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THE ADVANCED TECHNOLOGY
FOR COMPRESSION GARMENT DESIGN
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Compression garment are skin-tight elastic garment designed to apply pressure to a certain part
of the body. It is widely used in professional sports for better performance and recovery after
exercise [1], the garments with a slight pressure designed are becoming more popular for body
shaping purpose [2]. And of course it have been utilized for medical reasons for many years
[3],[4]: in the treatment of burns (scar management), low blood pressure, muscle strains and
sprains; to accelerate the healing process and prevent deep vein thrombosis, oedema etc. The
compression garment should be made in huge diversity of the sizes and the shapes to follow the
body's contours and to suit different body types and parts. The performance of such product
(pressure level and rigidity) depends greatly on end-use and functionality.

The correct adaptation of compression clothes to the individual geometry of the body is an
important aspect both compression effect and clothes comfort [5]. Ussually, the appropriate
girths and lengths are collected with a measuring tape (for example, for the leg), and then the
compression garment is selected according to the compression level and the size table of the
current standard [6]. Pre-sized garments available from number of commercial companies in a
variety of styles and sizes for all body parts, but they do not normally fit patients perfectly. The
scientists around the world are working to improve understanding of the main points of
designing compression clothing [7] .

With improvement 3D scanning technology, new approach to design the compression garment
was developed based on virtual method [9], which has few stages. The investigation of system
“body-compression garments” is the most important one and less studied despite many works
in the area [8]. They are mostly focused on flattening of the 3D surface that has ‘‘negative ease’’
compared to the surface of the avatar [9] or/and create the high accuracy model to predict the
pressure at the intended points on the human body [10].

The main goal of this research is study the individual geometry of the lower leg and the changes
of their sizes and shapes within wearing time of stockings and different activity as well as
changes in pressure occurred at the same time. The study focuses on 4D body scanning as tool
for high quality personal compression garments development.

The modular photogrammetry based 3D/4D capture and analysis system MOVE 4D at ITM TU
Dresden make it possible to capture body movement with frequency 20 frame per sec. The
scanning was done for control leg and within stocking wearing at standing position and different
activity (Fig. 1). Conventional stocking and two types of compression stockings (I and II
classes) were used. The measurements were done between ankle (10 cm from floor) and calf
(30 cm from floor). MeshLab and ParaView software was used for data processing, measuring
leg sizes changes and comparisons the legs shapes.
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The texsens force and pressure measuring device developed by novel.de were used.
Measurement time was 60 sec (1 min) with 0.02 sec frequency. The examples of pressure
measurement during different activity with conventional stocking are presented in fig. 2.
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Figure 1. Examples of captions of lower leg during activity
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Figure 2. Examples of measurements the pressure by conventional stocking during walking

The research results show that changes in leg size (circumferences and areas) leads to changes
in pressure level delivered by stockings. By processing data it was clarified the compression
stocking of which class more effective and more useful for scanned person. It could be conclude
that the scanning allows the quick estimation the compression stockings functionality.

From the other side, avatar of certain person and the real data of his sizes are the initial point
for individual stocking creation and it will be followed by development a tool for high accuracy
ready-to-wear compression garments design.

Keywords: 4D body scanning, static and dynamic position, lower leg, body size and shape, compression
stocking

115



2
¢ x
'le (O XVI™ International Izmir Textile and Apparel Symposium

wwwwwwwwwwwwwwwwwwwwwww October 25-27, 2023
|ITAS

ACKNOWLEDGEMENTS

The authors would like to thank Philipp Schwartz Initiative from the Alexander von Humboldt
Foundation for Ukrainian scientist for project’s supporting at Technische Universitat Dresden,
Germany.

References

[1] ENGEL, F., SPERLICH, B., editors. Compression garments in sports: Athletic performance
and recovery. Geneva, Switzerland: Springer International Publishing; 2016 Jul 12.
https://doi.org/10.1007/978-3-319-39480-0

[2] YAMADA, T., MATSUO, M. Clothing Pressure of Knitted Fabrics Estimated in Relation
to Tensile Load Under Extension and Recovery Processes by Simultaneous Measurements.
Textile  Research  Journal, 2009, wvol. 79, no 11, pp: 1021-1033.
doi:10.1177/0040517508099387

[3] XIONG, Y., TAO, X. Compression Garments for Medical Therapy and Sports. Polymers,
2018, vol. 10, no 6, 663, pp: 1-19. https://doi.org/10.3390/polym10060663

[4] GOKARNESHAN, N. Design of compression/pressure garments for diversified medical
applications. Biomedical Journal of Scientific & Technical, 2017, vol. 1, no 3, pp: 1-8.
DOI:10.26717/BJSTR.2017.01.000309

[5] ABOALASAAD, A.R.R., KOLCAVOVA, B.S. and BERK, G.G. Effect of Compression
Bandages on Muscle's Behavior, 18th World Textile Conference (AUTEX 2018) 20-22
June 2018, Istanbul, Turkey, IOP Conference Series: Materials Science and Engineering.
2018, vol. 460, 012034 DOI 10.1088/1757-899X/460/1/012034

[6] RAL GZ 387-1: 2008. Medical compression hosiery. Quality assurance. Deutsches Institut
F. Guetesicherung und Kennzeichnung

[7] LIU, R., GUO X., LAO T.T. and LITTLE T. A critical review on compression textiles for
compression therapy: Textile-based compression interventions for chronic venous
insufficiency. Textile Research Journal, 2017, vol. 87, no 9, pp: 1121-1141.
doi:10.1177/0040517516646041

[8] TYURIN, I., GETMANTSEVA, V. and ANDREEVA, E., 3A1 0366 The finite-element
modelling of compression sportswear, Autex 2019 : 19th World Textile Conference :
Textiles at the crossroads, 11-15 June 2019, Ghent, Belgium, Proceedings, 2019, 2.
https://openjournals.ugent.be/autex/article/id/63797/

[9] KUZMICHEV, V.E., TISLENKO, L.V. and ADOLPHE D.C. Virtual design of knitted
compression garments based on bodyscanning technology and the three-dimensional-to-
two-dimensional approach, Textile Research Journal, 2019, vol. 89, no 12, pp: 2456-2475.
doi:10.1177/0040517518792722

[10] JARIYAPUNYA N., and MUSILOVA, B. Predictive modelling of compression
garments for elastic fabric and the effects of pressure sensor thickness, The Journal of The
Textile  Institute, 2019, vol. 110, no 8  pp: 1132-1140, DOI:
10.1080/00405000.2018.1540285

116



