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POLYMER FIBER ARTIFICIAL MUSCLES AND RECENT 
DEVELOPMENTS 

Fatma GÖKTEPE 

Tekirdağ Namık Kemal University, Çorlu Engineering Faculty, Textile Engineering 
Department, TÜRKİYE 

 

 

Artificial muscle is a generic term used for fibrous materials that can reversibly contract, 
expand, or rotate within one component due to an external stimulus, such as voltage, current, 
pressure or temperature. Artificial muscles are needed for diverse applications, ranging from 
humanoid robots, prosthetic limbs, and exoskeletons to comfort-adjusting clothing for a long 
time, and therefore there have been enormous efforts by researchers to develop such a 
material. There are different approaches and materials used for artificial muscles such as 
electro-thermally driven shape-memory metal wires, thermally powered shape-memory 
polymers, high-performance hybrid CNT muscles and so on, but mainly performance, 
scalability, and cost problems have restricted their deployment. In this work, a completely new 
type of artificial muscle based on ordinary fibers such as nylon used for fishing line and sewing 
thread is described which is a breakthrough leading to significant change in directions of the 
studies in this field [1]. These new artificial muscles can be engineered to obtain high level of 
actuation or load capacity depending on priority by converting ordinary polymer fibers into 
powerful muscles as twisted and coiled or mandrel type actuators. These muscles can also be 
designed to contract or expand by external stimulus and they can provide reversible 
contraction which is higher than that of mammalian skeletal muscle (20%) and lift loads 100 
times heavier than a similar length/weight of natural muscle. Also, they can be woven or knitted 
into textiles leading further applications such as smart morphing or actuation textiles [2].  

 

Keywords: Polymeric artificial muscles, tensile actuation, torsional actuation. 

 

[1] Haines C.S., Lima M.D., Li N., Spinks G.M., Foroughi J., Madden J., Kim S.H., Fang S., de 
Andrade M.J., Göktepe F., Göktepe Ö., Mirvakili S.M., Naficy S., Lepro X., Oh J., Kozlov 
M., Kim S.J., Xiuru X., Swedlowe B., Wallace G.G., Baughman R.H., “Artificial Muscles 
From Fishing Line and Sewing Thread”, Science, 21 Feb. 2014, 868-872. 

[2] Ö. Göktepe, F. Göktepe, N. Li, S. Fang, L.M. Dimas, C.S. Haines, R.H. Baughman, 
Actuating Textiles Containing Polymer Fiber Muscles, WO2017165435A2, 2017. 
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ADVANCED MACHINERY FOR GARMENT FINAL PRESSING  

Ineta Nemeša1, Marija Pešić1, Nadiia Bukhonka1, Inese Ziemele2, Valentina Bozoki1   

1 Technical faculty "Mihajlo Pupin", University of Novi Sad, SERBIA  

2 Riga Technical University, LATVIA 

 

The garment finishing covers operations required to complete a garment: final pressing, folding 
and packing. The final pressing is done to increase quality and visual appearance of ready 
goods at garment factories, industrial laundries and dry-cleaners. Unwanted creases are 
removed by different style and productivity steam finishers and finishing tunnels. Flat single or 
double leg presses and contoured topping presses are used to get final look and needed 
creases on trousers. Wide variety of molding machinery is available to create 3D shapes in 
separate parts of ready garments. Four trends are actual in further development of finishing 
equipment: increased application, automation, digitalization and energy saving. Automation 
makes the finishing machinery highly programmable and reduces the need for manual labor. 
The machines can be connected to customer ERP networks to monitor and control work 
process in real time on-line. The finishing equipment becomes multi-functional and modular for 
wider range of applications in medium and small capacity production sites. Heat recovery 
systems and improved air and steam flow principles help to reduce energy consumption of 
advanced finishing machinery. 

 

Keywords: garment finishing, final pressing, steam finishers, finishing tunnels, shaping 
presses 
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COMMUNICATING SCIENCE AND HEALTH. MOTIVATION 
PROTECTION THEORY, COMMUNICATION DESIGN AND COVID-19 

Manuela Zambianchi, Lorenzo Volpe 

University Institute ISIA, Faenza, ITALY 

 

The communication of science to not expert people represents nowadays a crucial and 
emerging issue. The Social Representation approach (Moscovici, 2000) evidenced the socio-
cognitive and emotional processes involved in the transformation of a scientific theme, 
perceived as a threat, into a common social representation. In the era of digitalization the 
design of health social communications based on authoritative sources but with a 
comprehensible language is urgent. 

A study was conducted based on theoretical models of Health Psychology and the principles 
of Communication Design in order to create a set of protective messages against Covid-19. 
After, a research testing the efficacy of two of these messages involved 101 Italian participants 
(m. age 42.16; DS = 20.68). They filled in two self-report questionnaires and three single item 
asking the preferred media sources of information for Covid-19 evolution. Results confirmed 
the persuasive efficacy of both messages, the former about facial mask and the latter about 
vaccination. The perceived efficacy of two messages shows positive Pearson's correlation with 
the four components of the Protection Motivation Theory (range: 0.21 - 0.61; p < 0.05 - < 0.001 
for mask message; range: 0.23- 0.63, p< 0.05 - < 0.001 for vaccine message). Results 
obtained encourage this research avenue, with the integration of communication design 
creativity with psychological science for the promotion of health at individual and community 
level. 

 

Keywords: Science communication; Health Psychology; Design Communication; Covid-19 
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THE INFLUENCE OF PACKAGING ON FOOD PRODUCT SHELF 
LIFE: REDUCING FOOD WASTE AND EXPLORING 

ENVIRONMENTALLY SUSTAINABLE APPROACHES 
 

Teodora Gvoka, Gojko Vladić, Gordana Bošnjaković, Magdolna Pál, Gala Golubović, 
Katarina Maričić 

University of Novi Sad, Faculty of Technical Sciences, Department of Graphic Engineering 
and Design, Novi Sad, Serbia 

 

 

Although world hunger remains a pressing problem, unfortunately, a significant amount of 
produced food is thrown away, resulting in environmental waste. Although food waste may 
seem less noticeable compared to other forms of environmental pollution, it is a major 
environmental challenge. The impacts of food waste go beyond its outward appearance and 
include excessive energy consumption, resource depletion, and more. At the same time, food 
packaging, often perceived as a significant environmental burden, is ubiquitous in public 
spaces around the world. Nonetheless, packaging performs indispensable functions: It 
protects food from external hazards, extends its shelf life, facilitates grouping, and preserves 
its essential properties. This paper aims to highlight the extent of food waste and its negative 
impact on the environment. It also attempts to propose possible solutions to this problem 
through innovative packaging solutions. This paper discusses various materials suitable for 
food packaging and their potential to have a positive impact on the environment. 

 

Keywords: food waste, sustainable packaging, food packaging 
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SPECTRAL AND COLORIMETRIC EVALUATION OF LAMINATED 
DIGITAL PRINTS 

Ákos Borbély 

Óbuda University, Faculty of Light Industry and Environmental Engineering 

 

 
Lamination is surface finishing by bonding a layer of material, which is typically plastic. The 
primary function of this layer is to protect the surface underneath. In case of printed documents 
the appearance of the colors will change. Light will interact the complex structure of the 
laminate and the print in a different way relative to the original print. It is extremely difficult to 
simulate this process, because the effect will be influenced by several factors: the surface 
structure, thickness and material of the plastic film; the type of paper and printing process, etc. 
If one would like to predict the optical properties of the outcome of the lamination one has to 
focus on the individual case. Measurements are needed to be able to define the transformation 
from the original to the laminated sample.  

In this study the objective was to characterise the transformation with a small number of 
parameters while in commercial printing the standard color management profile used for this 
purpose uses a large data set. Spectral and colorimetric measurements were performed to 
investigate how lamination affects the colors of the printed sheet. Optical properties of the 
laminating film, the substrate and the print, as well as standard measurement parameters were 
considered in the experiments.   

  

Keywords: lamination, digital print, spectral measurement, color measurement 
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ANALYSIS AND COMPARISON OF ARTIFICIAL INTELLIGENCE 
LOGO GENERATORS 

Ivana Tomić, Nemanja Kašiković, Rastko Milošević, Ivan Pinćjer 

University of Novi Sad, Department of Graphic Engineering and Design, SERBIA 

 

 

 

The use of artificial intelligence-powered tools for generating visual content is growing 
exponentially over time. They are fast and economical solutions for creating various design 
products such as business cards, banners, letterheads, posters, and even entire websites or 
marketing campaigns. However, there is a question of authenticity and whether those creations 
can compare to the output of a human designer. In this work, we tested different online logo 
generators based on artificial intelligence to evaluate the options those software tools offer and 
their outcomes. We created two different logos – one by specifying all the parameters (such 
as colors, fonts, style…), and the other by keeping the creation process unconstrained, i.e., 
letting the software choose all the logo elements without our intervention. The results indicate 
that artificial intelligence logo generators are great tools for creating simple logos if all the input 
variables are clearly specified. If that is not the case, the output can be visually appealing, but 
the message to be transmitted can easily be lost.  

 

Keywords: logo design, artificial intelligence, logo generators, logo makers 

 

 

 

 

 

 

 

Corresponding address: 

Ivana TOMIĆ  

Department of Graphic Engineering and Design 

Faculty of Technical Sciences 

University of Novi Sad 

Trg Dositeja Obradovića 6 

21000 Novi Sad, SERBIA 

E-mail: tomic@uns.ac.rs    

 
  

 

mailto:tomic@uns.ac.rs


   

 

13 

 

9th International Joint Conference on Environmental and Light 

Industry Technologies 

10 November 2023, Budapest, Hungary 

Óbuda University 

 

 

 

 

 

 

GRAPHIC COMMUNICATIONS TECHNOLOGY WORKSHOP (GCTW) 

POSTER PRESENTATIONS 

 



   

 

14 

 

9th International Joint Conference on Environmental and Light 

Industry Technologies 

10 November 2023, Budapest, Hungary 

Óbuda University 

ADSORPTION MECHANISM OF МAGENTA FLEXOGRAPHIC 
PRINTING DYE ON ACTIVATED CARBON 

 

Vesna Gvoić, Saša Petrović, Živko Pavlović, Gordana Bošnjaković, Miljana Prica 

University of Novi Sad, Faculty of Technical Sciences, Department of Graphic Engineering 
and Design, Novi Sad, SERBIA 

 

 

Since printing dyes are characterized by a high solubility in water, a considerable part of them 
ends up in wastewater. Due to their numerous harmful effects, they can cause various health 
problems for humans and the aquatic ecosystem. Therefore, the removal of dyes from 
wastewater is important. To date, numerous studies have been conducted in the field of 
wastewater treatment for the removal of dye molecules, and it has been shown that there is 
no single method that can be applied to all types of wastewater from the printing industry, as 
the different nature of the coloring substances must be taken into account. 

The aim of this work is to optimize the adsorption process and investigate the adsorption 
mechanism of Magenta flexo dye (in synthetic solution and real wastewater) on activated 
carbon. It was found that the mass of adsorbent, pH and reaction time were statistically 
significant parameters that contributed most to the removal efficiency of Magenta dye. In 
addition, the adsorption treatment resulted in 98% and 68% efficiency in removing the dye from 
the synthetic solution and real wastewater, respectively. Finally, it was found that the 
adsorption of printing dye on activated carbon is best described by the Langmuir model. 

 

Keywords: Magenta flexo dye, activated carbon, adsorption mechanism, optimization. 
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INNOVATIVE MULTIPURPOSE GIFT PACKAGING 
 

Andreja Pogačar, Diana Gregor-Svetec 

University of Ljubljana, Faculty of Natural Sciences and Engineering, Ljubljana, SLOVENIA 

 

 

The legislation and shift in consumer behavior has set eco-design in the front of packaging 
trends. Packaging eco-design is the process of designing a packaging in a sustainable way. 

Actions such as redesigning to use fewer packaging materials, employing sustainable, 
renewable plant-based, or recycled materials are applied. The innovative design approach to 
optimize packaging efficiency and create reusable or multipurpose packaging are, besides 
employing eco-friendly materials, important steps to sustainable packaging.  

The objective of our research was to design sustainable multipurpose gift packaging. 
Packaging made from a corrugated cardboard was designed in a way to attract the consumer 
with a unique shape that conveys the comprehensive brand image through the packaging's 
form rather than its graphic design. This approach underscores that unique packaging shapes 
can also make a brand recognizable, even when the graphic design is of secondary 
importance. Elements of multifunctionality and the possibility of re-use the packaging were 
added. With adding a handle, to avoid the use of gift bag, and with the construction that enables 
storing of different products, multifunctionality of packaging was provided. An exhibition 
product display that can be assembled from several package units, which can be used instead 
of promotional stand, is another multipurpose feature of the packaging. After serving its 
purpose, packaging can turn into a nesting box for solitary bees, enabling a re-use of the 
packaging. The substance that attracts bees was tested to obtain the right consistency for 
screen-printing. The stability of packaging was tested. Finally, the survey provided insights into 
how consumers perceive the enhancement of sustainable packaging through various 
multifunctional features. 

 

Keywords: packaging, eco-design, corrugated cardboard, multifunctionality, re-use 
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 INFLUENCE OF ARTISTIC STYLES ON CONTEMPORARY 
DESIGN 

Róbert Németh, Éva Hottó, Márta Kisfaludy 

Product Design Institute, Faculty of Light Industry and Environmental Engineering, Óbuda 
University, Budapest, HUNGARY  

 

The impact of the arts in all walks of life is endless and provides an inexhaustible source of 
inspiration for new generations. Coupled with technological innovation, new fields of visual 
expression are opening up. What are the most popular and well-known styles, the trends that 
most influence today's design culture, architecture or even the film and games industry? These 
are the questions the authors seek to answer, based on the work of well-known designers and 
the preferences of students.  

 

Keywords: art, design, technological innovation, visual expression 
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DESIGN AND PRODUCTION OF INTERMINGLED HYBRID YARN ON 
WINDING MACHINE 

 

 

Ayşe Türktaş Ali1, Gonca Yildiz Pabuşçu1, Timur Atik1, Fatma Göktepe2 
1Gülle Entegre Tekstil İşletmeleri Eml. Dan. San. ve Tic. A.Ş., Tekirdağ, TÜRKİYE 

2Tekirdağ Namık Kemal University, Department of Textile Engineering, Tekirdağ, TÜRKİYE 

 

 

In intermingled yarns, the filaments are intermingled or entangled in order to avoid their 
separation during processing. Intermingling of filaments is a substitute for twisting operations 
and yarn looks tight at the mingle points which are distributed at regular intervals along the 
yarn length as the mingle points hold the filaments together [1]. Intermingling process changes 
the arrangement of fibers so that surface structure and reflection properties of the yarn vary. 
When filaments of the same type are entangled, the yarn is known as an intermingled yarn; 
and when filaments of two or more types, e.g. carbon and polyester, are mingled together, the 
yarn is known as commingled yarn. In this work, however, an approach to produce a different 
type of intermingled hybrid yarn is described by combining short-staple spun yarns with 
multifilament yarns on a winding machine. For this purpose, yarn winding machine was 
modified by implementing an intermingling air-jet so that these two different yarn types are 
combined into a resulting hybrid yarn and eight different intermingled hybrid yarns were 
produced by combining 100% cotton yarns (Ne 30/1) either with polyester multifilament yarns 
(75 denier) or viscose multifilament yarns (150 denier). Then, the effect of nozzle pressure (2.5 
and 4.0 bar) and effect of winding speed (500 and 750 m/min) on resulting yarn structure and 
colour is analysed. Also, single-jersey knitted fabrics were produced by using these yarns and 
the effect of nozzle pressure and winding speed on texture of the fabrics were analysed. The 
results show that the distance between mingling points increases as the winding speed 
increases and this leads to more visible filaments on knitted fabric surface. On the other hand, 
the mingling effect weakens as the nozzle pressure decreases and multifilaments become 
more visible on the fabric surface in general. 

 

Keywords: intermingled yarns, hybrid yarns, winding machine 

 

[1] R. Alagirusamy and A. Das, Technical Textile Yarns, Woodhead Publishing Limited, 2010, 
p.6. 
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THE RESPONSE OF LEATHER INDUSTRY TO CIRCULAR 
ECONOMY IN SUSTAINABILITY PERSPECTIVE: A REVIEW 

Cemile Ceren Kahraman1, Arife Candaş Adiguzel Zengin2 

1 Usak University, Leather, Textile, and Ceramics Design Application and Research Center,  
Usak, TÜRKİYE 

2 Ege University, Engineering Faculty Leather Engineering Department, Izmir, TÜRKİYE 

 

The concept of sustainability is gaining considerable interest within academia as well as the 
service and industrial fields due to the growing number of related expressions and the 
enhanced understanding of its significance. Concerning about sustainability in any field of 
industrial production have led to a pressing rationale to enhance the use of natural materials 
and replace non-renewable fossil-based raw materials.  

Sustainable manufacturing methods place emphasis on the use of environmentally friendly 
techniques, policies, and processes within industrial operations. These practices aim to 
mitigate adverse environmental effects, promote energy and resource conservation, guarantee 
the well-being of employees, communities, consumers, and demonstrate economic viability.  

The leather industry encounters environmental challenges due to extensive use of chemicals, 
water, electricity, and labour during the production processes. Therefore, sustainability 
research has been focused on the environmental aspect within the scope of green chemistry, 
pollution control, and waste management to implementation of clean manufacturing. This 
highlights the importance of addressing potential obstacles in the implementation of circular 
economy practices. Lastly, it has to be emphasized that leather industry performs a circular 
economy function to upcycle the waste generated from the meat industry. Thus, leather should 
be regarded as a sustainable material on its own. 

 

Keywords: leather industry, circular economy, sustainability, economic viability 
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FRUIT-BASED SUSTAINABLE TEXTILE MATERIALS  

 

Marija Pesić, Ineta Nemeša, Nadiia Bukhonka, Valentina Bozoki 

Technical faculty „Mihajlo Pupin“, Zrenjanin, SERBIA 

 

 

The textile and clothing industry has been facing major changes in recent years. Considering 
that it is one of the biggest polluters, transformations in this industry are largely directed 
towards sustainable development. It seeks to transform the clothing industry based on value 
propositions that integrate ethics, aesthetics and innovation. In order to respond to these 
changes, one of the ways is the application of innovative sustainable textile materials. The use 
of fruit to extract fibers for fabric production represents a unique and innovative development 
in the field of fiber technology. Natural fibers such as cotton, wool, silk and linen have long 
been known to the textile industry, but the use of fruits such as orange, pineapple, sugar cane 
and banana to create environmentally friendly and sustainable fabrics is a relatively new trend. 
The advantages of the application of fruit-based materials are reflected in biodegradability, 
eco-friendly approach and renewability. The application of fruit-based materials such as 
materials obtained from pineapple, apple, orange, banana and others are discussed in this 
paper, as well as their advantages and disadvantages. 

 

Keywords: eco-friendly fabrics, sustainability, pineapple fiber, banana fiber, orange fiber. 
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Since the war in Ukraine started, the number of people with lower limb amputations has 
increased significantly. After prosthetics in the case of unilateral amputation of the lower limb, 
during further walking, the load on the healthy leg is approximately twice as much as on the 
prosthesis. Therefore, it is advisable to use orthopedic unloading insoles for partial relief of a 
healthy leg. 

This research looks at the advantages of manufacturing such insoles using additive 
manufacturing. Unlike traditional production, the production of printed insoles is automated and 
requires less human involvement in the processes. In traditional production, various orthopedic 
elements and layers of insoles use materials with different properties - EVA-pore, granitol, 
polymeric thermoplastic materials of different hardness. 

This research addresses whether orthopedic insoles printed from one material (Flex filament) 
would meet the requirements, if the stiffness and elasticity of the insole zones were adjusted 
not by selecting another material, but by adjusting the filling of layers in the Ultimaker Cura 
slicer when slicing the model. FDM printing technology was used on an Anet Prusa i3 printer 
and Flex filament. 

 

Keywords: orthopedic insoles, FDM-printing, additive manufacturing, unilateral amputation. 
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This study aims to delve deeply into the effects of wearing high heels on the structural 
organization of women's feet, particularly analyzing these impacts from a biomechanical 
standpoint. Through meticulous analysis of the foot's structural organization while women wear 
high heels, we unveil the specific influences high heels have on foot biomechanics. The 
research identifies that wearing high heels significantly increases pressure and impact forces 
in the forefoot area, consequently heightening the risk of foot injuries. This is mainly attributed 
to the altered pressure distribution in the foot, leading to greater stress in the forefoot region. 
To effectively alleviate this stress and reduce the risk of foot injuries, we propose a novel 
forefoot shock absorption method. This approach involves installing specially designed shock-
absorbing pads in the forefoot area of the high heels, a modification that markedly diminishes 
the force exerted on the foot, thereby lowering the risk of injuries. Not only does this study 
afford us a deep understanding of the biomechanical implications of wearing high heels, but it 
also pioneers a new forefoot shock absorption technique, promising a more comfortable and 
healthy footwear experience for women who wear high heels. This innovative solution not only 
opens up new possibilities for high-heel design but also offers a practical solution for ensuring 
comfort while wearing shoes and reducing foot problems associated with wearing high heels. 
We anticipate that this research will foster further studies and developments aimed at achieving 
healthier and more comfortable high-heel designs. 

 

Keywords: high heels, forefoot shock absorption, foot anatomical structure, foot tissue motion 
variation patterns 
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In this article, we present the development of sportswear for the ever-growing extreme BASE 
jumping and skydiving sports, from the clothing needs of beginners to professional 
competitors. Zoltán Dolhai, owner and managing director of Intrudair Ltd, manages a unique 
business in Hungary, manufacturing custom-made parachute and wingsuits for 25 years for 
skydivers all over the world. The research work was supported by the GINOP-2.1.2-8-1-1-4-
16-2019-00901 grant, with the participation of colleagues from the Institute of Product Design 
of Óbuda University. 

In this article, we describe the difficulties of custom manufacturing and the digital options that 
have been developed to solve the problems that arise. 

The range of sportswear produced by the company is very wide, from parachute sports to 
wingsuits and their accessories, everything is made to measure.  

The experience of freefalling and flying is not only possible by jumping out of a plane, there is 
also the possibility to practice jumping in a wind tunnel. Every circumstance requires a different 
type of clothing. The athlete needs to feel the flow of air over his body, whatever way he flies, 
as it helps him to feel how much force he needs to move his body parts, where he needs to 
put force by tensing his muscles to keep his balance. The choice of materials used to make 
the garments is very important, as they need to be made from fabrics with good strength 
properties as well as those with high elasticity. 

 

Keywords: skydiving sportwear, formfitting clothes, custom made wind tunnel suits, custom 
made wing suits, dynamic movement 
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The purpose of the work is to popularize conscious consumption of clothes among young 
people. 

Methods are applied: analysis and synthesis - for the study of literary sources and Internet 
resources, generalization of information, development of classification; sketching method – for 
displaying sketches of products, including computer technologies; calculation and graphic 
(design methods) - for building product structures; practical - for cutting and making clothing 
models. 

Results. The advantages of the creative transformation of old things and waste into new 
household products, clothes and accessories are: 

 reduction of production waste and its impact on the environment; 

 reduction of the amount of natural resources needed for recycling old clothes; 

 avoiding the impact of harmful chemical substances of textile production on the 
environment, including climate change. 

A classification of upcycling technologies for the production of new stylish product models was 
proposed: 

 processing of denim products (pants, shirts, skirts, vests, jackets, etc.) using patchwork 
technology from denim of various shades, including children's clothing; 

 production of knitwear and leather products using the method of tuning small leather 
elements on a knitted base; 

 production of sewing products of smaller volumes and sizes (blouses, vests, shorts, mini-
skirts) from products of large volumes and sizes (flare skirts, palazzo pants, skirts-trousers, 
etc.); 

 production of one new product from several used ones with the addition of decoration 
(embroidery, drawing, etc.). 

The design and manufacture of products were carried out within the scope of the scientific 
research work of the students and were covered in the subjects of the master's qualification 
works. 
 
Keywords: upcycling technologies, conscious consumption, used clothes. 
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In the leather industry, after the tanning process, the formation of the structure and such 
important properties of natural leather as strength, softness, elasticity, fullness, and the 
condition of the front surface occurs at the stage of dyeing and fatliquoring processes (the so-
called “liquid finishing”), and, above all, during the process of fatliquoring. One of the most 
common fatliquoring methods is the emulsion method, which involves treating tanned and 
neutralized semi-finished leather products with water-fat emulsions. The effect of fatliquoring 
largely depends on the choice of fatliquoring materials and the stability of emulsions prepared 
on their basis. The purpose of this work was to study the properties of emulsions of modern 
commercial modified fatliquoring materials of natural and synthetic origin, intended for liquid 
finishing of leather, in heating/cooling mode in the temperature range  
20-70°C/70-20°C. The droplet (particle) size and thermal behavior of the emulsions were 
determined using the DLS dynamic light scattering method using a Malvern Zetasizer Nano 
ZS analyzer (Malvern Instruments Ltd, Malvern UK) and SOP Player of Zetasizer Software 
8.01.4906. The influence of temperature conditions and the type of fat used on the particle size 
and stability of 5% and 25% oil-water emulsions was experimentally established. The data 
obtained will be used in the future to explain the mechanism of interaction in the “collagen-
chemical reagents” system, where fatliquoring materials will be used as the latter, as well as 
to create an innovative technology for liquid finishing of elastic leather using these materials. 

 

Keywords: leather industry, modified fatliquoring material, emulsion, temperature behavior, 
properties 
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At the end of the 19th century and the beginning of the 20th century, one of the most significant 
literary, cultural, and fashion magazines was Magyar Bazár - mint a nők munkaköre, a 
nőképző-, gazdasszony- és nőiparegylet hivatalos lapja. It provided Hungarian upper-class 
women with the opportunity to follow the literary life of the era and featured high-quality fashion 
illustrations. The fashion illustrations followed the latest Parisian fashion trends, accompanied 
by detailed descriptions. The contemporary marketing was also noteworthy, as it included 
advertisements related to the topic. Researching magazines that were published twice a month 
provides us with valuable insights into the women's attire of that era. 

 
 
Keywords: fashion paper, fashion magazines, fashion drawing, women's clothing, early 20th 
century 
 

 

 

 

 

 

 

 

 

 

 

 

Corresponding address: 

Péterné Korona, Virág Némethy  

Product Design Institute 

Rejtő Sándor Faculty of Light Industry and Environmental Engineering  

Óbuda University  

Doberdó út 6, 1034 Budapest, Hungary 

E-mail: korona.magdolna@rkk.uni-obuda.hu, nemethy.virag@uni-obuda.hu 

mailto:korona.magdolna@rkk.uni-obuda.hu
mailto:nemethy.virag@uni-obuda.hu


   

 

28 

 

9th International Joint Conference on Environmental and Light 

Industry Technologies 

10 November 2023, Budapest, Hungary 

Óbuda University 

ANALYSIS OF THE LEVEL OF CONSUMER AWARENESS OF 
SUSTAINABLE FASHION AND TEXTILE MATERIALS 

 

Valentina Bozoki, Ineta Nemeša, Marija Pešić, Nadiia Bukhonka  

Technical faculty "Mihajlo Pupin", University of Novi Sad, SERBIA  

 

 

Sustainable fashion has become a significant concept in the textile and fashion industry, widely 
influencing new fashion trends and also consumer behaviour. This paper deals with the 
analysis of consumers' knowledge about the concept of sustainable fashion, sustainable textile 
materials and garment manufacturing methods which support actual sustainable fashion 
concept. The survey was done amount 106 potential female and male garment consumers. 
The analysis showed that surveyed people have different shopping habits, they use to put 
attention to fabric content,  quality of the purchased garments and their country of origin. More 
than half of respondents devote their unwanted garments to other people. However, they are 
weekly informed about fast fashion, slow fashion and sustainable fashion concepts and their 
shopping and garment wear habits are not based on the support of one of these actual 
business models. The results of survey showed that it is necessary to raise awareness of our 
population about current environmental problems created by textile industry and on bases of 
it to change garment shopping and wear habits supporting sustainable fashion concept.       

 

Keywords: fast fashion, slow fashion, sustainable fashion, organic textile materials, shopping 
habits  
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Traditionally, both clothing and architecture serve the human way of life. Textiles and 
architecture are connected straightforwardly and fundamentally. According to Plato, the Greek 
philosopher, "Our first and greatest need to live at all, to exist, is to get food. (…) Our second 
need is housing; the third is clothing, and so on.” (Platón, 1988.) Textiles and fashion provide 
people with wearable clothes. Architecture provides a home for people to live in. Plato called 
weaving itself a "royal process," emphasising the importance of constructing clothing with 
balanced concern; the construction of clothing should be done with the same rigour and 
precision as the design of a building. 

Although textiles, fashion and architecture are connected on several levels, and these areas 
mutually influence each other in terms of, for example, proportions, shapes, materials, colours, 
functions, and visual tools, this article does not focus on examining them and limiting itself to 
the discourse of textiles, highlighting that some exciting contemporary research has shed light 
on the presence of textiles in written sources and the diversity of descriptions related to textile 
making and dressing in literature. This study is in the early stages of research, and the 
investigation is not comprehensive; it is more like a teaser. 

 

Keywords: textiles, clothing, weaving, sewing, embroidery, literature 

 

 

 

 

 

 

 

 

 

Corresponding address: 

Dr Edit CSANÁK 

Product Design Institute  

Rejtő Sándor Faculty of Light Industry and Environmental Engineering  

Óbuda University 

Doberdó str. 6 

1034, Budapest, Hungary 

E-mail: csanak.edit@rkk.uni-obuda.hu   

mailto:csanak.edit@rkk.uni-obuda.hu


   

 

30 

 

9th International Joint Conference on Environmental and Light 

Industry Technologies 

10 November 2023, Budapest, Hungary 

Óbuda University 

FROM GRADING TO TAILOR-MAKING 

Marianna Halász1, Péter Tamás2 

1 Institute for Industrial Product Design, Sándor Rejtő Faculty of Light Industry and 
Environmental Engineering, Óbuda University, Budapest 

2 Department of Mechatronics, Optics, and Mechanical Engineering Informatics, Faculty of 
Mechanical Engineering,  Budapest University of Technology and Economics, Budapest, 

HUNGARY 

Computer systems' appearance significantly accelerated the ready-to-wear industry's 
production preparation process. At the Faculty of Mechanical Engineering of BME, we have 
been developing a computer-aided system for the clothing industry since 1985. We started the 
work by developing a Windows-based pattern gradation system. A special version of this was 
our software designing shirt patterns to individual sizes. We soon expanded the system with 
the cutting layout design module. Our software, named CAT for Windows (Computer-aided 
Textile for Windows), has spread in clothing industry vocational schools in Hungary. 

Around the turn of the millennium, we began to deal with producing patterns to individual sizes. 
For this, an automatic system of body measurements became necessary. We built a body 
scanner named Sylvie 3D Body Scanner, which works with projected laser lines. The related 
software creates a 3D model of the examined person's body based on the scanned data and 
determines the individual body measurements required for cloth design. By projecting to the 
plane the 3D garment surface created on the 3D body model, we have developed a completely 
new method of making patterns to individual sizes. 

The next task was the 3D virtual representation of the clothes on the 3D body model. For this, 
we have developed a particle drape model with special springs for modelling the mechanical 
behaviour of textile materials. The draping measurement is the only test that simultaneously 
characterises all material properties necessary for modelling. For precise measurement of 
draping, we built the Sylvie 3D Drape Tester based on the Sylvie 3D Body Scanner, which 
scans the shape of the draping fabric. Based on the scanned data, the software reconstructs 
the shape of the measured fabric. On the one hand, the software determines the usual 
parameters of draping, and on the other hand, this shape serves as a basis for the simulation 
of the fabric's behaviour. The presentation shows our developments for the clothing industry. 

Keywords: clothing industry, computer-aided design, body scanner, draping measurement, 
body model, material simulation 
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Creativity is one of the most important faculties of human thinking, a fundamental skill that 
allows us to think outside the box and come up with innovative ideas that can change the world.  

Creativity is particularly important in product design, engineering, and any field where new and 
unique solutions are constantly needed to solve problems. 

Creativity can be developed. One such development technique that has become increasingly 
popular in recent years is origami. Origami is the Japanese art of paper folding, which involves 
folding a single sheet of paper into different patterns and shapes. Not only is origami a fun and 
relaxing hobby, it is also a way to develop creativity. Making origami is a manipulation of 
materials.  

This material manipulation can help research and development because it can be used to 
make models, prototypes, and designs in many areas of industry, be an excellent source of 
inspiration, and help develop new ways of solving problems. 

This article describes the relationship, interconnection, and common intersections of these four 
areas - creativity, product design, engineering, and origami. 
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The latest developments in technology have made it possible to increase the level of education 
of a modern person. Today it is enough to have a smartphone with the Internet and engage in 
self-education, which allows you to develop your skills and broaden the horizons of a specialist. 

Currently, curriculum contributes to the creation of in-demand professions, which are further 
implemented in the educational process, where the application of AI and IT technologies is 
tasked. 

As we know, many brands no longer need to update their collections of clothing models every 
season, as before, for several weeks, so designers have to act very quickly, while maintaining 
originality and special style. Working with neural networks and artificial intelligence, a fashion 
designer can use their creative imagination to speed up and simplify their work. 

Artificial intelligence empowers and optimizes the fashion industry: it recognizes clothes from 
photos, accesses virtual fitting sessions, and, without much effort, easily selects the perfect 
size. The program will automatically design the pattern and technically reproduce the patterns 
by size, height and fullness. Artificial intelligence will require less creative work from the author, 
and designers themselves will be able to devote more time to their creativity. 

The research paper uses Midjourney AI to make it easier to create new designs for clothing 
models. An artificial intelligence can be used to create images, solve problems and get new 
ideas. With the help of this program, it is supposed to create an experimental series of Kyrgyz 
national costumes, the details of which will be designed in the graphic program of the clothing 
designer Grafic 12. 

 
Keywords: Artificial intelligence, neural networks, design, products, creating, clothing 
collection, clothing construction. 
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Special footwear for military personnel must fully comply with quality indicators and operating 
conditions. In particular, this applies to products for the autumn-winter season. The behavior 
of materials at low temperatures is critical to ensure their functionality, especially in cold 
climates. This is relevant for natural leathers, which are widely used for the manufacture of 
insulated special shoes, because they can lose flexibility, elasticity and strength at low 
temperatures, which can lead to a decrease in the performance characteristics of special shoes 
for military personnel. 

The nature of changes in the properties of natural leather of different degrees of hydration at 
low temperatures and under the cyclic influence of "freezing-thawing" has not been sufficiently 
studied. 

Considering the above, a methodology for researching the cyclic effect of "freezing-thawing" 
on natural leather was proposed, which included a sign-changing temperature treatment of 
leather samples, followed by a study of their physical and mechanical properties under uniaxial 
stretching, and resistance to multiple bending. 

For the research 200 samples were cut from the central part of the heifer of the chrome tanning 
method with a face coating. 

As a result, a decrease in the physical and mechanical properties of natural leather (the heifer 
of the chrome tanning method), which has previously endured the cyclic effect of "freezing-
thaw" action, was established, depending on the number of exposure cycles. 

Therefore, when designing and developing a technology for the production of special footwear 
for military personnel, it is necessary to take into account the operating conditions and the 
influence of sign-changing temperatures on the properties of the material. 

 

Keywords: temperature treatment, freezing-thawing, multiple bending, physical and 
mechanical properties, leather resistance. 

 
 
 
 
 
 
 
 
 
Corresponding address: 
Ph.D. Oksana Mykhailovska, 
Department of fashion industry in light industry 
Faculty of Technology and Design 
Khmelnytskyi National University, 11, Instytuts’ka str., Khmelnytskyi, 29016, Ukraine 
E-mail: centr@khmnu.edu.ua, nauka@khmnu.edu.ua    

https://ftd.khmnu.edu.ua/?_ga=2.7198517.641675704.1696092608-2066694357.1659897361&_gl=1*1tb1xya*_ga*MjA2NjY5NDM1Ny4xNjU5ODk3MzYx*_ga_YG38P0Y5F3*MTY5NjA5MjYwNy4yMjEuMS4xNjk2MDkzMjA3LjAuMC4w*_ga_LYXCXPXQWQ*MTY5NjA5MjYwNy4zNzguMS4xNjk2MDkzMjA3LjAuMC4w
mailto:centr@khmnu.edu.ua
mailto:nauka@khmnu.edu.ua


   

 

34 

 

9th International Joint Conference on Environmental and Light 

Industry Technologies 

10 November 2023, Budapest, Hungary 

Óbuda University 

TYPES OF INTERLININGS USED MANUFACTURING MEN JACKET 

Ineta Nemeša, Marija Pešić, Nadiia Bukhonka, Valentina Bozoki  

Technical faculty "Mihajlo Pupin", University of Novi Sad, SERBIA  

 

 

Interlining is a layer of woven, non-woven or knitted fabric inserted between the outer fabric 
and the lining of a jacket to give a suitable 3D shape and stability to its parts. Different kind of 
canvas and fusible interlinings are used manufacturing a men suit. Fusible interlining can be 
created from different origin and qualities base material and adhesive substances applied to 
it. Special fusing presses are used to fix fusible interlining to separate parts of a jacket. The 
woven canvas interlinings are machine stitched to outer fabric of a jacket. There is great variety 
of canvas interlinings which differ in material, qualities, weights and degrees of stiffness. 
Blindstitch padding machines are used to fix them on the outer material components of a 
jacket. The machine stitching allows canvas interlining to move/"float" a little in between the 
outer fabric and the lining. The fusible interlining is glued to outer fabric and cannot move. Both 
kinds of interlinings have their advantages and disadvantages manufacturing and wearing 
classical men jacket.    

 

Keywords: garment finishing, final pressing, steam finishers, finishing tunnels, shaping 
presses 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding address: 

Ineta Nemeša 

Department of basic and applied sciences 

Technical Faculty "Mihaljo Pupin" 

University of Novi Sad 

Đure Đakovića bb, 23101, Zrenjanin, Serbia  

E-mail: inetavil@gmail.com  

mailto:inetavil@gmail.com


   

 

35 

 

9th International Joint Conference on Environmental and Light 

Industry Technologies 

10 November 2023, Budapest, Hungary 

Óbuda University 

EVALUATING OF THE EFFECTIVENESS OF DIGITAL CLOTHING IN 
ONLINE CUSTOMIZATION SYSTEMS 

Mykola Riabchykov1, Viktoriia Mytsa2 

1 Lutsk National Technical University 

2 Khmelnytskyi National University, Khmelnytskyi, UKRAINE 

 

 

Internet customization of clothes involves the active participation of the consumer in the 
creation of individual clothes for the purpose of their manufacture and use. Existing models of 
customization do not fully satisfy consumers in the case of production of ready-made products 
without fitting. The paper proves the feasibility and effectiveness of implementing blocks of 
digital clothing in the model of customization systems. The developed model resolves the 
contradiction between the modern possibilities of digital clothing and the difficulties of its 
implementation by means of digitization of the image, real display online or in virtual fitting 
rooms. The model of with application of virtual fitting rooms is proposed. An analysis of the 
conformity of the real product to its three-dimensional image and individual image in the virtual 
fitting room was made. A survey of potential customers of customization using digital clothing 
systems and interviews with manufacturers and organizers of online clothing stores were 
conducted. Statistical analysis of the results using Cronbach's alpha showed a high importance 
of issues related to the adoption of digital clothing. A comparison of the consumer and material 
efficiency of online digital clothing and digital clothing in virtual fitting rooms demonstrates the 
feasibility of implementing processes related to digital clothing into online customization 
systems. 
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Assessing the risks posed by the environmental resistome has become a pressing concern. 
Human actions significantly influence the environmental resistome, fostering the emergence 
of antibiotic resistance (AMR) in ecosystems. This recognition has spurred the "One-Health" 
approach, a holistic strategy to unravel AMR's complex web in human, animal, and 
environmental contexts. At the epicenter of this challenge is the ESKAPE group, these 
pathogens stand out due to their remarkable resistance to common antibiotics like penicillin 
and vancomycin, posing a grave threat to human health. From 2016 to 2021, extensive 
monitoring across various ecosystems, including water and soil ecosystems revealed an 
alarming trend. The prevalence of ESKAPE pathogens surged. In the water ecosystem, their 
numbers increased by 1.65-fold (from n=35 to n=58), and in agroecosystems by 2.21-times 
(from n=73 to n=162). In these environments, the water harbored highly antibiotic-resistant 
Klebsiella pneumoniae, Enterococcus faecalis, and Enterococcus faecium. Soil samples from 
agricultural ecosystems contained Pseudomonas aeruginosa, Enterococcus faecium, 
Enterococcus faecalis, Staphylococcus aureus, and Acinetobacter baumannii. This 
underscores the urgent need for vigilance and intervention against the escalating risks posed 
by the environmental resistome to human health. 
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Recently because of the global warming resulted by mostly carbon-dioxide gas emission based 
on the human activity, therefore the mitigating gas emission became important by global 
cooperation of countries. In the period of 1990 and 2021 the study analyses the volume of 
carbon-dioxide emission and its corelations with economic features of selected economies, 
which have significant role in field of gas emission and mitigating gas emission. The economic 
features of United States, the United Kingdom, Japan, Russia, Germany, France, Italy, China, 
India, Iran, Saudi Arabia, Sweden, Hungary, Poland, Austria, Turkey, Brazil and Egypt are 
included in the analyse. The research method is based on the statistical program for social 
sciences (SPSS). China has share by 32.9% in global carbon-dioxide emission, while the 
United States has share by 12.6% and the EU-27 has share by 7.3% and India has share by 
7.0% in the same time 2021. The study proofs that the total investment in 2021 has strong 
correlations with CO2 emissions Mt CO2/year, in 2021 and CO2 emissions per capita ton 
CO2/cap/year, in 2021.  

Also study proofs that CO2 emissions Mt CO2/year, in 2021 comparably to 1990 has strong 
correlations with CO2 emissions per capita ton CO2/cap/year, in 2021 and growth of 
populations for the period of 2021 and 1990. The solution for the mitigating carbon-dioxide 
emission is to develop advanced green environment friendly technology for using renewable 
energy resources.    
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Traditional Quality Science and Engineering, also known as Qualitology, focuses on the ability 
of organizations, processes, and products to meet stakeholder requirements. There have been 
lots of tools and techniques developed, helping professionals mainly in their quality 
development programs. Related skills and knowledge have been built into the general 
competence set of employees, and quality focus has become an important aspect of strategic-
level decisions. Meanwhile, an essential part of quality science seems to be vanishing: the 
service orientation, the aim to help each other improve on individual and organizational levels, 
too. This paper summarizes the essential elements of the so-called Quality Service approach, 
including a deep comparison with Quality Checking, Controlling, Assurance, and Management, 
and combining it with a network-based quality engineering perspective.   
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Global climate change is directly affects the main environmental components: water, air, 
weather, and ecosystems. Changes in precipitation, temperatures, and melting of ice caps are 
already occurred and will create new changes in the availability and quality of environmental 
elements and the human health. The purpose of this discussion is to understand the impacts 
of global climate change on human health and how the world manages both mitigate and adapt 
of climatic changes on the biosphere. Also, it is organized around the categories of human 
health consequences of global climate change such as asthma, respiratory allergies, air quality 
diseases, cancer, cardiovascular disease and stroke, food-, water-borne, vector- borne and 
zoonotic diseases, nutrition, weather and heat-related morbidity and mortality, human 
developmental impacts, mental health and stress-related disorders, neurological diseases and 
disorders, etc. These risks give early warnings and greater public awareness of population's 
health risk from global climate change, which should translate into more successful mitigation 
and adaptation strategies. Today, human community need a coordinated global approach will 
bring the unique skills, capacities, and missions of the various agencies together to maximize 
the potential for discovery of new information and opportunities for success in providing key 
information to support responsive and effective decisions on climate change and health. 
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In order to assess the suitability of seed lots for planting, we conducted an analysis of 785 

samples of agricultural crop seeds from 2017 to 2022. The analysis involved determining the 

percentage of pure seeds of the main crop by weight and the content of impurities, including 

seeds of other species: cultivated and weeds (seeds per kg). The analysis followed the 

methods outlined in DSTU 4138-2002 and complied with the quality standards set forth in 

DSTU 2240-93. The Latin names of weeds were cross-referenced with Euro+Med (2006-): 

Euro+Med PlantBase, an information resource for Euro-Mediterranean plant diversity, 

available online at http://ww2.bgbm.org/EuroPlusMed/. As a result of the analysis, seeds of 26 

weed species were identified. Among them, quarantine weeds included: Ambrosia 

artemisiifolia L.; noxious and most harmful weeds: Convolvulus arvensis L., Avena fatua L., 

Polygonum maculosa Gray., Polygonum convolvulus L.,  Galium aparine L., Euphorbia virgate 

Waldst. & Kit., Xanthium strumarium L., Amaranthus retroflexus L.;  and hard-to-separate 

weeds: Melilotus officinalis (L.) Paal., (Echinochloa crusgalli L.) Beauv.,  Anchusa arvensis (L.) 

M.BIEB., Capsella bursa-pastoris L., Vicia cracca L., Galeopsis tetrahit L., Taraxacum 

officinale Wigg., Chenopodium album L., Arctium lappa L., Euphorbia helioscopia L., Daucus 

carota L., Setaria pumila (Poir.) Roem. & Schult., Raphanus raphanistrum L., Echium 

vulgare L., Silene vulgaris (Moench) Garcke, Thlaspi arvense L., Rumex confertus Willd. L. 

For seed lots where the content of weed seeds exceeds the standards set by the State 

Standard, it is recommended to conduct cleaning.  
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The waste management system in developing countries, as well as in all low-income countries, 
is undeveloped, includes collection and depositing of waste, which causes negative 
environmental impact. This practice has led to the existence of many unsanitary landfills, and 
the implementation of measures leading to remediation and rehabilitation requires high 
financial investments, and developing countries are not able to solve all problems at once, but 
it is necessary to establish a list of priorities. On the other hand, when designing new landfills, 
it is of high importance to identify the most optimal location so that negative impacts on the 
environment and the population are reduced. In this paper, the research was done through a 
preliminary review of the literature in which the application of multi-criteria decision-making 
methods (MCDM) in the field of waste management was analyzed. The models and methods 
of application of MCDM methods analyzed in previous research confirm the possibility of their 
application in order to improve the waste management system in developing countries.  
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