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ARTICLE INFO ABSTRACT 

Received:  18/10/2024 This study presents a program to predict trousers’ size using a fuzzy logic 

technique. There are three variables to input into the program to give the 

output result of the fit size. The first variable is the waist measurement. The 

second variable is the hip measurement. The third variable is the trousers’ 

length measurement. The size determination is done by the Min-Max rule 

through the IF-THEN structure, effectively managing the commands in the 

model. The fuzzy rule matrix consists of 108 rows and 6 columns, in which 

each row represents a fuzzy rule. Each row is a fuzzy rule. The first column 

represents six groups of neck circumference. The second column represents 

six groups of hip circumference. The third column represents three groups 

of pants length. The fourth column represents six predicted output sizes. 

The fifth column is the weight coefficient. The last column represents the 

type of logical connection. This size prediction method only takes about 

five to six seconds to predict the fit size. This reduces the time to choose 

the size compared to the traditional method. In addition, it reduces the risk 

of damaging the sample. This method to predict sizes can apply to many 

other types of clothing as well as many other fields of the garment industry. 
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1. Introduction 

Today, numerous studies have explored body size prediction using AI algorithms. For example, one 

study developed a back-propagation neural network model to predict body size by inputting key human 

body dimensions [1]. Another research project employed Artificial Neural Networks to create a model 

for predicting virtual clothing fit in Optitex software, using data from 50 women aged 18 to 35 years 

[2]. Additional research has focused on applying genetic algorithms to propose a 3D design method for 

polo shirts [3] and on designing Kansei-style T-shirts using back-propagation neural networks [4]. Other 

studies have explored clothing fit prediction through various algorithms [5]-[7]. These intelligent 

algorithms are applied not only in garment design but also in areas such as technology, sewing materials, 

and production management within the garment industry. For instance, several studies have investigated 

advancements in production technology [8]-[12], while others have focused on intelligent algorithms 

for sewing materials [13]-[15]. One study proposed a new size chart, building upon existing market size 

charts, and linking secondary body measurements to primary measurements without relying on linear 

regression [16]. The research presented in this paper builds upon these previous studies, emphasizing 

the importance of selecting the correct size for ready-to-wear clothing, a process that often requires 

significant time to ensure proper fit. By integrating insights from these studies, the authors aim to 

develop a more accurate and practical model for predicting clothing sizes using advanced techniques. 

This model has the potential to greatly enhance the fit and comfort of ready-made clothing, addressing 

the ongoing challenge of achieving optimal sizing in the garment industry. In studies [17]-[22], the 

authors employed a triangular fuzzy classification method to determine appropriate sizes from the sizing 

data system using fuzzy techniques. The goal is to identify the best-fitting size for individuals based on 

actual data in the table and various body dimensions under edge conditions. The authors used fuzzy 

logic to establish the mathematical model, where the input variables are inseam height and neck girth 

measurements, and the output variables are the human size codes and body shapes [23]. Selecting the 

correct size for ready to wear clothing often requires considerable time, doing research in this area 
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essential. It can be said that clothing is always an essential need of every person. It not only protects the 

body but also helps people beautify. Especially in today's social conditions, most people go out to work 

or do business at home. In any environment, they are interested in dressing well. Men are no exception. 

This is also the group of people who are too lazy to try on clothes when shopping, especially trousers. 

Men's trousers are an important part of men's wardrobe. Research on choosing men's trousers sizes using 

fuzzy logic techniques is important not only for the garment industry but also to meet the increasing 

demand for fashion and comfort of consumers. This research brings long-term value to both 

manufacturers and customers. This is also the reason why the group of authors chose this topic for 

research. 

2. Materials and Methods 

The size chart for men's trousers at Sanding Company in Vietnam consists of four horizontal 

dimensions and one vertical dimension, leading to a total of six distinct sizes. These dimensions are 

meticulously measured to cater to various body types. The size range begins at size 28, which is suitable 

for individuals with smaller waist and hip measurements, and goes up to size 33, tailored for those with 

larger proportions. Each size increases by one unit, ensuring a smooth and gradual progression in fit 

[24]. 

Fuzzy logic is applied to develop a model for extracting the fit size and executing the simulation 

program. This study utilizes the Mamdani model in a MISO fuzzy system, incorporating two inputs and 

one output. The fuzzy logic rules are derived from fuzzy sets and follow the Max-Min principle. The 

model makes use of two types of membership functions: triangular and trapezoidal. The trapezoidal 

membership function is used for the first and last sets of the membership functions. Figure 1 illustrates 

the triangular membership function, defined by three parameters: the lower limit, peak, and upper limit, 

which are calculated using Equation (1). Figure 2 displays the trapezoidal membership function, 

characterized by two parameters at the lower end and two at the top, calculated using Equation (2) [25]. 

 

Figure 1. The triangular membership 

functions. 
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Figure 2. The trapezoidal membership 

functions. 
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The model has structured IF-THEN to practice commands effectively in Mamdani: 

If (x1 is 𝐴1
𝑚) and (x2 is 𝐵1

𝑛) and (x3 is 𝐶1
𝑝

)then (y1 is 𝐷𝑞) 

In there: 

x1 is the first variable, that is the waist girth. 

x2 is the second variable, that is the hip girth. 

x3 is the third variable, that is the trousers length. 

y is the output. 

A is the MF for the first input. 
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B is the MF for the second input. 

C is the MF for the third input. 

D is the size that needs to look for and C∈N. 

m is the number which shows a total of the membership 

function for the first input. 

n is the number which shows the total of the MF for the second input. 

p is the number which shows the total of the MF for the third input. 

q is the size number having in rules. 

3. Results and Discussion 

3.1. Primary dimensions in the size chart 

The size chart for Sanding trousers, utilized in this study, consists of six sizes, each represented by a 

number (Table 1). The chart includes two types of size labels and covers five dimensions (Figure 3). Of 

these dimensions, three are considered primary: waist girth, hip girth and trousers length. These primary 

dimensions are used as input variables in the fuzzy model.   

 

Figure 3. The men’s trousers size chart. 

Table 1. The men’s trousers size chart. 

Dimension (cm) 
Sizes symbol 

28 29 30 31 32 33 

Trousers length (A) 94 96 96 98 98 98 

Waist girth (B) 63 67 71 75 79 83 

Hip girth (C) 78.5 82.5 86.5 90.5 94.5 98.5 

Thigh girth (D) 42 45 48 51 54 57 

Leg opening (E) 31 32 32 34 34 35 

3.2. The boundary conditions for input’s two variables 

The first variable (x1) is the waist girth, The second variable (x2) is the hip girth and the third variable 

(x3) is the trousers length. These variables are subject to the following boundary conditions: 61  x1  

85 (cm); 76.5  x2  100.5 (cm), 92  x3  100 (cm). 
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3.3. The input – output variables 

The fuzzy logic system consists of three input variables and one output variable (Figure 4). Each 

input variable is associated with several membership functions, representing the degree of belonging to 

a specific fuzzy set. For instance, the first input variable includes six membership functions of 

trapezoidal and triangular shapes, as detailed in Table 2 and illustrated in Figure 5. Similarly, the second 

input variable has six membership functions of the same types, as shown in Table 2 and Figure 6. The 

third input variable follows the same structure as the first, with three membership functions of 

trapezoidal and triangular forms, as outlined in Table 2 and Figure 7. The output variable is defined by 

six membership functions, as indicated in Table 2 and Figure 8. 

 

Figure 4. The fuzzy logic system of looking for the men’s trousers size. 

 

Figure 5. Membership functions for the first input variable (Waist girth). 

 

Figure 6. Membership functions for the second input variable (Hip girth). 

 

Figure 7. Membership functions for the third input variable (Trousers length). 
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Figure 8. Membership functions for the output (Size). 

Table 2. The range of membership functions’ parameters for inputs and output. 

The input The output 

The first input (Waist 

girth) 

The second input (Hip girth) The third input (Trouser 

Length) 

MF Parameter (cm) MF 29 MF Parameter (cm) MF Parameter (coding size) 

W1 [60 60 63 66.5] H1 [75 76.5 78.5 82] L1 [92 92 94 95.5] 28 [27 27 28.5 29] 

W2 [63.5 67 70.5] H2 [79 82.5 86] 29 [28 29 30] 

W3 [67.5 71 74.5] H3 [83 86.5 90] L2 [94.5 96 97.5] 30 [29 30 31] 

W4 [71.5 75 78.5]] H4 [87 90.5 94] 31 [30 31 32] 

W5 [75.5 79 82.5] H5 [91 94.5 98] L3 [96.5 98 100 100] 32 [31 32 33] 

W6 [79.5 83 84 85] H6 [95 98.5 100 100.5] 33 [32 32.5 33 33] 

The first input has six membership functions with the type trapezoidal and triangular. The code for 

waist girth: 

fis = addvar(fis, 'input', 'Waist', [61 85]); 

fis = addmf(fis, 'input', 1, '63', 'trapmf', [W1]); 

fis = addmf(fis, 'input', 1, '67', 'trimf', [W2]); 

fis = addmf(fis, 'input', 1, '71', 'trimf', [W3]); 

fis = addmf(fis, 'input', 1, '75', 'trimf', [W4]); 

fis = addmf(fis, 'input', 1, '79', 'trimf', [W5]); 

fis = addmf(fis, 'input', 1, '84', 'trapmf', [W6]); 

The second input has six membership functions with the type trapezoidal and triangular. The code 

for hip girth: 

fis = addvar(fis, 'input', 'Hip', [76.5 100.5]); 

fis = addmf(fis, 'input', 2, '78.5', 'trapmf', [H1]); 

fis = addmf(fis, 'input', 2, '82.5', 'trimf', [H2]); 

fis = addmf(fis, 'input', 2, '86.5', 'trimf', [H3]); 

fis = addmf(fis, 'input', 2, '90.5', 'trimf', [H4]); 

fis = addmf(fis, 'input', 2, '94.5', 'trimf', [H5]); 

fis = addmf(fis, 'input', 2, '100', 'trapmf', [H6]); 

The third input has three membership functions with the type trapezoidal and triangular. The code 

for length trousers: 

fis = addvar(fis, 'input', 'Length', [92 100]); 

fis = addmf(fis, 'input', 3, '94', 'trapmf', [L1]); 

fis = addmf(fis, 'input', 3, '96', 'trapmf', [L1]); 

fis = addmf(fis, 'input', 3, '98', 'trapmf', [L3]); 

The output result is a number. This number is the size which needs looking for.  The code for the 

output: 
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fis = addvar(fis, 'output', 'Size', [27 34]); 

fis = addmf(fis, 'output', 1, 'S28', 'trapmf', [S28]); 

fis = addmf(fis, 'output', 1, 'S29', 'trimf', [S29]); 

fis = addmf(fis, 'output', 1, 'S30', 'trimf', [S30]); 

fis = addmf(fis, 'output', 1, 'S31', 'trimf', [S31]); 

fis = addmf(fis, 'output', 1, 'S32', 'trimf', [S32]); 

fis = addmf(fis, 'output', 1, 'S33', 'trimf', [S33]); 

3.4. The matrix of fuzzy logic rules 

The output values for any combination of the three input variables. Because there are six membership 

functions for the first input variable and six membership functions for the second input variable. There 

are three membership functions for the third input variable, so the total number of fuzzy rules in the 

study is 108. The size notation is numbered according to the waist girth measurement. Values of a 

model’s set parameters are the results having from the establishing the size chart. The fuzzy rule set of 

the study is presented in Table 3. In this table, the numbers 1, 2, 3, 4, 5, and 6 represents the order in 

which the member functions were defined as follows: 

Waist girth: W63 = 1; W67 = 2; W71 = 3; W75 = 4; W79 = 79; W83 = 6 

Hip girth: H78.5 = 1; H82.5 = 2; H86.5 = 3; H90.5 = 4; H94.5 = 5; H98.5=6. 

Length trousers: L94 = 1; L96 = 2; L98 = 3. 

Size: S28 = 1; S29 = 2; S30 = 3; S31 = 4; S32 =5; S33 = 6 

Table 3. The matrix of fuzzy rule set. 

Fuzzy 

rules 

Waist Hip Length Size Fuzzy 

rules 

Waist Hip Length Size Fuzzy 

rules 

Waist Hip Length Size 

1 1 1 1 1 37 3 1 1 1 73 5 1 1 1 

2 2 38 2 74 2 

3 3 39 3 75 3 

4 2 1 2 40 2 1 2 76 2 1 2 

5 2 41 2 77 2 

6 3 42 3 78 3 

7 3 1 3 43 3 1 3 79 3 1 3 

8 2 44 2 80 2 

9 3 45 3 81 3 

10 4 1 4 46 4 1 4 82 4 1 4 

11 2 47 2 83 2 

12 3 48 3 84 3 

13 5 1 5 49 5 1 5 85 5 1 5 

14 2 50 2 86 2 

15 3 51 3 87 3 

16 6 1 6 52 6 1 6 88 6 1 6 

17 2 53 2 89 2 

18 3 54 3 90 3 

19 2 1 1 1 55 4 1 1 1 91 6 1 1 1 

20 2 56 2 92 2 
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21 3 57 3 93 3 

22 2 1 2 58 2 1 2 94 2 1 2 

23 2 59 2 95 2 

24 3 60 3 96 3 

25 3 1 3 61 3 1 3 97 3 1 3 

26 2 62 2 98 2 

27 3 63 3 99  

28 4 1 4 64 4 1 4 100 4 1 4 

29 2 65 2 101 2 

30 3 66 3 102 3 

31 5 1 5 67 5 1 5 103 5 1 5 

32 2 68 2 104 2 

33 3 69 3 105 3 

34 6 1 6 70 6 1 6 106 6 1 6 

35 2 71 2 107 2 

36 3 72 3 108 3 

Through Table 3, a rule list is established, consisting of 108 lines and 6 columns. All lines represent 

a rule, while each column in the rule matrix corresponds to the following: the first input variable (Waist), 

the second input variable (Hip), the third input variable (Length) the output variable (Size), the weight 

factor, and the logic connection type. The matrix is presented below: 

ruleList = 

[1 1 1 1 1 1; % If (waist is W63) and (hip is H78.5) and (length is 94) then (size is S28)    

1 1 2 1 1 1; % If (waist is W63) and (hip is H78.5) and (length is 96) then (size is S28) 

1 1 3 1 1 1; % If (waist is W63) and (hip is H78.5) and (length is 98) then (size is S28) 

1 2 1 2 1 1; % If (waist is W63) and (hip is H82.5) and (length is 94) then (size is S29) 

1 2 2 2 1 1; % If (waist is W63) and (hip is H82.5) and (length is 96) then (size is S29)            

1 2 3 2 1 1; % If (waist is W63) and (hip is H82.5) and (length is 98) then (size is S29) 

1 3 1 3 1 1; % If (waist is W63) and (hip is H86.5) and (length is 94) then (size is S30)  

1 3 2 3 1 1; % If (waist is W63) and (hip is H86.5) and (length is 96) then (size is S30) 

1 3 3 3 1 1; % If (waist is W63) and (hip is H86.5) and (length is 98) then (size is S30) 

1 4 1 4 1 1; % If (waist is W63) and (hip is H90.5) and (length is 94) then (size is S31) 

1 4 2 4 1 1; % If (waist is W63) and (hip is H90.5) and (length is 96) then (size is S31) 

1 4 3 4 1 1; % If (waist is W63) and (hip is H90.5) and (length is 98) then (size is S31)  

1 5 1 5 1 1; % If (waist is W63) and (hip is H94.5) and (length is 94) then (size is S32) 

1 5 2 5 1 1; % If (waist is W63) and (hip is H94.5) and (length is 96) then (size is S32) 

1 5 3 5 1 1; % If (waist is W63) and (hip is H94.5) and (length is 98) then (size is S32) 

1 6 1 6 1 1; % If (waist is W63) and (hip is H98.5) and (length is 94) then (size is S33) 

1 6 2 6 1 1; % If (waist is W63) and (hip is H98.5) and (length is 96) then (size is S33)  

1 6 3 6 1 1; % If (waist is W63) and (hip is H98.5) and (length is 98) then (size is S33)                                       ⁞ 

6 1 1 1 1 1; % If (waist is W86) and (hip is H78.5) and (length is 94) then (size is S28) 

6 1 2 1 1 1; % If (waist is W86) and (hip is H78.5) and (length is 96) then (size is S28) 
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6 1 3 1 1 1; % If (waist is W86) and (hip is H78.5) and (length is 98) then (size is S28) 

6 2 1 2 1 1; % If (waist is W86) and (hip is H82.5) and (length is 94) then (size is S29) 

6 2 2 2 1 1; % If (waist is W86) and (hip is H82.5) and (length is 96) then (size is S29) 

6 2 3 2 1 1; % If (waist is W86) and (hip is H82.5) and (length is 98) then (size is S29) 

6 3 1 3 1 1; % If (waist is W86) and (hip is H86.5) and (length is 94) then (size is S30) 

6 3 2 3 1 1; % If (waist is W86) and (hip is H86.5) and (length is 96) then (size is S30) 

6 3 3 3 1 1; % If (waist is W86) and (hip is H86.5) and (length is 98) then (size is S30) 

6 4 1 4 1 1; % If (waist is W86) and (hip is H90.5) and (length is 94) then (size is S31) 

6 4 2 4 1 1; % If (waist is W86) and (hip is H90.5) and (length is 96) then (size is S31) 

6 4 3 4 1 1; % If (waist is W86) and (hip is H90.5) and (length is 98) then (size is S31) 

6 5 1 5 1 1; % If (waist is W86) and (hip is H94.5) and (length is 94) then (size is S32) 

6 5 2 5 1 1; % If (waist is W86) and (hip is H94.5) and (length is 96) then (size is S32) 

6 5 3 5 1 1; % If (waist is W86) and (hip is H94.5) and (length is 98) then (size is S32) 

6 6 1 6 1 1; % If (waist is W86) and (hip is H98.5) and (length is 94) then (size is S33) 

6 6 2 6 1 1; % If (waist is W86) and (hip is H98.5) and (length is 96) then (size is S33) 

6 6 3 6 1 1]; % If (waist is W86) and (hip is H98.5) and (length is 98) then (size is S33) 

3.5 The result of prediction for the men’s trousers sizes 

In the program’s command window, start by entering the file name. Then, inputing the waist girth, 

hip girth, and trousers length measurements (Figure 9). The program will process these values and 

provide the corresponding size. For instance, if the waist measurement is 66 cm, the hip girth is 75.5 

cm, and the trousers length is 92 cm, the resulting size will be 28. If any input values are out of bounds, 

an error will be displayed.  

 

Figure 9. The flowchart for the predicting sizes. 
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3.6 The flow chart to predict the trousers size  

The program is written in Matlab software and consists of five stages (Figure 10). In Stage 1, the 

program is named using the newfis command. In Stage 2, the addvar and addmf commmands are used 

to set up the membership functions for the input variables: waist, hip, and trousers length. Additionally, 

the output membership function, which corresponds to the predicted size, is set up. In Stage 3, the fuzzy 

rule matrix is defined using the rulelist command. In Stage 4, the input data for the three variables are 

specified using the input command. The if-else, end command is then used to define the measurement 

range for the variables. Finally, the results are displayed when running the fprintf command. The 

displayed result will be the size (as shown in Table 1) if the values of the three input variables are within 

the boundary conditions; otherwise, the message "Input values are out of bounds" will be shown. 

 

Figure 10. The algorithm to predict trousers size. 

3.7. Testing the Size Selection Model 

The research sampled individuals aged 18 to 60, divided into three age groups: 18-25, 25-45, and 45-

60, with 10 men tested in each group. The size prediction process was evaluated using two distinct 

testing methods. In the first method, the measurements from Table 1 were entered into the program. The 

output sizes were then compared with the corresponding sizes listed in the table. In the second method, 

waist girth, hip girth and trousers length measurements were input into the prediction program. The 

resulting sizes were compared with those in the size chart. Both methods showed a high level of accuracy 

and consistency with the expected sizes, confirming the reliability of the size selection process used in 

the study. The fuzzy inference times for one size selection was about five to six seconds (from when 

starting to enter the waist girth. Hip girth and trousers length). If choosing the size using the traditional 

method (choosing and wearing the sample many times to select the right size for the body size), it would 

take at least 10 minutes to choose the fit size for the body size. Therefore, it shows that the size prediction 
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method using fuzzy logic techniques will reduce the time needed to choose the sample. At the same 

time, it also reduces the risk of damage due to repeated sample testing. 

3.8. Discussion 

In the future, the size prediction model using fuzzy logic techniques will be applied to a wider variety 

of clothing styles and user groups. This application will enable consumers to quickly find clothing that 

fits their body shape, saving time in sample selection and reducing the likelihood of product damage. 

Furthermore, these research results align with current Industry 4.0 trends, contributing to advancements 

in personalized and efficient retail experiences. 

However, this technique faces challenges when scaling to more complex systems. As the number of 

input variables increases, the number of rules grows exponentially, making it difficult to manage and 

optimize.  

4. Conclusions 

This paper presents a study that explores the use of fuzzy logic for predicting men's trousers size. 

The proposed model incorporates three key input variables: waist girth, hip girth, and trousers length. 

To effectively capture the nuances of these measurements, the model utilizes six membership functions 

for waist girth, six for hip girth, and three for trousers’s length. The size prediction program is based on 

the Max-Min composition rule within the Mamdani fuzzy system. It consists of five stages, with a fuzzy 

rule matrix comprising 108 rows and 6 columns. This system helps customers quickly determine their 

appropriate size, significantly improving the process of selecting the right fit. It not only saves time but 

also reduces the risk of product damage due to repeated sample testing. Moreover, the model is well-

suited for e-commerce platforms, where size selection is critical. Overall, this study offers a promising 

approach to size prediction, with strong potential for practical applications in apparel technology, paving 

the way for more efficient and personalized clothing solutions. 

Acknowledgments 

This research is funded by Vietnam National University Ho Chi Minh City (VNU-HCM) under grant 

number C2024-20-06. Authors acknowledge Ho Chi Minh City University of Technology (HCMUT), 

VNU-HCM for supporting this study. 

Saigon 2 Garment Joint Stock Company, Vietnam, has approved the size chart in the study for the 

author’s use. 

Conflict of Interest 

The authors confirm that there is no conflict of interest to declare for this publication. 

REFERENCES  

[1]  K. Liu, J. Wang, E. Kamalha, V. Li, and X. Zeng, “Construction of a prediction model for body dimensions used in garment pattern 

making based on anthropometric data learning,” The Journal of The Textile Institute, vol. 108, no. 12, pp. 2107–2114, 2017, doi: 

10.1080/00405000.2017.1315794. 
[2]  A. P. Chan and K. Y. Cheong, “Improving the Apparel Virtual Size Fitting Prediction under Psychographic Characteristics and 3D Body 

Measurements Using Artificial Neural Network,” Human Factors for Apparel and Textile Engineering, vol. 32, pp. 94–105, 2022, doi: 

10.54941/ahfe1001543. 

[3]  Z. Zhuo and C. Honglian, “3D modeling design and rapid style recommendation of polo shirt based on interactive genetic algorithm,” 

Journal of Engineered Fibers and Fabrics, vol. 15, pp. 1-9, 2020, doi: 10.1177/1558925020966664. 

[4]  H. Xu, R. Ren, and H. Chen, “Research on T-shirt-style design based on Kansei image using back-propagation neural networks,” AUTEX 
Research Journal, vol. 24, no.1, p. 20230007, 2024, doi:10.1515/aut-2023-0007. 

[5]  Y. Karasawa, M. Uemae, and M. Kamijo, “Prediction of clothing comfort sensation of an undershirt using artificial neural networks 

with psychophysiological responses as input data,” Textile Research Journal, vol. 92, no. 3-4, 2022, doi: 10.1177/00405175211034242. 
[6]  B. Bizuneh, A. Destaw, F. Hailu, S.Tsegaye, and Bizuayehu, “Garment sizing system development for Amhara policemen uniforms 

using data mining techniques,” Research Journal of Textile and Apparel Mamo, vol. ahead-of-print, no. ahead-of-print, doi: 
10.1108/RJTA-02-2023-0023. 

[7]  K. Liu, H. Wu, C. Zhu, J. Wang, X. Zeng, X. Tao, and P. Bruniaux, “An evaluation of garment fit to improve customer body fit of 

fashion design clothing,” Int J Adv Manuf Technol, vol.120, pp. 2685–2699, 2022, doi: 10.1007/s00170-022-08965-z. 

[8]  J. Sarkar, N. M. Rifat, Md. S. U. Zaman, Md. A. A. Faruque, and Z. H. Prottoy, “Advanced Technology in Apparel Manufacturing. 
Advanced Technology in Textiles,” Springer, Singapore, pp. 177-231, 2023, doi: 10.1007/978-981-99-2142-37. 

[9]  E. Onaran and S. Yanık, "Predicting Cycle Times in Textile Manufacturing Using Artificial Neural Network. Intelligent and Fuzzy 

Techniques in Big Data Analytics and Decision Making,” INFUS 2019. Advances in Intelligent Systems and Computing, 1029. Springer, 
Cham. pp. 305-312, 2020, doi: 10.1007/978-3-030-23756-1_38. 

mailto:jte@hcmute.edu.vn
https://doi.org/10.1080/00405000.2017.1315794
https://doi.org/10.1080/00405000.2017.1315794
https://doi.org/10.54941/ahfe1001543
https://doi.org/10.54941/ahfe1001543
https://doi.org/10.1515/aut-2023-0007
https://doi.org/10.1177/00405175211034242
https://doi.org/10.1108/RJTA-02-2023-0023
https://doi.org/10.1108/RJTA-02-2023-0023
https://doi.org/10.1007/s00170-022-08965-z
https://doi.org/10.1007/978-981-99-2142-3_7
https://doi.org/10.1007/978-3-030-23756-1_38


 

ISSN: 2615-9740 

JOURNAL OF TECHNICAL EDUCATION SCIENCE 
Ho Chi Minh City University of Technology and Education 

Website: https://jte.edu.vn 
Email: jte@hcmute.edu.vn 

 

 

JTE, Volume 19, Issue 06, 2024 94 
 

 

[10]  Y. Kuvvetlı and P. D. Baykal, “Determination of Difficulty Level for Garment Model with Fuzzy Logic Method,” Tekstil Ve Mühendis, 

vol. 28, no.121, pp. 39-47, 2021. 

[11]  Z. Wang et al., “An Interactive Personalized Garment Design Recommendation System Using Intelligent Techniques,” Applied 
Sciences, vol. 12, no. 9, p. 4654, May 2022, doi: 10.3390/app12094654. 

[12]  M. Kim, Y. J. Sohn, W. Y. Lee, and C. S. Kim, “Fuzzy control-based engine sizing optimization for a fuel cell/battery hybrid mini-bus,” 

Journal of Power Sources, vol. 178, no. 2, pp. 706-710, April 2008, doi: 10.1016/j.jpowsour.2007.12.047. 
[13]  J. Sarkara, M. Abdullah, A. Faruqueb, and E. Khalil, “Predicting the tearing strength of laser engraved denim garments using a fuzzy 

logic approach,” Heliyon, vol. 8, no. 1, 2022. 

[14]  J. Sarkar, M. Abdullah, A. Faruque, and M. S. Mondal, “Modeling the seam strength of denim garments by using fuzzy expert system,” 
Journal of Engineered Fibers and Fabrics, vol. 1, 2021, doi: 10.1177/15589250219889. 

[15]  J. Sarkar, M. Abdullah, A. Faruque, and M. S. Mondal, “Application of Neural Network for the Prediction of Loss in Mechanical 

Properties of Aramid Fabrics After Thermal Aging,” Textile and Apparel, vol. 34, no. 1, pp. 77-86, 2024, doi: 
10.32710/tekstilvekonfeksiyon.1280482. 

[16]  J. Pei, H. Park, S. P. Ashdown, and A. Vuruskan, “A sizing improvement methodology based on adjustment of interior accommodation 

rates across measurement categories within a size chart,” International Journal of Clothing Science and Technology, vol. 29, no. 5, pp. 
716-731, 2017, doi: 10.1108/IJCST-03-2017-0024. 

[17]  N. T. M. Hien, V. T. Quan, and B. M. Huong, “Using of fuzzy theory extracts the fit size of human,” International Journal of System 

Assurance Engineering and Management, vol. 14, pp. 29–36, 2023, doi: 10.1007/s13198-020-01010-w.  
[18]  N. Saaludin, A. Saad, and C. Mason, “Intelligent Size Matching Recommender System: Fuzzy Logic Approach in Children Clothing 

Selection,” IOP Conference Series: Materials Science and Engineering, pp. 17-18, 2020, doi: 10.1088/1757-899X/917/1/012014. 

[19]  J. Zhang, K. Liu, M. Dong, H. Yuan, C. Zhu, and X.  Zeng, “An intelligent garment recommendation system based on fuzzy techniques,” 
The Journal of The Textile Institute, vol. 111, no. 9, pp. 1324–1330, 2019, doi: 10.1080/00405000.2019.1694351. 

[20]  J. Zhang, W. Li, X. Zeng, H. Yuan, and M. Dong, “Garment knowledge base development based on fuzzy technology for 

recommendation system,” Iindustria textile, vol. 71, no. 5, 2020. 
[21]  M. H. Jalil and M. Shanat, “Developing a Sustainable Childrenswear Sizing System: Body Size, Silhouette Shape and Clothing Key 

Dimensions,” New Design Ideas, vol. 6, no. 2, pp.229-242, 2022. 

[22]  A. A. Opaleye, A. Kolawole, and O. E. C. Owaba, “Application of Fuzzy Clustering Methodology for Garment Sizing,” American 
Journal of Data Mining and Knowledge Discovery, vol. 4, no. 1, pp. 24-31, 2019, doi: 10.11648/j.ajdmkd.20190401.15. 

[23]  N. T. M. Hien, V. T. Quan, B. M. Huong, and P. V. Anh, “The Algorithm to Automatically Extract Body Sizes and Shapes,” Tekstilec, 

vol. 65, no. 1, pp. 67-80, 2022, doi: 10.14502/tekstilec.65.2021018. 
[24]  https://sanding.vn/ao-so-mi-nam-tay-dai/ao-somi-nam-soc-caro-nhuyen-mau-xanh-navy-130228-sdm3010.html 

[25]  J. K. Peckol, Introduction to Fuzzy Logic, Wiley; 1st edition, 2021.    

 

 

 

Nguyen Thi Mong Hien. She received her M.S. from HCM University of Technology and Education, Vietnam 2004. 
M.S. degree from Hanoi University of Science and Technology, Vietnam in 2016. She is a Ph.D. Mechanical – Electronic 

in Ho Chi Minh City University of Technology, Vietnam. Her major area is establishing the sizing system table, pattern 

design 2D and 3D, and fuzzy logic in the garment field. She spent more than 20 years in academic and teaching.  

Email: ntmhien14719@hcmut.edu.vn. ORCID:  https://orcid.org/0000-0002-5384-9775 

 

 

Nguyen Minh Duong. He finished The Engineering Program in 2013 and the Master's Program in 2017 at Ho Chi Minh 
City University of Technology and then started a Mechanical Engineering job in the Metrology Lab at HCMUT. Extensive 

experience in the field of Mechanical and Industrial Automation. Has participated in 01 scientific research project at 

Vietnam National University, Ho Chi Minh City – VNU-HCM and 04 Department of Science and Technology (DOST). 
Author of 03 scientific articles and Co-authored 05 scientific articles published in domestic journals.  

Email: nmduong@hcmut.edu.vn. ORCID:  https://orcid.org/0000-0001-7005-3931 

 

 

Nguyen Mau Tung. He received his Ph.D. in Textile Technology from Hanoi University of Science and Technology in 

April 2024. Before that, he completed his Bachelor’s degree in Garment Technology at Ho Chi Minh City University of 
Technology and Education in April 2003. He earned a Master’s in Textile Technology from Hanoi University of Science 

and Technology in May 2009. He is a lecturer at Ho Chi Minh City University of Industry. His teaching and research focus 

on sizing systems and 2D and 3D garment design. 

Email: nguyenmautung@iuh.edu.vn. ORCID:  https://orcid.org/0000-0002-6824-7339 

 

 

mailto:jte@hcmute.edu.vn
https://doi.org/10.3390/app12094654
https://doi.org/10.1016/j.jpowsour.2007.12.047
https://doi.org/10.1080/00405000.2019.1694351
mailto:ntmhien14719@hcmut.edu.vn
mailto:nguyenmautung@iuh.edu.vn
https://orcid.org/0000-0002-6824-7339
https://orcid.org/0000-0002-5384-9775
https://orcid.org/0000-0001-7005-3931
https://orcid.org/0000-0002-6824-7339

