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ABSTRACT: Clothing pressure on the human body is a very important factor to assess the fit and comfort in designing tight-

fit clothing such as medical orthopedics, orthopedic aesthetic and sportswear. The content of this study presents the 

experimental method measuring the pressure of tight-fit clothing on human body at two typical positions of waist and buttock 

using pressure measuring device manufactured by the author group and simultaneously compares with the results of 

determining pressure by simulation method. In this study, we have used 3D models to simulate the shape, size and structure 

of young women recreated from CT scans. The model consists of three main components: skin, bone and soft tissue, in which 

bones are assumed to be absolute hard materials, skin and soft tissue are considered as homogeneous linear elastic materials, 

the textile fabric is considered as elasticity with planar anisotropic hardening law. The finite element method and 

computational software ABAQUS/Explicit were applied to simulate calculating the pressure of tight-fit clothing on human 

body at two typical positions of waist and buttock. The research results show that the error between the experimental method 

and the calculation simulation is smaller than 15%. The research results can be used to predict, analyse and determine pressure 

of tight-fit cloth on human body in order to design products meeting comfort conditions in use.   
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INTRODUCTION 

In general development trend, modern consumers demand garment products having many preeminent functions and perfect 

comfort to meet their physiological and aesthetic needs. The fit degree and clothing size are an important factor to determine 

the comfort pressure on each area of the wearer’s body. In the process of wearing, the fabric will be stretched because of its 

high elasticity, they always tend to shrink and create a pressure on the surface of the wearer’s body, if the pressure is too high, 

it will cause uncomfortable feeling, change skin secretion and affect the ability of blood circulation in the human body. In the 

world and in Vietnam, there have been a number of research projects identifying pressure of tight-fit clothing on human body. 

Studies [1- 5] used simulation methods to determine the pressure, studies [6-9] conducted pressure calculations and study [10] 

carried out direct measurement method using pressure sensor, which is a popular method.  

With direct measurement method, most systems use pressure sensor to measure the pressure of clothing on the body. The 

sensors are attached directly to the layer between the body and the clothing or the layer between the clothing and the 

mannequin's surface. The values are displayed at each measurement location, from which we can build the pressure diagram 

of clothing on each area of the wearer’s body. Our previous study used the Flexiforce sensor from Tekscan in the USA to 

design and build a system to measure the pressure of clothing on human body [10]. However, this system has limitations in 

measuring the pressure on non-planar surfaces or on curved surfaces of the body because the Flexiforce sensor only operates 

with pressure placed perpendicularly to the sensor surface. Therefore, in this study, we use the air pressure sensor MPX10DP 

from NXP USA Inc., which is produced in the USA to design and build a new system capable of better measuring the pressure 

on curved surfaces like the surfaces of human body. These sensors have high sensitivity, accuracy and stability during using 

process, therefore, the obtained results are perfectly consistent with previous studies of measuring the pressure of clothing on 

human body. To display the measurement results, we designed a software that runs on the Windows to represent and save the 

measured data into standard formats that can be processed with Orgin or Excel. Also in the study presented in this paper, we 

built 3D model that simulates the shape, size and structure of abdomen and buttock area of Vietnamese female, including 3 

components of skin, soft tissue and bone. Finite element method and Abaqus calculation software are apllied to simulate and 

calculate the pressure of tight-fit orthopedic pants on the abdomen and buttock area of the wearer’s body. Based on the 

obtained results, the authors conduct analysis and compare the results of the two experimental and simulation methods to 

assess the reliability and applicability in the study of mechanical effects of tight-fit clothing on human body. 
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STUDY DETERMINING PRESSURE OF TIGHT-FIT PANTS ON THE WEARER’S BODY BY EXPERIMEBTAL AND 

SIMULATION METHODS 

 

Study determining pressure of tight-fit pants on the wearer’s body by experimental method  

Materials and Methods   

- Measured subjects:  

In order to achieve the research results, the research team conducted a survey of anthropometric measurement parameters of 

450 female students of Hanoi University of Science and Technology, ages from 18 to 25, height of 150÷164 cm, chest size 

from 84÷87cm, BMI index of 18.5÷23. Conduct statistical analysis of anthropometric data, select subjects having basic size 

parameters suitable for the size 158B (86-90) according to the standard of TCVN 5782-2009 [15], there were 108 subjects 

chosen for 1st time and the second time with 01 subject with standard deviation (SD) on height, weight, waist, hip, thighs 

sizes and BMI index as in Table 1.  

Table 1. Table of standard deviation SD on height, weight, BMI index, chest, waist, abdomen and hip sizes 

Height  

(cm)  

Weight 

(kg)  

BMI 

index  

Chest 

size 

(cm)  

Waist 

size(cm)  

Abdomen  

size (cm)  

Hip size 

(cm)  

155.27 

±0.45  

48.18 

± 0.49  

19.94 

± 0.14  

83.64 

± 

0.45  

66.15 ± 

0.47  

70.17 ± 

0.61  

87.85 ± 

0.40  

155  48  19.979  83  65.50  70.68  88.00  

- Tight-fit orthopedic pants: Using orthopedic pants of Uniqlo Japan with shape characteristics as shown in Figure 1. The 

fabric used in the study is high-elastic knitted fabric used for aesthetically orthopedic pants of Uniqlo Japan. The basic 

characteristics of fabric samples were determined at the Center for Testing Textile and Leather Materials - Hanoi University 

of Science and Technology, with the following parameters:  

+ Materials according to manufacturer’s announcement: 92% Polyamides, 8% Spandex.  

+ Volume: 157g/ m2  

+ Weaving type: vertically knitting fabric, elastic yarn in vertical direction.  

+ Wale density: 210 vertical columns/100mm  

+ Course density: 200 horizontal rows/100mm  

+ Number of elastic yarn: 210 yarns / 100mm 
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Figure 1. Product shape characteristics 

- Testing equipment: Using portable pressure measuring system using MPX10DP sensor manufactured by the author group 

to measure the pressure of aesthetic orthopedic pants on the body of the research subject.  

Study design  

+ Measuring location: the laboratory of Department of Garment Technology and Fashion Design, School of Textile – Leather 

& Fashion, Hanoi University of Science and Technology  

+ Time of measurement: Morning from 08.30 to 10.45; Afternoon from 13.30 to 16.00.  

+ Measurement process: The process of measuring the pressure of aesthetic orthopedic pants on the wearer's body is conducted 

when the subject is in a static position. The location diagram of pressure measuring points of aesthetic orthopedic pants on 

the measured body is shown in Figure 2. 

 

 

 

Figure 2. Location of pressure measuring points of orthopedic pants pressure on the body of the measured subject 

Since the time required for the sensor of the pressure measuring device meets the input <1 minute, we choose: Measured 

subject wearing aesthetic orthopedic pants in 5 minutes, in which the first 2 minutes the subject wears pants, postures and 

places the sensor probe on the marked location on the body, stabilizes the position of the pants and the data are displayed on 

the device. Taking the measurement results by observing the data through the graph displayed on the measuring device after 

30 seconds. Between the measurements at different points and between the measurement states, each model will have 2 

minutes and 30 seconds to rest and prepare to posture for the next measurement. Measure 3 times at each location to ensure 

the accuracy of the results.  
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- Data processing method: Gathering the measured results of the subject at 6 measuring locations, calculating the average 

pressure value at the waist, abdomen, and hip. Using M. Exel and SPSS softwares to analyze and determine the average 

pressure value on each measured location on the wearer's body.  

Device for measuring clothing pressure on the human body  

The team has designed and built a system to measure the pressure of tight clothing on human bodies. In order to be able to 

measure the pressure of the clothing on the non-flat or curved surfaces of the body, overcome the limitations of our previous 

study [10], in this study, we use air pressure sensors MPX10DP of NXP USA Inc produced in the US to design and complete 

a new device capable of better measuring pressure on curved surfaces like surfaces of human body. These sensors have high 

sensitivity, accuracy and stability during use. We have proceeded: 

- Design circuit processing pressure signal of tight-fit clothing on human body;  

- Build special lines between sensor and pressure signals:  

- Design interface and function of connection software;  

- Evaluate the accuracy of the device;  

- Evaluate the drift of measured results of the device;  

- Process equipment case.  

The image of the system after processing is shown in Figure 3. The image depicting the measuring system and MPX10DP air 

pressure sensor is shown in Figure 4. 

 

  

Figure 3. System photo after processing. 

  

  

Figure 4. Photo of the system measuring pressure of clothing on the wearer’s body using MPX10DP air pressure sensor 

1- Air pressure sensor  

2- Air transmission block  
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3- Amplifier module  

4- Control block     

5- Bluetooth wire connecting to computer  

6- Software to display parameters on computers.  

The authors have successfully manufactured the portable pressure measuring system of tight-fit clothing on human body 

[11]. We have used the measuring system in the research to experimentally measure the pressure of 03 types of tight-fit 

clothing such as: female body orthotics belt [12-13], legging pants [14], bra underwear [15] and tight-fit orthopedic pants on 

female student body of Hanoi University of Science and Technology. In this paper, we present the results of using a portable 

pressure measuring system to measure the pressure of tight-fit orthopedic pants on the abdomen and buttock areas of human 

body.  

Study determining the pressure of tight-fit pants on the wearer’s body by digital simulation method  

 

In order to analyze, evaluate and compare the results of determining the pressure of tight-fit orthopedic pants on the human 

body between experimental and simulation methods, we select female student in experimental study of pressure measurement 

in Section 2.1.1 as the research subject and conduct research contents:  

- Building geometric model of the abdomen and buttock of human body by 3D scanning method  

- Building structure model and model of human body attributes by CT scans   

- Building models of attributes of tight-fit pants from knitted fabrics  

- Application of finite element method and Abaqus calculation software to build simulation problem for calculating the 

pressure of tight-fit pants on abdomen and buttock area of human body. 

Building geometric model of human body   

Perform 3D scanning of the subject’s body surface on 3D scanner NX-16 3D Body Scanner of [TC]²- US [7] using white light 

to build geometric models simulating surface shape of body abdomen and buttock. Apply Rapid Form XOR3 softwares and 

reverse designing technique to build 3D geometric model of the subject's abdomen and buttock area. The results are shown in 

Fig 5.  

 

  

Figure 5. 3D geometric model of the subject's abdomen and buttock 

Building structure model and model of human body attributes by CT scans  

Conducting data collection of CT scans photos of the abdomen, buttock area of the subject’s body. The structure of abdomen 

and buttock used in the study is divided into three main parts: thick skin of 1.5 mm [4], soft tissue and bone. To simplify the 

study, the layers of soft tissue, muscle, tendons, blood vessels, and nerve fibers are incorporated as one. The boundary surfaces 

of skin, soft tissue and bone components have been recreated into the body structure block model thanks to SolidWorks 

software as shown in Figure 6. 
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(a)   (b)  (c) 

Figure 6. 3D structure model of body’s abdominal built from CT scans photos. (a) Skin model, (b) soft tissue, (c) bone 

 

 

 

 

 

 

   Figure 7. 3D model of trouser 

Trousers have a round tube shape as shown in Figure 2, the length of the tube is 100 mm, the circumference of the circles is 

calculated based on the formular (1). Usually, in the design of tight-fit clothing, the elasticity is from 10 to 50% [5]. 

0

1

l
l


=

+
 (1) 

In which: l is the initial circumference of the sample, l0 is the circumference of the body rings, ɛ is the horizontal extension of 

the fabric.   

In this study, we select horizontal extension of the fabric of 30% to simulate and calculate pressure of the trousers on the body 

at two typical positions of waist and buttock in the wearing process. The results of trouser size calculated according to the 

horizontal extension of the fabric are presented in Table 2.  

Determining model of mechanical attributes of human body and tight-fit pants from knitted fabrics 

 - Determining parameters of the 3D model of human body: In this study, the bone is assumed not to deform because of the 

costume pressure on human body. Therefore, bones are considered to be absolutely hard and inelastic materials. The skin and 

soft tissue layers are assumed to be linear elastic, homogeneous and isotropic, with basic parameters such as elastic modulus 

(Young's modulus), Poisson's coefficient, specific weight as presented in Table 3. 

Table 2. Size of trouser according to 30% horizontal expansion of fabric. 

   Measuring position 
Waist size 

(mm) 

Buttock size 

(mm) 

Human body size  75.77  90.60  

Fabric tube size  57.88  69.70  

Table 3. Mechanical attributes of the human body [2] 

(54,84 mm) 

1
0

0
 m

m
 

(61,77 mm) 
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Components  Elastic 

modulus (Mpa)  

Poisson's 

coefficient (v)  

Specific weight 

(ton/mm3)  

Skin  0,15  0,46  1,06E-09  

Soft tissue  0,06  0,48  0,937E-09  

Bone  7300  0,3  1,579E-09  

- Determining fabric parameters: Knitted fabrics used in the research are defined as linear elastic, homogeneous and 

orthogonally anisotropic materials. The correlation between stress and strain is indicated by Hooke's law. 

.ij ijkl klC = (i, j, k, l =1,3, summing total by k, l)  (2) 

In which: Cijkl tensor of elastic constants and rank-4 tensor. Since the square matrix is symmetrical, we have 21 independent 

constants. We determine the parameters of the fabric by experimental method at the textile material laboratory of School of 

Textile – Leather & Fashion, Hanoi University of Science and Technology. The elastic modulus of the fabric in vertical and 

horizontal directions is determined in the experiment testing tensile strength according to the standard ASTM D-4964-96. The 

time when stress and strain value of the sample has a linear relationship is corresponding to the strain of about 80% of the 

fabric samples in the experiment. The results determining the parameters of the used fabric samples are shown in Table 4.  

Table 4. Mechanical attributes of fabric 

W (ton/mm3)  
E1 

(N/mm2)  

E2  

(N/mm2)  
V 

G12  

(N/mm2)  

T  

(mm)  

4,03E-10  0,3986  0.4122  0,325  0,376  0,39  

In which: W: specific weight, E1 and E2 elastic modulus (Young's modulus), V - Poisson's coefficient, G12 shear modulus, T 

thickness of fabric sample. 

Application of finite element method and Abaqus calculation software to build simulation problem  

The finite element model used in the simulation contains 206, 416 elements, in which the shank model selecting linear element 

type for skin, soft tissue and bone is denoted as R3D4 (tetrahedron with 4 nodes), with average element size is of 5 mm. For 

cross sections such as waist and buttock, we divide into 72 equal parts, each part corresponding to the round arc blocked at 

the center of the arc of 5 degrees. Figure 8 illustrates the cross-section of waist size extracted from the cross-section data after 

meshing elements by applying SolidWorks software [6]; determines relative coordinates in 2 axes x and y of 72 points on 

Autocad software. 

 

 

Figure 8. Cross-section shape of waist size 
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Fabric tube model uses linear element type with symbol S4R (quadrilateral with 4 nodes) with an average size of 3 mm (Figure 

9b). During wearing process, the bone is assumed not to be deformed, all nodes on the mesh surface of bone are not shifted 

in the directions on the boundary. The bottom edge of the fabric tube moves vertically from top to bottom with a distance of 

100mm for a period of 10 seconds (Figure 9a), while on the top the perimeter of the tube freely deforms according to the 

shape of the waist model.  

 

 

 

Figure 9. (a) Boundary condition of bone and fabric tube in finite element model, (b) Mesh model of shank and fabric tube. 

RESULTS AND DISCUSSION 

Pressure distribution on cross sections of waist and buttock   

The study has selected Tight-fit orthopedic pants with a stretch of 30% for analyzing the pressure distribution on the surface 

after wearing as shown in Figure 10 a and b. The analytical results showed that the pants were stretched in many directions, 

the pants’ length on the abdomen and buttock increased by an average of 0.54 cm compared to the length before wearing the 

pants, the highest increase was 0.92 cm, the pressure was unevenly distributed on the abdomen and buttocks of the wearers’ 

body.  
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(a)      (b) 

     

Figure 10. (a) and (b). Color chart simulating the pressure of orthopedic-aesthetic pants on the abdomen and buttocks after 

wearing (respectively the front and back surface of the body). 

Observed the color chart in the Figure 10 (a) and (b), we found that the maximum pressure on the 2 sides of the body achieved 

17.2 mmHg and on the buttocks was 12.8 mmHg – it was the grey colored area on the pressure chart. The pressure on points 

are greatest at the hip, then at the buttocks and the pressure gradually decreased at other positions, especially at the front and 

back crotch area of the pants, the inner surface of the thigh contiguously to crotch, showed the lowest pressure – it is an area 

with dark blue and green colors on the pressure chart. The reason for this was the pressure usually concentrated in the area 

with a large curved radius, depend on the surface structure and the distance between the skin surface and the thighbone. With 

the help of the color chart, the tight-fit cloth costume designers could predict the pressure distribution on areas of wearer's 

body, thereby adjusting the design size to create optimal pressure according to each function of the costume. 

The pressure of the fabric on the skin surface at 2 positions (waist and buttock) were collected and calculated with the average 

results of 11.35 mmHg and 14.37 mmHg respectively. This result shows that with the same degree of horizontal extension of 

the fabric, the pressure at the cross-sectional positions of the body is different.  

Observing on the graph in Figure 11 a và b, we see that the pressure distributed on 2 cross-sections is very different. The 

pressure at 72 positions on the waist cross-section is distributed relatively more evenly than on the buttock cross-section in 

Figure 11a, the pressure at the rotation angle of 0 degree and 180 degrees on waist has the largest value of 18.28 mmHg and 

the lowest of 5,59 mmHg at the rotation angle of 270 degrees on waist. The pressure on the cross section of buttock changes 

the most, the highest pressure concentrates at two sides of hip, and the first part of buttock at the rotation angles of 0, 180 

degrees and 225, 315 degrees. Based on the above analyzed results, we find that the pressure on the same cross-section 

concentrates in the area with smaller radius of curvature such as the flank and hip positions. 
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(a)  

 

 

(b)  

Figure 11. (a) Pressure distribution on waist cross-section; (b) Pressure distribution on buttock cross-section. 

Comparison of the calculation results of pressure by simulation and experimental measurement method  

Using pressure measuring equipment designed and manufactured by the research team [7], the device includes pressure sensor 

MPX10DP manufactured by NXP USA Inc.; the circuit and software associated with the computer displaying the measured 

results. Highly sensitive sensors are attached between the fabric layer and the body surface. Conduct pressure measurements 

at 8 points on the waist and buttock of the young woman in the study. The tested subjects are in the standing position, measure 

5 times at each position, then taking the average result of 5 measurements to compare with the simulation results as shown in 

Table 5.  

Table 5. Table of pressure values measured by simulation and experimental method 

Measuring 

position  

Pressure values measured by 

simulation and experimental method (mmHg) 

Results Anterior Right Posterior Left 
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Waist  

The  

simulated 
12.37 14.56 10.78 15.34 

The 

measured 
13.63 16.87 9.87 16.92 

Error (%) 9.24 13.69 9.22 9.34 

Buttock  

The 

simulated 
6.67 6.53 4.02 6.36 

The 

measured 
7.28 7.45 4.53 7.13 

Error (%) 8.38 12.35 11.26 10.80 

 

 

Figure 12. Comparison chart of pressure values get by experimental measurement and calculation simulation 

From the results summarized, analyzed đâin Table 5 and Figure 11, we find that the experimental measurement results have 

lower value; tend to change similar to simulation results. The results measured at first part of buttock on the left and right by 

experimental and simulation methods has largest difference. The smallest calculated error is 5.6% and the largest is 16.5%, 

the average error between the two measurement methods is 12.6%.  

Based on the above results and analysis, we conduct discussion about the results of measured pressure of clothing on the 

wearer's body published in previous domestic and international researches. It can be affirmed that the calculation simulation 

method is completely applicable in practice, helping us to quickly predict and build the pressure diagram of clothing on each 

area of the wearer’s body, save our time and costs. 

The results of the study [13-15] shows that the pressure measuring system of clothing on the human body using MPX10DP 

pressure sensor manufactured by the research team is capable of measuring pressure at specific positions on the human body 

such as the chest area, abdomen area, buttocks area and lower body’s area, especially measuring at the position on the curved 

surface of human parts with high reliability and accuracy. 

CONCLUSION 

In this study, we choose MPX10DP pressure sensor of NXP USA Inc - USA to build a system measuring directly the pressure 

of clothing on the wearer's body. The circuit processing pressure signal has been designed and built based on 3 basic blocks: 

sensor block, control block and display block. Since the operation of the pressure sensor depends on the environmental 

parameters as temperature, the processing circuit is integrated with a temperature sensor for building the characteristic line 

that connects the signal of voltage difference obtained from pressure sensor to appropriate pressure value. The software 

connecting signal processing circuit has been designed and built with a simple, intuitive interface to support the display and 

storage of measured results on the computer.  

Post-assembly testing system is calibrated by ALP K2 pressure meter with error less than 10% at low level of measured 

pressure (<20 mmHg). The value measured by the testing system is well suited with value from ALP K2 pressure meter with 

adjusted squared value R2 = 99%. The system provides measured results with the smallest data drift (~ 0%) in the first 15 

minutes of measurement. After this time, the maximal drift pressure value is 2.6% when continuously measuring at one 
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pressure point for 2 hours. After the testing system was adjusted, the box is re-designed with dimensions of 142 × 82 × 40 

mm. The pressure measuring results of the system show that the error of the measured results is within the permitted range 

and appropriate to the requirement of pressure measurement of clothing on the human body during wearing process.  

The system works stably and is simple to use, the software has friendly and convenient interface for users that allows 

measuring the pressure of clothing on the body during wearing process at static states and basic movement states. The research 

has successfully developed a model that simulates the pressure of tight-fit clothing on the wearer's body. Application of 

experimental method to determine parameters of human body model and fabrics in the study. The research results indicate 

that with the same degree of horizontal extension of the fabric, the pressure at the positions on the body surface has different 

values. With a relatively horizontal extension of 30% of the fabric used in the study, the average pressure at 72 points on the 

waist cross-section is 3.75 mmHg greater than the average pressure at 72 points on the buttock position.    

Compared with the experimental measurement method, the simulation model provides completely suitable measurement 

results with errors within the allowed range. This simulation method helps us better understand the mechanism of mechanical 

impact of fabric on the human body in the wearing process, is used as a basis for calculating size to design tight-fit clothes for 

medical use, sports and cosmetic orthopedic ... 

NOMENCLATURE 

l is the initial circumference of the sample (mm). 

l0 is the circumference of the body rings (mm). 

ɛ is the horizontal extension of the fabric (%).   

Cijkl is tensor of elastic constants and rank-4 tensor. 

W is specific weight (ton/mm3). 

E1 and E2 elastic modulus (Young's modulus) (N/mm2)  

V - Poisson's coefficient (N/mm2). 

G12 shear modulus (N/mm2).  

T thickness of fabric sample (mm). 

ACKNOWLEDGEMENT 

This study was supported by the Ministry of Education and Training of Vietnam, Hanoi University of Science and Technology 

with the Ministry-level theme of Science and Technology Code B2017-BKA-54. 

REFERENCES   

[1] Y. Cai, W. Yu and L. Chen. “A finite element mechanical contact model of 3D human body and a well-fitting bra”. 

Advances in Applied Digital Human Modeling, Published by AHFE Conference, pp.157-165, 2014.  

[2] K.W. Yeung, Y. Li, and X. Zhang. “A 3D Biomechanical Human Model for Numerical Simulation of Garment-Body 

Dynamic Mechanical Interactions During Wear”. The Journal of The Textile Institute, vol 95, pp 59-79, 2004.  

[3] D.N. Mukherjee, S. Panda, B. Maji, “Design of Low Power High Speed Double Tail Comparator with 45nm Technology 

for ADC Application”, Advances In Industrial Engineering And Management, vol. 8, no. 1, pp. 60-66, 2019. 

[4] Zhang, K. W. Yeung, And Y. Li “Numerical simulation of 3D dynamic Gament pressure”. Textile Research 

Journal, vol 72, pp 245-252, 2002. 

[5] Rong Liu, Yi-Lin Kwok, Yi Li, Terence -T Lao, Xin Zhang, and Xiao Qun Dai, “A Three-dimensional Biomechanical 

Model for Numerical Simulation of Dynamic Pressure Functional Performances of Graduated Compression Stocking” 

(GCS). Fibers and Polymers, vol.7, no.4, pp 389-397, 2006. 

[6] L. Natrayan, E. Aravindaraj, M.S. Santhosh, M. Senthil Kumar, “Analysis And Optimization Of Connecting Tie Rod 

Assembly In Agriculture Application”, Acta Mechanica Malaysia, vol. 2, no. 1, pp. 6-10, 2019. 



A Study Determining Pressure Of Tight-Fit Clothing On Human Body By Experimental Measuring And Numerical Simulatiol Method 

 

216 
 

[7] S.A. Mirjalili, M. Rafeeyan, Z. Soltanzadeh, “The Analytical Study of Garment Pressure on the Human Body Using 

Finite Elements”. 8th International Conference Advances in coatings technology act’08, Warsaw, Poland, vol. 16, no. 

3, pp 25-27, 2008.  

[8] P.D. Nam, N.Q. Toan, P.T. Thao, “The Defining Study of Garment Pressure on the Human Body by Theoretical Method 

and Experimental Method”. Journal of Science and Technology, Technical Universities, vol. 103, pp 83-88, 2014.  

[9] Z. Liang, W. Wenshun, “Parametric Architectural Design Based On Optimization Algorithm”, Engineering Heritage 

Journal, vol. 3, no. 1, pp. 13-17, 2019. 

[10] N.Q. Toan, P.T. Thao, D.V. Hai, “Thiết kế và chế tạo hệ thống đo áp lực của trang phục lên cơ thể người sử dụng cảm 

biến lực”. Journal of Science and Technology, Technical Universities, Vol. 110, pp 132–136, 2016.  

[11] N.Q. Toan, P.T. Thao, D.V. Hai, “Designing and fabricating device for measuring clothing pressure on the human body 

using force sensors”. Journal of Science & Technology Technical Universities, No 110, Hanoi Vietnam, pp 132-136, 

2016.  

[12] H. Khan, Muhammad Arif, S.T. Mohyud-Din, “Numerical Solution Of Fractional Boundary Value Problems By Using 

Chebyshev Wavelet Method”, Matrix Science Mathematic, vol. 3, no. 1, pp. 13-16, 2019. 

[13]  P.T. Thao, V.X. Hien, “Designing and fabricating a handy instrument for measuring clothing pressure on the human 

body using MPX10DP pressure sensor”. Journal of Science and Technology, Technical Universities, Vol. 133, pp 45-

52, 2019.  

[14]  P.T. Thao, T.T. Phuong Dung, “A study results of determining the pressure of leggings on Vietnamese student”.  The 

1st National Scientific Conference on Textile, Apparel and Leather Engineering, Agricultural Academy Publisher, ISBN: 

978-604-924-374-5; pp 241-248, 2018.  

[15]  P.T. Thao, H.T. Thuy, “Experimental studies on measuring of the comfort pressure on human body of Vietnamese 

young women at the age from 18 to 25 during basic movements while wearing ticht clothes”. Journal of Science & 

Technology of Hanoi University of Industry, No 47, pp 169-176, Hanoi, Vietnam, ISSN 1859-3585, 2017.  

[16]  P.T. Thao, H.T. Dinh, “Research of determination the comfort pressure on Vietnamese youth females wearing bras”. 

Journal of Science & Technology of Hanoi University of Industry, Hanoi, Vietnam, ISSN 1859-3585, No 47, pp 164-

168, 2017.  


