background, this 

article attempts to raise the point that the hierarchy of needs 

proposed by Abraham Maslow need not necessarily be represented 

in a pyramid, but a linear model would be more eligible in the 

present times. To propose this point, this article presents needs a 

comparative study of ‘self-actualization’ (the apex of the pyramid) 

in organizational behavior and branding contexts, respectively. This 

article tries to shed light on the original theory proposed by Maslow, 

which stated that self-actualization is attained through living one’s 

life completely and not by satisfying individual needs. Therefore, in 

an organizational behavior perspective, it can be understood that 

self-actualization is irrelevant as an employee’s life is not the work 

and the satisfied needs in a workplace will only make the employee 

perform better. In the same way, a brand does not sell products to 

satisfy all needs of a consumer and does not have a role directly in 

attaining self-actualization. For the purpose of this study, select 

employees of a branding agency will participate in responding to a 

questionnaire to answer both as employees of an organization and 

also as consumers of a global smartphone brand. This study aims to 

deconstruct the interpretations that have been widely accepted by 

both organizational behavior and branding professionals. 

 

Keywords— branding, marketing, needs, organizational 

behavior, psychology. 
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Abstract— Problem-based learning (PBL) is a useful tool for adult 

and practice oriented audiences, as University students. As a 

consequence of the huge disruption caused by the COVID pandemic 

in the hospitality industry, hotels of all categories closed down in Spain 

from March 2020. Since that moment, the luxury segment was 

blooming with optimistic prospects for new openings. Hence, 

Hospitality students were expecting a positive situation in terms of 

employment and career development. 

By the beginning of the 2020-21 academic year, these expectations 

were seriously harmed. By October 2020, only 9 of the 32 hotels in the 

luxury segment were opened with an occupation rate of 9%. Shortly 

after, the evidence of a second wave affecting especially Spain and the 

homelands of incoming visitors bitterly smashed all forecasts. 

In accordance with the situation, a team of four professors and 

practitioners, from four different subject areas, developed a real case, 

inspired in one of these hotels, the 5-stars Emperatriz by Barceló. 

Students in their 2nd course were provided with real information as 

marketing plans, profit and losses and operational accounts, employees 

profiles and employment costs. The challenge for them was to act as 

consultants, identifying potential courses of action, related to best, base 

and worst case. In order to do that, they were organized in teams and 

supported by 4th course students.  

 Each professor deployed the problem in their subject; thus, 

research on the customers behavior and feelings were necessary to 

review, as part of the marketing plan, if the current offering of the hotel 

was clear enough to guarantee and to communicate a safe environment, 

as well as the ranking of other basic, supporting and facilitating 

services. Also, continuous monitoring of competitors’ activity was 

necessary to understand what was the behavior of the open outlets.  

The actions designed after the diagnose were ranked in accordance 

with their impact and feasibility in terms of time and resources. Also 

they must be actionable by the current staff of the hotel and their 

managers and a vision of internal marketing was appreciated. After a 

process of refinement, seven teams presented their conclusions to 

Emperatriz general manager and the rest of professors. Four main ideas 

were chosen, and all the teams, irrespectively of authorship, were 

asked to develop them to the state of a minimum viable product, with 

estimations of impacts and costs. As the process continues, students 

are nowadays accompanying the hotel and their staff in the prudent 

reopening of facilities, almost one year after the closure.  

From a professor’s point of view, key learnings were 1.- When 

facing a real problem, a holistic view is needed. Therefore, the vision 

of subjects as silos collapses, 2- When educating new professionals, 

providing them with the resilience and resistance necessaries to deal 

with a problem is always mandatory, but now seems more relevant and 

3.-  collaborative work and contact with real practitioners in such an 
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Abstract— Despite minor theoretical contributions in slavery 

heritage tourism research that have commented on the demand-side 

perspective, visitor behaviour and engagement with slavery heritage 

attractions remains unexplored. Thus, there is a need for empirical 

studies and theoretical knowledge to understand visitor engagement 

with slavery heritage attractions, particularly U.K. slavery heritage 

museums.  The purpose of this paper is to critically evaluate the factors 

that influence visitor engagement with U.K. slavery heritage museums. 

This qualitative research utilizes a passive symbolic netnographic 

methodology. Seven U.K. slavery heritage museums will be used to 

collect data through unobtrusive internet-mediated observations of 

TripAdvisor reviews and online semi-structured interviews with 

managers and curators.  Preliminary findings indicate that social 

media, prior knowledge, multiple motivations, cultural capital, and the 

design and layout of exhibits influence visitor engagement with 

slavery heritage museums. This research contributes to an 

understanding of visitor engagement with U.K. slavery heritage 

museums. The findings of this paper will provide insights into the 

factors that influence visitor engagement with U.K. slavery heritage 

museums to managers, curators, and decision-makers responsible for 

designing and managing those attractions. Therefore, the results of this 

paper will enable museum professionals to better manage visitor 

engagement with slavery heritage museums.  

 

Keywords—Museums, Netnography, Slavery, Visitor 

Engagement.  
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Abstract— Developing sensitive strategies to detect the 

biomarkers is responsible for early detection of a genetic disorder 

and cancer-related biomarkers. Artificial enzymes based on 

nanomaterial (nanozymes), in contrast to natural enzymes, have 

recently attracted much more attention due to the superior 

advantages, such as high durability, simple preparation, tunable 

catalytic activities, and low-cost. The function of separating 

nanozymes, resulted in decreased local concentrations of i.e., 

nanozymes and their intermediate products such as O2, hydroxyl 

(●OH) and hydroperoxyl (●OOH) radicals, limiting overall 

effectiveness of the enzymatic mimic processes. One technique 

aimed at overcoming these limitations is to confine the nanozymes 

within a protective coating such as metal-organic frameworks 

(MOFs). Electrochemiluminescence-based methods, owing to the 

lack of a required external light source, and consequently, no 

scattering and excitation source fluctuations, resulted in to improve 

detection limit and sensitivity. Herein, a rational design of high 

catalytic activity of artificial enzyme mimics with enhancing the 

robustness of functional nanozymes has been introduced to detect 

PSA as a model target. Using a separation/enrichment tool of capture 

antibody (cAb1)-modified magnetic nanoparticles (MNPs/cAb1), 

signal amplifier luminol (LUM)-loaded graphitic carbon nitride 

nanosheets (C3N4 NS)-encapsulated NH2-MIL(53)-Fe (NMF) 

(C3N4@LUM/NMF)) to label signal antibody (Ab2) as a specific 

targeting and a supporting platform of a nanoporous gold electrode 

(NPGE) with high-efficiency electron acceleration, a cascade signal 

amplification strategy has been achieved. In addition, the nanoscale 

proximity effect of confined LUM within the C3N4@NMF 

nanozyme and synergistically enhanced catalytic activity causes 

significantly to promote the ECL of LUM owing to minimize the 

decomposition of highly active intermediates of ●OH-generating 

reaction of C3N4@NMF nanozymes from H2O2. Taking the 

advantages of multiple-amplification, the present strategy shows 

PSA detection in dynamic range of 0.1 pg mL-1-60 ng mL-1 with 

0.02 pg mL-1 limit of detection. This ECL-based nanozyme opens a 

new horizon for high sensitive targeted bioanalysis with functional 

nanomaterial design. 
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Transformer Assisted Convolutional Network for

Cell Instance Segmentation
Deepanshu Pandey*, Pradyumna Gupta*, Sumit Bhattacharya*, Aman Sinha, Rohit Agarwal

Abstract—Region proposal based methods like R-CNN and Faster
R-CNN models have proven to be extremely successful in object
detection and segmentation tasks. Recently, Transformers have also
gained popularity in the domain of Computer Vision, and are being
utilised to improve the performance of conventional models. In this
paper, we present a relatively new transformer based approach to en-
hance the performance of conventional convolutional feature extrac-
tors. We merge the convolutional feature maps with transformer-based
token embeddings by applying a projection operation similar to self-
attention in transformers. For this purpose, we use a Vision Trans-
former(ViT) based encoder along with the convolutional backbones,
and achieve a significant improvement in mIoU (mean Intersection
over Union) scores compared to vanilla convolutional backbones. We
create an ensemble of the vanilla and transformer-assisted variants of
DetectoRS and Cascade Mask R-CNN architectures, achieving an
mIoU of 0.9356 in the validation phase and 0.9382 in the test phase
of the SegPC-2021 Cell segmentation challenge, securing second and
third positions in the two phases respectively.

Keywords—Cell Instance Segmentation, Cascade Mask R-CNN,
DetectoRS, Transformer.

I. INTRODUCTION

Segmentation of cells in microscopic images is an important

task in the fields of biological research, clinical practice

and disease diagnosis. Robust plasma cell segmentation is

the first step[1] towards detection of cancerous cells in case

of Multiple Myeloma(MM), a form of blood cancer. Given

the voluminous data available, there is a growing need for

automated algorithms and tools for the analysis of these cells.

In addition to that, owing to varying intra-cellular and inter-

cellular dynamics and structural traits of cells, there is a

persistent need for more accurate and efficient segmentation

models.

Cell segmentation is challenging due to many factors like

unclear background, cell division, distorted cell shapes and

clustered cells. Convolutional Neural Networks(CNNs) have

been deployed, at large, for biomedical image segmentation

and have shown good results despite the fact that they fail to

capture relative spatial information of cells in a slide image.

An architecture that is still under-explored in the domain of

biomedical image segmentation is that of the Transformer[2].

An advantage of Transformer is that the spatial information

of features is preserved when compared with CNNs. For the

purpose of this paper, we adapt the implementation of Visual

Transformers as described by [3] in our experiments, which is

explained later.

To improve the performance of CNN models, we explore

a method of fusing ViT[4] with CNN backbones for instance

*

Fig. 1. Slide image and corresponding Ground Truth masks.

segmentation of plasma cells of patients diagnosed with MM.

This fusion strategy produce masks that are comparatively

more robust than the ones obtained using only CNNs.

II. DATESET

For our experiments, we used the SegPC-2021[5] dataset

which consists of microscopic images that were captured[6]

from bone marrow aspirate slides of patients diagnosed with

MM, and cell instance masks for each image corresponding

to the malignant cells present in the image. The slides for

capturing the images were stained with the help of Jenner-

Giemsa stain using the stain color normalization pipeline

described in [7]. The dataset comprises of images in two

shapes, 2040 × 1536 and 1920 × 2560, depending on the

hardware used to take these images. The overall dataset is

divided into three sets : training set (298 images), validation

set (200 images) and test set (277 images).

III. RELATED WORK

Pixel-level analysis of images has been greatly accelerated

by the recent advances in deep learning as the research

continues to move from coarser towards finer inference[8].

Segmentation of objects in images by pixel level classification

is one such application which has been extensively applied in

various biomedical and business problems. Segmenting cells

from microscope images using deep learning is being explored

by a lot of studies lately, including semantic segmentation

of cells[9], [10] which associates every pixel of an image

with a class label as compared to instance level segmenting

of cells[11], [12], [13] which treats different cells as distinct

instances. While our approach employs models specific to

instance segmentation tasks, there have been studies which

extend semantic segmentation models using various training

and post-processing strategies for instance separation includ-

ing, instance aware embeddings[14], [15], [16] and instance

separation techniques[17], [18], [19].

Region proposal based methods, namely the R-CNN family

of models[20], [21], [22], have been providing significant

accuracy gains on various localization tasks ever since their

release, as compared to other architectures. The addition of

mask prediction branch to the Feature Proposal Network(FPN)    Deepanshu Pandey is with the Indian Institute of Technology, India 
(e-mail: deepanshup003.17je003256@am.iitis).
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of Faster RCNN by [23] led to the Mask RCNN architecture

which has been used by various studies like [11] and [24] for

cell instance segmentation. Due to the success of the RCNN

models, most of the state of the art object detection and seg-

mentation approaches released later, including the ones used

in this paper, Cascade Mask RCNN[25] and DetectoRS[26],

were inspired from these RCNN models and share a similar

architecture. The architecture can be broadly divided into 3

components : Feature Pyramid Network(FPN, used as the

CNN backbone), Region Proposal Network(RPN) and Region

of Interest(RoI) heads.

Apart from the convolution based models, the

Transformers[2] have been influencing the landscape of

deep learning ever since their release. Originally released

for Natural Language Processing (NLP) tasks, recent studies

like [4], [27] and [28] have shown great results in various

vision related tasks also. Among these, the study by [3] on

Visual Transformer, where the authors use a transformer to

process the token-based representations obtained from the

feature maps of the CNN encoder and later project these

tokens to obtain the mask predictions, have greatly inspired

our methods, which is described later.

IV. METHODOLOGY

A. Cascade Mask RCNN

Originally introduced in [25], the cascade R-CNN architec-

ture is a multi-level extension of the R-CNN[20] model, which

uses the idea of region proposals for localisation of objects in

an image.

Cascade R-CNN uses a number of subsequent network

heads, which are generally sequential in nature, deriving

information and improving the results of the previous head.

Cascade Mask R-CNN adds an extra mask head to the

model to utilise it for instance segmentation tasks. The model

architecture can be divided into three parts - a backbone

feature extractor, an RPN and ROI Heads (or Box Heads). The

backbone network takes the input image and provides feature

maps which are used by the RPN to propose potential object

regions in the image. The outputs of the RPN along with the

feature maps are then fed to the ROI heads which crop the

feature maps using the RPN proposal boxes to obtain fine-

tuned object bounding boxes, object classes and segmentation

masks.

B. DetectoRS

The recently released DetectoRS model by [26] has shown

state of the art results on various datasets including the COCO

dataset[29], owing to the two architectural contributions : Re-

cursive Feature Pyramids and Switchable Atrous Convolutions.

Recursive Feature Pyramids apply the idea of thinking and

looking twice at the backbone level of the network by stacking

the FPN blocks horizontally multiple times. The inputs of the

intermediate blocks is based on the feedback received from the

outputs of previous blocks, before finally taking the outputs

of the final block and propagating them to other parts of the

network. Switchable Atrous Convolution makes use of a learn-

able switch (or gate) to switch between different atrous (or

dilation) rates which, thus, helps in dynamically changing the

receptive field of an otherwise standard convolution operation.

The authors finally apply these ideas to the Hybrid Task

Cascade[30] model to obtain DetectoRS.

C. Transformer Assisted Convolutions

Our proposed methodology revolves around the idea of en-

hancing the performance of convolutional feature extractors by

merging them with the token-based representations generated

by the transformer models. The idea, inspired from [3], is to

use both convolutional and transformer based networks (both

equal in depth) to first create convolutional and transformer-

based feature maps independently for a given image. The

corresponding feature maps at each level are then combined

using a projection layer similar to the one defined in [3].

Treating this as a self-attention mechanism, the projections of

these convolutional feature maps and the transformer tokens

act as query and key respectively, the product of which

determines how the information in the transformer tokens is to

be projected (which are to be treated as value). More formally,

we define-

Si := Ci + softmaxL((CiWq)(TiWk))Ti

where Ti ∈ RL×E is the ith transformer encoder state,

Ci ∈ RHW×E is the ith convolutional encoder output (or

the ith convolutional feature map) and Si ∈ RHW×E is the

ith final merged state. Here, L is the latent dimension for the

transformer defining the number of transformer tokens to be

used. E is the number of channels in the output feature maps,

hereby referred to as the embedding dimension. H and W are

the height and width of the feature map under consideration.

Wq ∈ RE×E and Wk ∈ RE×E are learnable weights used for

projection.

Unlike the Visual Transformer which uses only the final fea-

ture map for projection of transformer tokens to segmentation

maps, our approach tries to combine the convolutional features

maps at different depths with their corresponding transformer

tokens at the same depth. This is done with the idea that with

increasing depth, feature extractors learn increasingly more

complex patterns and it would be more meaningful to merge

a deeper convolutional feature map with a transformer token

at similar depth. Also, [3] uses convolutional features maps

to generate the initial transformer token and uses a recurrent

operation to generate subsequent tokens. However, we simply

use an independent ViT module to capture the pixel-wise

information in transformer tokens which is later merged with

its corresponding convolutional feature map in the projection

layer.

A generalised architecture for our proposed model back-

bone, the transformer-assisted feature extractor, is given in

Fig2.

D. Models and Architecture

The ViT, pretrained on ImageNet[31], was used to extract

transformer tokens from input images. The input images

were resized to match the input dimensions accepted by

ViT. This transformer model was merged with two types of
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Fig. 2. Transformer-assisted convolutional feature extractor

TABLE I
RESULTS OBTAINED USING VARIOUS MODELS ON THE TEST SET. HERE,
DRS REFERS TO DETECTORS , CMRCNN-X152 REFERS TO CASCADE

MASK RCNN 152 , EFFB5 REFERS TO EFFICIENTNET B5 AS BACKBONE

AND TRANS REFERS TO THE VARIANT OF THE CORRESPONDING MODEL

WITH EFFICIENTNET B5 AND TRANSFORMER AS BACKBONES.

Model mIoU Score

DRS 0.9219
CMRCNN-X152 0.9179

DRS with Effb5 0.8793
CMRCNN-X152 with Effb5 0.9038

DRS with Effb5 and Transformer 0.9273

CMRCNN-X152 with Effb5 and Transfomer 0.9281

instance segmentation models, namely Cascade Mask R-CNN

and DetectoRS, both of which were pretrained on COCO

Instance Segmentation dataset. The convolutional feature ex-

tractors (encoders) in these models were also replaced with

EfficientNet-b5 1 [33] backbones pretrained on ImageNet.

V. RESULTS

A. Experimental Setup

The models were trained on NVIDIA Tesla T4 and P100

GPUs provided by Google Colaboratory. We make our code

publicly 2 available.

The Cascade Mask RCNN model3 used in our experiments

comprises of an FPN based ResNeXt-152 32 × 8d [35]

backbone pretrained on Imagenet-5k. The experiments were

done with batch size of 1 due to computational constraints. The

initial learning rate was set to be 1e-3 with Cosine Annealing

Scheduler. Each of the models was trained for 20000 iterations

with 3000 warm-up iteration. Augmentations used for training

are random flip, rotation and random resize(chosen from a set

of predefined sizes).

For DetectoRS4, we used the original implementation as

described by [26] pretrained on the COCO dataset. Due to

computational constraints, the model was trained with a batch

1publically available in segmentation-models-pytorch [32] library as timm-
efficientnet-b5

2https://github.com/dsciitism/SegPC-2021
3Publicly available as
cascade mask rcnn X 152 32x8d FPN IN5k gn dconv in the detectron2

library[34]
4Publicly available as DetectoRS in the mmdetection library[36]

size of 1 using a step decay learning rate scheduler with

a base learning rate of 2.5e-4. The model was trained for

10000 iterations using SGD optimizer with random flip and

random resize (chosen from a set of predefined sizes) as image

augmentations.

The probability threshold for ROI heads in the models was

set to be 0.001. The encoder depth was kept 5 for all the

models. It is to be noted that using EfficientNet-b5 backbone
5 in the convolutional feature extractor gives 5 outputs with

channel dimensions {3, 48, 40, 64, 176, 512}, whereas the

projection layer defined in section 4.1 requires the channel

dimension to be consistent for all the encoder outputs and

equal to the embedding dimension defined for the transformer.

An intermediate convolution operation is therefore applied on

each of the outputs of the convolutional feature extractor in

order to make the channels equal to the required embedding

dimension.

B. Model Performance

The models were evaluated on the test set with mIoU(mean

Intersection over Union) as the metric, and their performance

has been tabulated in Table I.We report the scores of the

normal and transformer assisted variants of DetectoRS and

Cascade Mask RCNN with EfficientNet-b5 backbone, along

with the scores of the default backbones. As has been ex-

plained earlier, due to the computational constraints, we are

not able to report the scores of the transformer assisted variants

of the default convolutional backbones of DetectoRS and

Cascade Mask RCNN. However, we strongly believe that the

transformer assisted default backbones of these models would

have given superior performance. The difference between the

scores of the normal and transformer assisted version of the

EfficienNet-b5 backbone is an evidence to support our claim.

Furthermore, the scores of the transformer assisted version

of the much lighter EfficientNet-b5 backbone is already an

improvement over the original architectures.

VI. CONCLUSION

Our results show that the transformer-assisted convolutional

backbones outperform the vanilla convolutional backbones

and result in finer segmentation maps. Also, the approach

is not limited to any individual transformer model, but can

be generalised to any transformer based encoder, by treating

the projection layer as a self attention operation between the

convolutional feature maps and the transformer tokens. This

approach of transformer assisted convolutional backbones can

also be used for generating improved feature maps for other

computer vision tasks like classification, segmentation, image

captioning etc.

5Despite the superior performance of default convolutional backbone over
EfficientNet-b5 in both CMRCNN and DRS, it was not possible for us to
train these along with our proposed transformer model due to their large size
and limited computational resources available to us. Therefore, we trained our
transformer-assisted models with much lighter EfficientNet-b5 as backbone
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Abstract— The Ministry of Health and Family Welfare 

(MohFW)said that a total of 38 samples have been found to be 

positive with the new COVID-19 UK variant genome across India. 

The variant is unusually highly mutated. The most likely explanation 

is the variant has emerged in a patient with a weakened immune 

system that was unable to beat the virus. Instead their body became 

a breeding ground for the virus to mutate. The Drugs Controller 

General of India (DCGI)approved the Oxford vaccine Covishield, 

manufactured by the Serum Institute of India, and Covaxin of Bharat 

Biotech for restricted emergency use in the country, paving the way 

for a massive inoculation drive. 

Out of 38 samples, four travellers/samples, who had returned 

from the UK to Ahmedabad have the mutant strain of the virus.All 

four of the patients are currently admitted in the SVP Hospital in 

Ahmedabad. Government should taken strict steps and isolate them 

who had recently come form UK. New strain of virus can be more 

dangerous to human population. 

The total number of active cases in the Gujarat state is reported at 

9,663 and so far 4,309 people have lost their lives due to the deadly 

virus. Total recoveries in the state stood at 2.31 lakh. 

 

Keywords— coronavirus, strain, india, Ahmedabad. 
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   Abstract— 

Introduction: 

The most common endocrine tumor is thyroid cancer. Follicular 

Thyroid Carcinoma (FTC) accounts for 5%–10% of all thyroid 

cancers. Patients with FTC frequently present with more advanced 

stage diseases and a higher occurrence of distant metastases because 

of the propensity of vascular invasion. FTC are mainly treated with 

surgery while radioactive iodine therapy is the main adjuvant therapy 

as per ATA guidelines. In many developing countries surgical 

facilities and radioactive iodine are in short supply therefore 

understanding the trends of follicular  thyroid cancer may help 

developing  countries to plan and use resources more effectively. 

 

Methodology: 
It was a retrospective observational study of FTC patients of age 18 

years and above  conducted at  Aga Khan University Hospital, 

Karachi from 1st January 2010 to 31st December 2019. 

 

Results:  

There were total of 404 patients of thyroid carcinoma out of which 

forty (10.1%)  were FTC. 50% of the patients were in the age group 

of 41-60 years and female to male ratio was 1.5 : 1. Twenty four 

patients (60%) presented with  complain of neck swelling followed 

by metastasis  (20%)  and compressive symptoms (20%). The most 

common site of metastasis was bone (87.5%) followed by lung 

(12.5%). The pre-operative thyroglobulin level was done in six out of 

eight metastatic patients (75%) in which it was elevated. This 

emphasizes the importance of checking thyroglobulin level in 

unusual presentation (bone pain , fractures) of patient having neck 

swelling also to help in establishing the primary source of tumor. 

There was no complete documentation of ultrasound features of the 

thyroid gland in all the patients which is an important investigation 

done in the initial evaluation of thyroid nodule. On FNAC 50% (20 

patients) had Bethesda category III-IV nodules while 10% ( 4 patients 

) had  Bethesda category II. In sixteen patients FNAC was not done 

as they presented with compressive symptoms or metastasis. Fifty 

percent had total thyroidectomy and 50%  had subtotal followed by 

completion thyroidectomy plus ten patients had lymph node 

dissection out of which seven had histopathological lymph node 

involvement. On histopathology twenty three patients  (57.5%) had 

minimally invasive while seventeen (42.5%)  had widely invasive 

follicular thyroid carcinoma. Capsular invasion was present in thirty 

three patients (82.5%), one patient had no capsular invasion but there 

was vascular invasion and 6 patients histopathology had no record of 

capsular invasion. Whereas lympho-vascular invasion was present in 

twenty six patients (65%). In our study 65 % of the patients had  

clinical stage 1 disease while 25% had stage 2 and 10% had clinical 

stage 4. Seventeen patients (42.5%) had received RAI 30-100 mCi 

while ten patients (25%)  received more than 100 mCi. 

Conclusion: 

FTC demographic and clinicopathological presentation are same in 

Pakistan as compared to other countries. Surgery followed by RAI 

are the main stay of treatment. Thus understanding the trend of FTC 
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and proper planning and  utilization  of  the resources will help the 

developing countries in effectively treating the FTC. 
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Abstract— Within Alder Hey Children’s Hospital’s Oral and 

Maxillofacial department, we notice a high volume of referrals from 

different health care professionals requesting a surgical intervention 

for both upper and lip ties. 

Lip and tongue ties are congenital abnormalities in the upper and 

lingual frenula. Depending on the length and thickness of the 

frenula, patients or parents may report issues related to feeding, 

speech, maintenance of oral hygiene, trauma/ulceration to the soft 

tissues and cosmetic concerns. Surgical intervention for lip and 

tongue ties has always been a controversial subject. 

As there are no set criteria and guidelines in the literature, we 

carried out a service evaluation to look at the appropriateness and 

outcome of frenectomy referrals. 

 

Aims: 

 

• Determine the outcome of referrals for lip and/or tongue tie in a 

regional Paediatric OMFS Unit including treatment, review or no 

treatment (discharge). 

• Determine whether referrals for lip and/or tongue tie are 

appropriate considering current evidence base and the rate of 

decision to treat. 

 

Methodology: 

 

• Retrospective review of 9 months of Paediatric OMFS referrals 

for lip and/or tongue tie. 

• Record source and primary reason for referral and outcome of 

consultation. 

• Recording of patient gender, age at time of referral and type of 

frenulum tie (lip and/or tongue). 

• Recording of the use of local (LA) or general (GA) anaesthesia 

for any subsequent surgical procedure. 

 

Results: 

Over a period of 9 months, we received 95 frenectomy referrals, 

48% of the referrals  were for lingual frenectomies and 50% for 

labial frenectomies.  Surgical Intervention was justified and carried 

out only on 20 patients. 

 

Conclusion: 

Lingual frenectomies were performed in presence of true 

functional restriction and trauma and ulceration affecting the soft 

tissue.  labial Frenectomies were mainly treated for orthodontic 

purposes (Diastema). 

 

Keywords— frenectomy, lip tie, tongue tie, diastema. 
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Abstract— Aim: 

Thyroid surgery for both benign and malignant disease has 

traditionally included the insertion of surgical drains. The rationale 

for this is to reduce dead space and allow fluid decompression from 

the surgical area. 

 

The British Association of Day Surgery added thyroid surgery as 

appropriate for Day Case surgery in 2001. (1)    GIRFT (Get It Right 

the first Time): 2019 national report that 16/216 ENT Departments 

across UK have at least 10% of Thyroid surgery workload 

performed as selected Day Case procedures.(2)   Evolvement of 

practice and progression towards minimally invasive surgery has 

seen omittance of drains with most patients being discharged within 

23 hours.(3 )  It is unclear in the literature however of the existing 

predictive factors of non-significant drain outputs in these patients.  

 

This quality improvement project examines the practice at one 

Tertiary Referral Unit with routine use of surgical drains for all 

thyroid surgery for both benign and malignant disease.  

 

Method: 

This Retrospective study included 100 adult patients undergoing 

elective hemithyroidectomy (n=76) and completion 

thyroidectomy(n=24) for both benign and malignant disease over a 

15-month period (Oct 2018 – Dec 2019) at a tertiary referral unit.  

 

The data collected included patient, treatment, and disease 

factors. Patient factors included age, sex, existing medical/surgical 

co-morbidities, and indication for surgery. Treatment factors 

included, radiological dimensions of thyroid index nodule, surgical 

procedure performed, postoperative complications, daily drain 

outputs and length of hospital stay. Disease factors such as 

histological diagnosis, specimen index nodule dimensions and 

specimen weight were recorded. 

 

Data analysis incorporated mean, standard deviation, and 

multivariate analysis. 

 

 

Results: 

None of the 100 patients had postoperative haemorrhage, 

recurrent laryngeal nerve injury or hypocalcemia. The average drain 

output for hemithyroidectomy procedures was 27ml/day (0-55ml) 

whilst for completion thyroidectomy, this was 22ml/day (0-45ml).  

 

In hemithyroidectomies, index nodules ≥3cm, BMI ≥25 and 

benign disease were all associated with a higher-than-average drain 

output (i.e >27ml). The multivariate analysis of all these factors and 

drain outputs were statistically significant (p value 0.05, 0.03 and 

0.04 respectively). Although non-consultant grade surgeons 

(Fellow, Specialist registrar) had a slightly higher than average drain 

output, these findings weren’t statistically significant and therefore 

not a cause for concern.  

 

 
A. Ali is with the St Georges Hospital NHS Trust, United Kingdom (e-

mail: asha.isse@doctors.org.uk). 

For completion thyroidectomies, factors associated with a higher-

than-average drain output (>27ml/day) were BMI ≥25, non-

consultant operating surgeon and benign disease process. The 

multivariate analysis of these factors and drain-outputs were not 

statistically significant. Probably owing to low case number (n=24) 

 

Average period of admission for patients undergoing 

hemithyroidectomy and completion thyroidectomy was two days. 

Delayed discharges occurred in three patients, prolonging the 

admission by one additional day. Reasons included awaiting a GI 

contrast study to rule out oesophageal perforation in a difficult 

dissection and delay in postoperative bone profile blood sampling.  

 

 

Conclusion: 

In a selective patient population undergoing hemithyroidectomy 

and completion thyroidectomy procedures, we propose the omission 

of surgical drain insertion. This will reduce the length of hospital 

stay and associated risks and costs, improve patient experience, and 

make ENT departments resilient to pressures of bed availability.  

 

The Unit has recently proposed a change in practice for a period 

of three to six months and a 23-hour multidisciplinary thyroid 

pathway initiated for patients predicted to have less than significant 

drain output. The project has been approved by both the Local 

Clinical Care Group and Trust New Novel Procedure Committee. 

Further data collection and analysis is underway. 

 

Keywords— thyriod surgery, thyroid cancer, surgical drains, 
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Abstract— Children with Autism Spectrum Disorders (ASD) 

are subject to having poorer oral hygiene due to the unfortunate 

barriers that exist in their access to oral health care. Treating caries 

and gum disease poses greater difficulties in this cohort of patients 

and therefore prevention here is most invaluable. Changes 

implemented will be assessed for outcome via a questionnaire to the 

patient’s parent/carer. The aim of this project is to assess the oral 

hygiene and dental care habits in children with ASD in order to 

suggest recommendations to improve this moving forward. 

 

Keywords— paediatric,dentistry,special care,oral 

hygiene,prevention. 
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Abstract— Clustered regularly interspaced short palindromic 

repeat (CRISPR/Cas) proteins can be designed to bind specified 

DNA and RNA sequences and hold great promise for the accurate 

detection of nucleic acids for diagnostics. Commercially available 

reagents were integrated into a CRISPR/Cas9-based lateral flow 

assay that can detect severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) sequences with single-base specificity. This approach 

requires minimal equipment and represents a simplified platform for 

field-based deployment. A rapid, multiplex fluorescence 

CRISPR/Cas9 nuclease cleavage assay capable of detecting and 

differentiating SARS-CoV-2, influenza A and B, and respiratory 

syncytial virus in a single reaction was also developed. These 

findings provide proof-of-principle for CRISPR/Cas9 point-of-care 

diagnosis that can detect specific SARS-CoV-2 strain(s).  Further, 

Cas9 cleavage allows for a scalable fluorescent platform for 

identifying respiratory viral pathogens with overlapping 

symptomology.  Collectively, this approach is a facile platform for 

diagnostics with broad application to user defined sequence 

interrogation and detection. 

 

Keywords— CRISPR/Cas9; SARS-Co-V2; lateral flow assay 
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Abstract— Background: Continuing Personal Development 

(CPD) enables professionals to keep up to date with the professional 

requirements, broadening their knowledge and expertise. However, 

much of the research explores the registered professionals’ 

experiences and the factors that influence their choice of engaging, 

despite the unregistered staff providing the majority of the direct 

patient care. Aim: To explore the Nursing/Midwifery Assistants’ 

(NAs) perception of the concept of CPD, as well as explore the 

factors that influence the NAs to engage (or not) with CPD 

experiences. Methodology: This pilot study used a qualitative 

approach through a case study, where a semi-structured interview 

was applied to three NAs to explore the factors that influence the 

decision-making of process of CPD engagement. Thematic analysis 

was used to analyse their answers and interpret patterns and 

associations. Findings: All the participants agreed that CPD is 

important and relevant to their practice and personal lives. Five main 

categories were identified: NAs’ scope of practice, the impact of 

CPD; decision-making process; challenges; changes required. 

Although similar findings to the registered nurses were identified, 

the lack of CPD regulation for NAs and the rapid evolution of their 

role make the CPD engagement more problematic. Conclusion: 

Engagement with CPD is influenced by a wide range of professional 

(organisational and national) and personal factors. NAs perceive 

lack of management support at different stages of the CPD activities 

as a main influence. Organisations should be more flexible in the 

recruitment, offer of CPD choices, content, delivery, and contractual 

arrangements of NAs, which may increase engagement. 

 

Keywords— nursing assistants, engagement, factors, pilot, 

continuing professional development (CPD). 
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Abstract: Recently, pulse cooking water (a.k.a. Aquafaba) is used as an important and cost-

effective alternative to eggs in gluten-free, vegan cooking and baking applications. The 

aquafaba (AQ) is primarily due to its excellent ability to stabilize foams and emulsions in foods. 

However, the functional ingredients of this excellent AQ are usually discarded with the 

compound release. This study developed a high-functional food material AQ using functional 

soybean AQ that has not been studied in Korea. A zero-waste and cost-effective hybrid process 

were used to produce oil emulsifiers from Korean soybeans. The treatment technique was 

implemented using a small number of efficient steps. Aquafaba from Backtae had the best 

emulsion properties (90%) and has the potential to produce more stable food oil emulsions. 

Therefore, this study is expected to be utilized in the development of the first gluten-free, vegan 

product for vegetarians and consumers with animal protein allergies, utilizing wastewater from 

cooked soybeans as a source of plant protein that can replace animal protein. 

 

*Corresponding author. martin.reaney@usask.ca (M.J.T. Reaney) 
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Abstract: Flaxseed (Linum usitatissimum L.), is gaining popularity in the food industry as a 

superfood due to its health-promoting properties. Linusorbs (LOs, a.k.a. Cyclolinopeptide) are 

bioactive compounds present in flaxseed exhibiting potential health effects. The study focused 

on the effects of processing and storage on the stability of flaxseed-derived LOs added to 

various bakery products. The flaxseed meal fortified gluten-free (GF) bakery bread was 

prepared and the changes of LOs during the bread-making process (meal, fortified flour, dough, 

and bread) and storage (0, 1, 2, and 4 weeks) at different temperatures (−18 °C, 4 °C, and 

22−23 °C) were analyzed by high-performance liquid chromatography-diode array detection. 

The total oxidative LOs and LO1OB2 were almost kept stable in flaxseed meals at storage 

temperatures of 22−23 °C, −18 °C and 4 °C for up to four weeks. Processing steps during GF-

bread production resulted in the oxidation of LOs. Interestingly, no LOs were detected in the 

dough sample, however, LOs appeared when the dough was stored at −18 °C for one week, 

suggesting that freezing destroyed the sticky structure of the dough and resulted in the release 

of LOs. The final product, flaxseed meal fortified bread, could be stored for up to four weeks 

at −18 °C and 4 °C, and for one week at 22−23 °C. All these results suggested that LOs may 

change during processing and storage and that flaxseed flour-fortified bread should be stored 

at low temperatures to preserve effective LOs components. 

 

*Corresponding author. martin.reaney@usask.ca (M.J.T. Reaney) 
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Abstract— Troxerutin, a trihydroxyethylated derived of rutin, is 

a flavonoid existing in tea, coffee, cereal grains, various fruits and 

vegetables have been conveyed to display radioprotective, 

antithrombotic, nephron-protective and hepato-protective 

possessions. Troxerutin, has been well-proved to utilize 

hepatoprotective assets. Troxerutin could upturn the resistance of 

hippocampal neurons alongside apoptosis by lessening the action of 

AChE and oxidative stress. Consequently, troxerutin may have 

advantageous properties in the administration of Alzheimer's disease 

and cancer. Troxerutin has been testified to have several welfares 

and medicinal stuffs. It could shelter the mouse kidney against d-

gal-induced damage by refining renal utility, decreasing 

histopathologic changes, dropping ROS construction, reintroducing 

the activities of antioxidant enzymes and reducing DNA oxidative 

destruction. The DNA cleavage study clarifies that troxerutin 

showed DNA protection against hydroxyl radical persuaded DNA 

mutilation. Troxerutin uses anti-cancer effect in HuH-7 

hepatocarcinoma cells conceivably through synchronized regulation 

of the molecular signalling pathways, Nrf2 and NF-κB. DNA 

binding at slight channel by troxerutin may have donated to feature 

breaks leading to improved radiation brought cell death. 

Furthermore, the mechanism principal the observed variance in the 

antioxidant activities of troxerutin and its esters was qualified to 

equally their free radical scavenging capabilities and dissemination 

on the cell membrane outward. 

 

Keywords— troxerutin, DNA, oxidative stress, antioxidant, free 

radical. 
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Abstract— Background: There is a broad and established 

evidence base revealing the negative short-term and long-term 

effects of air pollution, which is a significant public health problem 

in Hong Kong. However, little is known about the sensory 

perceptions, risk perception and symptoms of air pollution, as 

experienced by secondary school students in this area. Our study 

aims to explore and compare these subjective experiences between 

different groups of children to identify which are more affected. 

These findings can lead to further research, education and attention 

to those most influenced.  

 

Method: This was a cross-sectional exploratory study using a pre-

validated air quality perception scale (AQP) to obtain quantitative 

results. 379 students from years 7 to 11 were included in this study. 

The three schools were in separate locations with varying air 

pollution levels. The data was analysed using SPSS 22.0 to perform 

descriptive statistics and univariate analysis to compare AQP scores 

and sub scores between the different form groups, schools and 

genders. Logistic regression was also carried out to identify which 

variables had most effect on health perceptions. 

 

Results: 100% of the students reported experiencing at least one 

item from the scale due to air pollution. The most reported 

symptoms, sensory perceptions and risk perceptions were noticing 

the sky was cloudy (96% of students), worrying about their health 

(87%), noticing they’ve been sneezing (81%) and smelling 

unpleasant odours outdoors (79%). The students attending the 

school in the most polluted area produced higher overall perception 

scores (meaning more subjective negative effects) and the school in 

the least polluted area produced the lowest (X2=11.896, p=0.003). 

The children in the most polluted area were also more likely to 

experience health symptoms. Females also reported higher anxiety 

than males (p=0.018), but there was no difference between the 

genders for the other sub-scores of sensorial perception, protective 

measures and symptoms.  

 

Conclusion: Students in Hong Kong seem able to perceive the 

adverse effects of air pollution, whilst their perception scores are 

increased in areas of higher pollution. These findings, in 

combination with findings from similar studies, could be used to 

provide foundation for future research and interventions. 

 

Keywords— Air pollution, AQP, Children, Hong Kong, 

Perception. 
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    Abstract— Transient ischaemic attacks (TIAs) are warning signs 

for future strokes. TIA patients are at increased risk of stroke and 

cardio-vascular events after a first episode. A majority of studies on 

TIA focused on the occurrence of these ancillary events after a TIA. 

Long-term mortality after TIA received only limited attention. We 

undertook this study to determine the long-term hazards of all-cause 

mortality following a first episode of a TIA using anonymised 

electronic health records (EHRs). We used a retrospective case-

control study using electronic primary health care records from The 

Health Improvement Network (THIN) database. Patients born prior 

to or in year 1960, resident in England, with a first diagnosis of TIA 

between January 1986 and January 2017 were matched to three 

controls on age, sex and general medical practice. The primary 

outcome was all-cause mortality.  The hazards of all-cause mortality 

were estimated using a time-varying Weibull-Cox survival model 

which included both scale and shape effects and a random frailty 

effect of GP practice. 20,633 cases and 58,634 controls were 

included.  Cases aged 39 to 60 years at the first TIA event had the 

highest hazard ratio (HR) of mortality compared to matched controls 

(HR = 3.04, 95% CI (2.91 - 3.18)). The HRs for cases aged 61-70 

years, 71-76 years and 77+ years were 1.98 (1.55 - 2.30), 1.79 (1.20 - 

2.07) and 1.52 (1.15 - 1.97) compared to matched controls. Aspirin 

provided long-term survival benefits to cases. Cases aged 39-60 years 

on aspirin had HR of 0.93 (0.84 - 1.00), 0.90 (0.82 - 0.98) and 0.88 

(0.80 - 0.96) at 5 years, 10 years and 15 years, respectively, 

compared to cases in the same age group who were not on 

antiplatelets. Similar beneficial effects of aspirin were observed in 

other age groups. There were no significant survival benefits with 

other antiplatelet options. No survival benefits of antiplatelet drugs 

were observed in controls.  

Our study highlights the excess long-term risk of death of TIA 

patients and cautions that TIA should not be treated as a benign 

condition.  The study further recommends aspirin as the better option 

for secondary prevention for TIA patients compared to clopidogrel 

recommended by NICE guidelines. Management of risk factors and 

treatment strategies should be important challenges to reduce the 

burden of disease. 

 

Keywords— dual antiplatelet therapy (DAPT), General Practice, 
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Abstract— Although Hormone Replacement Therapy (HRT) is an 

effective treatment in ameliorating menopausal symptoms, it has 

mixed effects on different health outcomes, increasing, for instance, 

the risk of breast cancer. Because of this, many symptomatic women 

are left untreated. Untreated menopausal symptoms may result in other 

health issues which eventually put an extra burden and costs to the 

health care system. All-cause mortality analysis may explain the net 

benefits and risks of the HRT therapy, however, it received far less 

attention in HRT studies. This study investigated the impact of HRT 

on all-cause mortality using electronically recorded primary care data 

from The Health Improvement Network (THIN) that broadly 

represents the female population in the United Kingdom (UK). The 

study entry date for this study was the record of the first HRT 

prescription from 1984, and patients were followed up until death, or 

transfer to another GP practice or study end date which was January 

2017.  112,354 HRT users (cases) were matched with 245,320 non-

users by age at HRT initiation and general practice (GP). The hazards 

of all-cause mortality associated with HRT were estimated by a 

parametric Weibull-Cox model adjusting for a wide range of important 

medical, lifestyle, and socio-demographic factors. Multilevel multiple 

imputation technique was used to deal with missing data. This study 

found that during 32 years of follow-up, combined HRT reduced the 

hazard ratio (HR) of all-cause mortality  by 9% (HR: 0.91; 95% 

Confidence Interval, 0.88-0.94) in women of age between 46 to 65 at 

first treatment compared to the non-users of the same age. Age-specific 

mortality analyses found that combined HRT decreased mortality by 

13% (HR: 0.87; 95% CI, 0.82-0.92), 12% (HR: 0.88; 95% CI, 0.82-

0.93), and 8% (HR: 0.92; 95% CI, 0.85-0.98), in 51 to 55, 56 to 60, 

and 61 to 65 age group at first treatment, respectively. There was no 

association between oestrogen-only HRT and women’s all-cause 

mortality. The findings from this study may help to inform the choices 

of women at menopause, and to further educate the clinicians and 

resource planners. 

 

Keywords— Hormone replacement therapy, multiple imputation, 

primary care data, The Health Improvement Network (THIN). 
 
 

 

 
 

 

 
 

 

 
 

 
 

 
 
 

N.A., E.K & I.B.  are with the School of Computing Sciences, University 

of East Anglia, Norwich Research Park, Norwich, UK (e-mail:  
n.akter@uea.ac.uk,  e.kulinskaya@uea.ac.uk   and   

i.bakbergenuly@uea.ac.uk ).  

N.S. is  with Norwich Medical School, University of East Anglia, Norwich 
Research Park, Norwich, UK (e-mail: n.steel@uea.ac.uk). 

 
 

 

 

 
 

Nurunnahar Akter, Elena Kulinskaya, Nicholas Steel, Ilyas Bakbergenuly 

  HRT and Its Impact on the All-cause Mortality of  

  UK Women: A Matched Cohort Study 1984-2017 

 

144



Conference Proceedings, London United Kingdom November 18-19, 2021

 

 

  

Abstract— Objective: Mediation analysis identifies causal 

pathways by testing the relationships between the NCR, the OS, and 

an intermediate variable that mediates the relationship between the 

Nimotuzumab-cisplatin-radiation (NCR) and OS. Introduction: In 

randomized controlled trials, the primary interest is in the 

mechanisms by which an intervention exerts its effects on the 

outcomes. Clinicians are often interested in how the intervention 

works (or why it does not work) through hypothesized causal 

mechanisms. In this work, we highlight the value of understanding 

causal mechanisms in randomized trial by applying causal mediation 

analysis in a randomized trial in oncology. Methods: Data was 

obtained from a phase III randomized trial (Subgroup of 

HPVNOCP). NCR is reported to significantly improve the OS of 

patients locally advanced head and neck cancer patients undergoing 

definitive chemoradiation. Here, based on trial data, the mediating 

effect of NCR on patient overall survival was systematically 

quantified through progression-free survival(PFS), disease free 

survival (DFS), Loco-regional failure (LRF), and the disease control 

rate (DCR), Overall response rate (ORR). Effects of potential 

mediators on the HR for OS with NCR versus cisplatin-radiation 

(CR) were analyzed by Cox regression models. Statistical analyses 

were performed using R software Version 3.6.3 (The R Foundation 

for Statistical Computing)  Results: Effects of potential mediator 

PFS was an association between NCR treatment and OS, with an 

indirect-effect (IE) 0.76(0.62 – 0.95), which mediated 60.69% of the 

treatment effect. Taking into account baseline confounders, the 

overall adjusted hazard ratio of death was 0.64 (95% CI: 0.43 – 0.96; 

P=0.03). The DFS was also a significant mediator and had an IE 0.77 

(95% CI; 0.62-0.93), 58% mediated). Smaller mediation effects 

(maximum 27%) were observed for LRF with IE 0.88(0.74 – 1.06). 

Both DCR and ORR mediated 10% and 15%, respectively, of the 

effect of NCR vs. CR on the OS with IE 0.65 (95% CI; 0.81 – 1.08) 

and 0.94(95% CI; 0.79 – 1.04). Conclusion: Our findings suggest 

that PFS and DFS were the most important mediators of the OS with 

nimotuzumab to weekly cisplatin-radiation in HPVNOCP. 

 

Keywords— mediation analysis, cancer data, survival, NCR, 
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Abstract— BACKGROUND: Human bite wounds may result in 

infections such as cellulitis, osteomyelitis, or septic arthritis. Current 

data suggest an infection rate from human bite wounds of the order 

of 10% to 50%, depending on the wound type and location. 

Overall, the risk of transmission of blood-borne viruses by human 

bites is likely to be low. However, a significant risk of transmission 

must be considered following a human bite from a high-risk 

individual where a breach of the skin occurs and particularly if there 

is blood in the saliva. 

AIM: 

To improve protection against transmission of blood-borne 

viruses in Human bites and Adhere to guidelines 

METHODS: 

A retrospective study of Plastics trauma patients presenting with 

human bites. The data was obtained from the patient's case notes and 

the welsh clinical portal. 

RESULTS:  

We examined the use of Human Bite guidelines in plastic trauma 

patients for protection against blood-borne viruses presented in the 

month of August and September 2020. 50% of the patients had blood 

for assessing Hepatitis B status and 0% of the patients had blood for 

assessing Hepatitis C and HIV antigen-antibody status. None of the 

patients had the human bites proforma for protection against blood-

borne viruses filled and attached in case notes or instructions 

provided on e-discharge letters to GPs for further testing, 

immunization, and Post-exposure prophylaxis. The human bites 

proforma was updated as per public health wales and nice guidelines 

and printed copies were placed in the patient assessment bay. Emails 

were sent out with proformas, instructions, and guidelines to all the 

nursing staff and doctors in our unit and emphasized its importance. 

Following prospective re-evaluation between the month of Feb and 

March 2021, we achieved 100 % results with all patients presenting 

with human bites being tested for HepB/C and HIV status, booster 

vaccination for hep B, and PEP for HIV given if needed. All the 

patients had human bites proformas filled, attached in notes and 

instructions provided on electronic discharge letter to GPs for further 

recommendations and actions. 

CONCLUSION:  

Although human bite cases don’t contribute to a major volume of 

patients presenting in the plastics trauma on call, there is a 

theoretical risk of BBV transmission through human bites, this risk 

increases if blood is present during the biting incident. There is 

significant room for improvement and adherence to local hospital 

policy and public health wales guidelines for transmission of BBV 

and protection against it in human bites. 

 

Keywords— Blood borne viruse,human bites,infected 
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Abstract— The study analyzed and compared students’ 

participation in sports management practices among the three 

categories of tertiary institutions in Kogi state Nigeria. One (1) 

research question and one (1) null hypothesis were formulated to 

guide the study. The population of the study consisted of all the 

athletes’ students’, director of Sports, deputy director of sports, 

coaches, sports secretary, of about 880 respondents from the tertiary 

institutions in Kogi state. Thereafter, stratified random sampling 

techniques were used to select one hundred and seventy respondents 

for the study. The main instrument was a structured and validated 

questionnaire by the three experts from the department of Human 

Kinetics and Health Education Kogi State University, Anyigba. A 

reliability co-efficient of .078 was obtained through testing of 20 

respondents who were not part of the work. The questionnaire was 

administered by the researcher and research assistants. The data 

collected were analyzed using one way analysis of variance 

(ANOVA) and post-hoc to test the level of significance (LSD) at 

0.05. The finding of this study revealed that students’ participation 

in sports management practice were better managed in the Kogi state 

University, Anyigba compared to the other tertiary institutions in 

Kogi state, Nigeria. The finding further revealed that students’ 

participation in sports management practices in Kogi State 

Polytechnic was significant compared with college of education 

Ankpa. The researcher recommended that since Kogi state 

university involved their students’ in participation in sports 

management practices it is therefore recommended that other 

tertiary institutions such as Polytechnic and College of Education 

should emulate University in their way of involving students in 

Active participation in sports management practices, it was further 

recommended that students participation in sports management 

practices should be encouraged by involving them in  Decision 

making process in the day to day affairs of sport management 

practices as such will promote better understanding and 

development of sports in the institutions.     

 

Keywords— Students, Sports, Participation, Practices, 
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