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Abstract. The study aims to develop a mobile application to support the process of designing 
underwear. The application allows calculating parameters of underwear patterns. The method of 
semantic differential has been used to evaluate the developed mobile application. The resulting 
psychographic profiles of the application indicate a positive assessment by experts. The developed 
app allows achieving the same precision of the calculation as other calculation methods while the 
speed is much preferable. Besides that, the risk of accidental mistakes due to the human factor is 
excluded from the process of designing underwear patterns.  
Introduction 
COVID19 pandemic situation resulted in the global use of mobile technologies in the fields, which 
usually were not influenced by the new era of high-tech innovations. The range of papers is 
dedicated to using mobile devices for learning [1-5, 13-15]. While most of the researchers are 
concerned with the overall influence and/or impact of mobile learning on students in different 
areas [2-5, 13-15], several papers present possibilities for incorporating such technologies in the 
field of design including clothing design [1]. Many professionals in the field of garment design 
and apparel manufacturing are more than unambiguous positive on the question of using 
smartphones as a means to integrate innovations into garment design. Moreover, if such means are 
integrated into the education process it is even more impactful for the industry as it carries on the 
high quality of the future performance of clothing designers and patternmakers. The most obvious 
way to develop and improve communication channels of the apparel companies is to develop 
specific mobile applications that will serve as an interpreter between a customer and a company 
itself. The main hypothesis of the current study is that the mobile application is the way to improve 
not only communication channels but the design process itself. 
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Based on the monitoring of the existing mobile applications in the field of apparel design and 
manufacturing that was described in [9-11] we found out that there are no applications that 
purposed for the calculation of underwear patterns. Though, there are some applications for the 
calculation of other garment types patterns such as “CloStyler” [11], “SHOES Step-by-Step”, 
“RDMK Step-by-Step” [10], etc. These apps allow seeing the results of calculations instantly. A 
user can see the scheme by which he is instructed when constructing a pattern. The calculation 
itself is done in the same order as the pattern drafting method instructs. The main purpose of such 
an app is to reduce the time wasted while constructing patterns and at the same time to increase 
their accuracy. 

The mobile applications that were found on the market and in the scientific papers are mostly 
concerned with top wear garments such as coats, jackets, dresses, skirts, and trousers. Therefore, 
the focus of the current work is underwear, the design process of which is not supported by mobile 
technologies till now. 

Literature analysis of the scientific papers did not allow to find papers about mobile apps to 
support the underwear design process. Though, it was discovered that breast volume parameters 
and design of the bra are discussed from more than one perspective [6-8]. Besides that, it was 
determined that pattern design systems (PDS) that are usually used for garment design are not so 
useful in a case when underwear is in question. Due to the specifics of the manufacturing that is 
often referred to as small enterprises and bespoke clothing, it is much more convenient to use a 
simple calculation app that would be cheaper and faster than traditional PDS. 

Therefore, the main goal of the paper is to develop a mobile application to support the process 
of designing the patterns of underwear garments. 
Methodology 
We used the method of prototyping to explore different aspects of the intended design of the app. 
On the preliminary study of the current research, we developed a prototype of the mobile 
application named “N_Underwear” that was described in the work [16]. The prototype was ranked 
by students studying apparel design as well as several clothing designers and researchers in the 
field. Results showed the necessity to improve the app as it allows to calculate only the parameters 
of the draft of the basic thongs. On the other hand, we discovered that the app allowed improving 
the accuracy of patterns’ construction. Besides that, all of the respondents indicated that it was 
convenient to use an app instead of the classic calculator or PDS especially if there is no one. 

To develop the app we choose the MIT App Inventor (USA) that allowed creating the 
application for the Android operating system. 

The semantic differential method described in [12] was used to evaluate the developed 
application. At the first stage of using this method, pairs of words with opposite meanings are 
formed, which form a semantic differential. Each pair of Kansei words is a bipolar pair for a 
separate attribute of the developed application: speed, accuracy, complexity, convenience, 
relevance (needs). The scales of the semantic differential for each attribute of the mobile 
application were represented as bipolar pairs expressed by adjectives or adverbs. The scales are 
presented in the form of horizontal rulers in the questionnaire. Each scale has seven gradations of 
values, which are expressed in numerical form (-3, -2, -1, 0, +1, +2, +3). For ease of representation 
of Kansei words, all bipolar pairs were encoded with the first letters of words, which is common 
practice: SQ (Slow-Quick); CS (Complicated-Simple); AI (Accurate-Inaccurate); FU (User-
Friendly interface – User-Unfriendly interface); NU (Necessary-Unnecessary). At the next stage 
of the study, the application was tested by experts and evaluated using the questionnaire. The 
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expert group consisted of 22 students and 14 faculty members (teachers etc.), clothing designers, 
and patternmakers. 

The results of the preliminary survey were used to improve the prototype. The main features 
that were improved are as follows: the icon of the app was designed anew to be more recognizable 
(Fig. 1); the calculation of the bra patterns was added; the interface design was changed; the 
language of the app prototype was changed to English with some instructions in Ukrainian given 
simultaneously by using slash mark (/). 

The input data for calculation are body measurements and the amount of eases. The body 
measurements and amount of eases must be entered by a user. The app gives users the option of 
completing the text fields by a shorthand method based on what has been typed before. Otherwise, 
the fields will be autocompleted by zeros. Flowchart displaying the work of the app “N_Underwear” 
is given in Fig. 2. The order of calculation is performed according to the pattern drafting method. The 
names of the constructive segments correspond to the points in the given figures of patterns blocks 
(Fig. 3). 

 
Fig. 1. The icon of the app “N_Underwear”. 

 
Fig. 2. The flowchart of the work of the mobile application “N_Underwear”. 
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Fig. 3. Dialog boxes for working with a mobile application “N_Underwear”. 
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a      b 

 
c      d 
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g      h 

Fig. 4. Psychographic profiles of the mobile application "N_Underwear": a, b – expert group of 
faculty members (group K1); c, d – an expert group of clothing designers (group K2); e, f – an 
expert group of students (group K3); g, h – the average values of the evaluation coefficients of 

the three expert groups (K). 
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Results and Discussion 
As a result of the survey, psychographic profiles of the developed mobile application were 
obtained (Fig. 4, a – h). The profiles display the average values of the evaluation coefficients for 
each pair of Kansei words. As the coefficients correspond to the positive values of Kansei words, 
the results of the survey indicate that the experts approved the mobile application "N_Underwear". 

As one can see from Fig. 4, the application is assessed mostly with marks related to the positive 
meaning of Kansei Words. While the average values of the evaluation coefficients of the three 
expert groups form psychographic profiles that have identical forms experts of group K3 showed 
much more contraversions points while assessing the app. The most controversial point is the CS 
(Complicated-Simple) when assessed by students. It might be explained by their luck of the 
experience. This attribute evaluated by professional designers as well as teachers got the same 
level of positive response as all other attributes. 
Summary 
As a result of the evaluation of the developed mobile application “N_Underwear” by the methods 
of Kansei Engineering, the level of its competitiveness was confirmed by the positive values of 
the average evaluation coefficients in the psychographic profiles: 2.75 (quick); 2.27 (simple); 2.38 
(accurate); 2.46 (convenient); 2.78 (necessary). 

The developed app allows achieving the same precision of the calculation as other calculation 
methods while the speed is much preferable. Besides that, the risk of accidental mistakes due to 
the human factor is excluded from the process of designing underwear patterns. 

The application is the only one on the market of mobile applications in the field of garment 
design that allows calculating parameters of underwear patterns. 
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