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Article History Abstract 

Original Research Article Centered on “panel aesthetics,” this paper proposes an integrated method for constructing 

bodice balance in women’s wear that combines mechanical balance with visual-proportion 

principles, aiming to overcome the limitations of traditional block patterns. Through a 

literature review, the study clarifies the mechanism by which panel aesthetics influences 

bodice balance and identifies key variables—such as ease distribution and dart allocation—

validated in loose-silhouette garments. Results confirm the method’s effectiveness in 

improving both fit and visual appeal. Future research should explore applications in 

intelligent design, new textiles, and cross-cultural aesthetics. 
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1. Introduction 

Bodice balance is the foundation of both fit and visual 

aesthetics in women’s wear, directly influencing comfort 

in wear as well as the overall appearance of the garment. 

Traditional prototypes such as the “box prototype” or the 

“Donghua prototype” have been widely applied in 

fashion design, but these models are primarily developed 

for standard body types and thus have inherent 

limitations. In practical applications, changes in fabric 

thickness may lead to uneven gravity distribution within 

the bodice, resulting in issues such as forward floating or 

backward lifting. Similarly, inaccurate adjustments of 

silhouette ease can disrupt bodice balance, causing 

garments to appear unnatural on the body. Moreover, 

improper handling of bust darts—an essential component 

in structural design—can compromise balance, leading to 

problems such as side seam distortion. 

Therefore, this study takes “pattern aesthetics” as a point 

of departure, aiming to integrate the principles of 

mechanical balance with those of visual proportion.  

 

Mechanical balance emphasizes the distribution of forces 

across the human body, ensuring that garments naturally 

conform to body curves, while visual proportion focuses 

on aesthetic harmony and visual appeal. By synthesizing 

these two principles, the study seeks to establish a bodice 

balance construction method that is both scientific and 

practical. This method considers structural design, fabric 

properties, and ergonomic factors to achieve comfort in 

wear while enhancing aesthetic qualities. To verify its 

effectiveness, the study applies the proposed method to 

loose-silhouette women’s wear. Given its unique style 

and inclusivity toward diverse body types, loose-

silhouette fashion provides an ideal experimental 

platform for testing bodice balance. By observing and 

evaluating outcomes within this context, the research 

aims to provide an operable technical basis for both 

customized and large-scale production of women’s wear. 

2. Research Questions 

（1）Why does panel aesthetics affect the shaping of 

https://ukrpublisher.com/ukrjahss/
mailto:submit.ukrpublisher@gmail.com


 

 © UKR Journal of Arts, Humanities and Social Sciences (UKRJAHSS).  Published by UKR Publisher 370 

 

bodice balance in women’s wear? 

（2）which structural parameters are key variables 

influencing bodice balance? 

（3）How practical and market-adaptable is the 

proposed method in real-life pattern making? 

3. Literature Review 

3.1 Evolution of Panel Aesthetics in Women’s Wear 

The evolution of pattern aesthetics in women’s fashion 

design reflects the trajectory of both the fashion industry 

and cultural transformation. Early women’s wear design 

was influenced by traditional clothing culture, such as the 

“cross-shaped” planar structure of traditional Chinese 

garments (Li, 2024), which emphasized simple straight-

line cutting and symmetrical layouts, aiming for a modest 

and dignified aesthetic. This structural approach was 

vividly embodied in the *Song dynasty beizi*, whose 

“convenient for the body and practical for affairs” 

characteristics corresponded to the social needs and 

aesthetic tendencies of the time (Li, 2024). However, with 

social progress and deepening cultural exchange, 

women’s pattern aesthetics gradually shifted toward 

diversification and individualization. 

In the modern era, the introduction of Western draping 

techniques into China brought significant changes to 

women’s pattern aesthetics. This technique emphasized 

the fit to human curves, highlighting three-dimensionality 

and dynamic beauty (Wang, 2024). At the same time, 

transformations in social ideology accelerated the shift. 

For example, in the latter half of the nineteenth century, 

the British women’s dress reform movement, in which 

feminists advocated loose trousers to facilitate mobility 

and rejected corsets, reflected a pursuit of bodily 

liberation and healthy aesthetics (Tan, 2024). This 

indicates that women’s pattern aesthetics are not merely 

visual transformations but also carriers of cultural and 

ideological change. 

In contemporary fashion, with globalization and 

diversification, women’s pattern aesthetics have reached 

unprecedented levels of richness. Designers draw 

inspiration from traditional culture, regional 

characteristics, historical periods, and diverse social 

groups to create distinctive designs. For instance, Sun 

(2024) integrated elements of Weifang kites into 

women’s fashion, extracting their colors and forms and 

combining them with modern design concepts to inject 

new cultural connotations and visual vitality. This 

integration of tradition and modernity not only preserves 

cultural essence but also meets modern consumers’ dual 

demands for aesthetics and practicality. 

Overall, the evolution of women’s pattern aesthetics 

represents a history of integration among culture, 

technology, markets, and aesthetic needs. From 

traditional to modern, from singular to diverse, each stage 

mirrors social progress and humanity’s relentless pursuit 

of beauty. With the continuous advancement of 

technology and deeper global cultural exchange, 

women’s pattern aesthetics will undoubtedly present even 

more colorful and dynamic forms in the future. 

3.2 Principle of Bodice Balance in Women’s Wear 

Yin and Xu (2010) pointed out that the elimination of 

garment ease imbalance between the front and back 

bodice is the core of structural balance, proposing the 

model “ease imbalance = bust ease × body type 

coefficient.” Huang (2015) further argued that ease 

distribution should be designed in a balanced manner 

based on the minimum enclosing contour, so as to avoid 

pulling and wrinkling. Combined with Wang’s (2024) 

analysis of women’s sizing and aesthetic discipline, it can 

be seen that the balance of the bodice is not only a matter 

of technical ease calculation but is also closely linked to 

aesthetic trends and cultural values. Similarly, Sun 

(2024), in her study on the application of Weifang kite 

elements in creative women’s wear, emphasized the 

influence of integrating traditional craftsmanship with 

modern design concepts on garment structure. 

At the practical level, Huang (2023) demonstrated 

through the method of hand-crafted “three-dimensional 

comparative patterns” how to achieve bodice balance in 

designs without bust darts, ensuring both freedom of 

movement and aesthetic fit. This method is particularly 

suitable for complex body structures and diversified 

design requirements. Li (2024) further noted that the 

“cross-shaped” structure of the Song dynasty beizi can be 

applied to modern women’s wear through the concept of 

zero-waste design. Such a structure not only carries 

historical and cultural depth but also provides new 

insights for balanced design in contemporary women’s 

fashion. Zhang (2011) emphasized that silhouette design 

is the first step in fashion design, directly influencing the 

overall style and direction of the finished garment. 

Designers, therefore, need a clear understanding of 

silhouette characteristics before construction in order to 

achieve both dynamic balance and static beauty. 

Moreover, garment ease affects not only wearing comfort 

but also the aesthetic performance of clothing. According 

to Huang (2023), the minimum bust ease is approximately 

4 cm, while for fitted garments, taking physiological and 

movement needs into account, the typical bust ease falls 

between 8–10 cm. This data provides designers with 

essential reference values in practice. In sum, the 

principle of bodice balance in women’s wear is a 
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multidimensional field that involves technical, cultural, 

and aesthetic considerations. By integrating traditional 

craftsmanship with modern technologies, designers can 

create garments that are both comfortable and 

aesthetically appealing, thereby offering a solid 

theoretical foundation and practical guidance for the 

continuous advancement of women’s fashion design (Li, 

2024; Zhang, 2011). 

3.3 Research on Panel Aesthetics 

Pattern aesthetics research focuses on how to integrate the 

laws of mechanical balance with the rules of visual 

proportion in order to unify functionality and beauty in 

clothing. In traditional structural design, Yin and Xu 

(2014) proposed that eliminating ease imbalance between 

the front and back bodice is the core of achieving balance, 

presenting the model “ease imbalance = bust ease × body 

type coefficient.” Huang (2020) further argued that ease 

should be distributed in a balanced manner based on the 

minimum enclosing contour to avoid pulling and 

wrinkling. These studies highlight the critical role of 

functionality in structural design. 

However, the uniqueness of pattern aesthetics lies in its 

attention to visual elements. According to Liu (2020), 

pattern aesthetics incorporates the golden ratio (≈1:1.618) 

as an evaluative standard, combining mechanical balance 

points with visual rhythm. This approach not only 

considers the physical equilibrium of garments but also 

emphasizes their visual presentation on the human body, 

thereby achieving an organic integration of functionality 

and beauty. 

In addition, pattern aesthetics research also involves 

improvements and innovations to traditional prototypes. 

Liu (2020), by comparing box-type, ladder-type, and 

proportional prototypes, found that the transfer of bust 

darts and shoulder darts is key to maintaining balance. 

Furthermore, patent CN112273767B conceptualized the 

“balance line” as the drop of the back bodice upper line, 

suggesting a dynamic adjustment range of 2–3.6 cm 

(China National Intellectual Property Administration, 

2019). These studies provide technical support for the 

development of pattern aesthetics. 

At the practical level, researchers have experimentally 

validated the effectiveness of pattern aesthetics. For 

example, in a single-group pre-post test, adjustments 

were made to the back bodice balance line drop (2.0 cm, 

2.5 cm, 3.0 cm). Results showed that when the drop was 

2.5 cm, subjective aesthetic scores of the prototype were 

significantly higher than those of other versions (p < .05), 

while the number of wrinkles was the lowest (Liu, 2020). 

This indicates that pattern aesthetics is not only 

theoretically innovative but also demonstrates good 

reproducibility and market adaptability in practice. 

Future research may further explore the application of 

pattern aesthetics to different types of garments and 

fabrics, particularly in integrating large-bust body types 

with knitwear (Liu, 2020). Such explorations will help 

expand the scope of pattern aesthetics and promote 

diversity and innovation in fashion design. 

4. Research Methods 

This study adopts a combination of literature review, case 

analysis, and practical experimentation to construct a 

women’s bodice balance model based on pattern 

aesthetics. First, through the literature review, the 

influence of pattern aesthetics on the construction of 

bodice balance in women’s wear was examined. By 

tracing the theoretical foundations and technological 

evolution of bodice balance, key parameters in structural 

design—such as garment ease and dart distribution—

were identified, along with analyses of how different 

body shape characteristics affect balance mechanisms. 

Second, using case analysis, common problems in 

contemporary industrialized women’s wear production, 

such as side seam deviation and front placket lifting, were 

investigated. At the same time, the shortcomings of 

existing studies in terms of static fit and the lack of 

systematic analysis of dynamic movement allowances 

were highlighted. Building upon this, practical 

experimentation was conducted to validate the 

universality and applicability of the proposed model. The 

integrated use of these methods provides a solid 

theoretical foundation and reliable practical basis for the 

construction and implementation of a women’s bodice 

balance model rooted in pattern aesthetics. 
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5. Research Process 

5.1 Factors Influencing Ease during Body Movement 

Table 1: Factors Influencing Ease Allowance in Bodice Movement 

Body part Type of 

movement 

Type of change Effect of change Factors 

influencing ease 

allowance 

Upper and 

lower limbs 

Extensio

n and 

rotational 

movements 

Dimensional 

change 

Causes 

changes in the 

length of the 

moving surface 

1. Total thickness 

of outerwear and 

innerwear  

2. Living habits 

and climatic 

conditions in 

different regions  

3. Style 

characteristics 

and design 

requirements  

4. Fabric 

performance and 

thickness  

5. Nature of work 

and activity needs  

6. Personal 

preferences and 

wearing 

requirements 

Torso 

 

Bending 

and twisting 

movements 

Dimensional 

change, elongation 

Causes 

changes in the 

length of the 

moving surface, 

requiring ease 

allowance in this 

area 

Chest Respirato

ry movements 

Dimensional 

change 

Changes due 

to inhalation and 

exhalation; 

requires 

physiological and 

movement ease 

Back 

 

Flexion 

and arms 

crossed 

forward over 

chest 

Dimensional 

change 

Causes 

stretching and 

contraction of 

back muscles, 

requiring 

movement ease 

Source: Drawn by the researcher. 

In fashion design, the setting of garment ease allowance 

is one of the key factors affecting both comfort and fit. 

During body movement, the dimensions and shapes of 

various parts of the body change, making it necessary to 

incorporate appropriate ease allowance into garment 

structural design. Human movement involves a wide 

range of motions, including extension and rotation of the 

limbs, bending and twisting of the torso, chest expansion 

and contraction during respiration, and back flexion with 

arms crossed forward. These movements cause 

dimensional changes that directly influence garment fit 

and wearing comfort (see Table 1). 

First, extension and rotational movements of the limbs 

lead to dimensional changes, especially during muscle 

stretching and contraction. Such changes result in 

lengthening of the moving surface, requiring sufficient 

ease allowance at the corresponding garment sections. 

Ease distribution must consider multiple factors, 

including the total thickness of clothing layers, regional 

habits and climate, style requirements, fabric 

performance, work conditions, and personal wearing 

preferences. 

Second, torso bending and twisting movements cause 

stretching and contraction of waist and back muscles, 

leading to dimensional changes. These also alter the 

length of the moving surface and require appropriate ease 

allowance. The influencing factors are similar to those of 

the limbs, such as clothing thickness, climate conditions, 

style characteristics, fabric properties, occupational 

needs, and individual preferences. 

Third, chest movements caused by respiration are crucial 

considerations. During deep inhalation and exhalation, 

chest circumference changes significantly. To 

accommodate this, ease allowance must be incorporated 

in the chest area to ensure comfort and proper fit. 

Influencing factors include clothing thickness, lifestyle 



 

 © UKR Journal of Arts, Humanities and Social Sciences (UKRJAHSS).  Published by UKR Publisher 373 

 

and climate, style design, fabric elasticity and thickness, 

activity levels, and personal aesthetic preferences. 

Finally, back movements, such as flexion with arms 

crossed forward, stretch and contract the back muscles, 

causing dimensional changes. To accommodate these, the 

garment’s back must incorporate sufficient ease 

allowance. Influencing factors again include clothing 

layers, climate, style, fabric performance, work 

requirements, and personal taste. 

In conclusion, the determination of ease allowance in 

bodice movement requires comprehensive consideration 

of body movement characteristics, style requirements, 

fabric properties, and personal habits. Through 

reasonable ease design, garments can achieve greater 

comfort and fit, effectively meeting the needs of different 

occasions and wearer groups.

 

5.2 Ease Allowance Testing in Bodice Structural Design 

Table 2: Ease Allowance Testing in Bodice Structural Design 

Category Description Data Design method 

 

 

Physiological ease 

 

Chest 

circumference change 

during deep 

inhalation in adults 

(bust 85 cm) 

0.9–4.5 cm, avg. 

2.1 cm 

 

Use elastic 

fabrics or add 

structural lines for 

tight-fitting garments 

Chest 

circumference change 

during deep 

exhalation in adults 

(bust 85 cm) 

-1.0–0.2 cm, 

avg. -0.8 cm 

 

Patternmaking 

based on prototype, 

using seams or darts 

Minimum chest ease 

allowance 

 

≈ 4 cm Ensure necessary 

ease for each body 

part 

 

 

 

Movement ease 

 

Back surface 

elongation rate when 

arms move forward 

28%  

 

Manual “3D 

comparative 

patterning” method 

 

Chest elongation 

rate when bending 

forward with arms 

crossed over chest 

47% 

Back elongation 

rate during daily 

activities (e.g., 

eating) 

≈ 10.3% 

 

Back ease during 

daily activities 

≈ 3.5cm 

 

 

Comprehensive ease 

 

Ease allowance 

for fitted garments 

8-10cm 

 

 

Adjusted based on 

fabric performance 
Basic chest ease 

in structural design 

8-10cm 

Source: Drawn by the researcher. 
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In bodice structural design, the determination of ease 

allowance is critical to ensuring both comfort and proper 

fit. This study conducted detailed tests and analyses of 

ease allowance using empirical data and corresponding 

design methods (see Table 1). 

Physiological ease testing focused on an adult subject 

with a bust circumference of 85 cm. During deep 

inhalation, chest circumference changed by 0.9–4.5 cm 

(average 2.1 cm), while during deep exhalation it changed 

by -1.0–0.2 cm (average -0.8 cm). Based on these 

variations, the minimum chest ease was determined to be 

approximately 4 cm. For design methods, tight-fitting 

garments are recommended to use elastic fabrics or add 

structural lines to accommodate physiological changes, 

while prototype-based patternmaking using seams or 

darts helps improve fit and meet the body’s required ease 

across different parts. 

Movement ease testing examined dimensional changes 

during body movements. When the arms moved forward, 

the back surface elongation rate reached 28%. When 

bending forward with arms crossed over the chest, the 

chest elongation rate was 47%. During daily activities 

such as eating, the back elongation rate was 

approximately 10.3%, leading to a calculated back ease 

allowance of about 3.5 cm. To accommodate such 

dynamic needs, the manual “3D comparative patterning” 

method was applied to adjust garment patterns, ensuring 

comfort and fit under motion. 

Comprehensive ease testing integrated both physiological 

and movement ease. Results indicated that the ease 

allowance for fitted garments typically falls within the 8–

10 cm range, subject to adjustment based on fabric 

performance. This range was also adopted as the basic 

chest ease in structural design. Through practical 

prototyping and testing, it was confirmed that this 

allowance range effectively balances comfort and 

aesthetics, making it suitable for most daily wear 

scenarios.

 

5.3 Practical Process of Bodice Structural Design and Final Outcome 

Table 3: Practical Process of Bodice Structural Design and Final Outcome 

Stage Description Operation 

details 

Objective Illustration 

Prototype 

adjustment 

 

Reduction and 

transfer of bust 

darts to center 

front 

Chest 

adjustment at 

neckline approx. 

1.5 cm 

Accommod

ate protruding 

bust 

 

Bust dart 

treatment 

 

Remaining bust 

darts shifted to 

hem and 

removed from 

side seams 

Prevent 

excessive width 

in front piece 

Eliminate 

darts, maintain 

balance 

 

3D 

comparative 

patterning 

 

Back shoulder 

slope and 

armhole depth 

determined by 

flat patterning 

Align front/back 

center and bust 

lines; secure 

with weights 

Verify front 

and back piece 

proportions 
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Shoulder, 

chest width 

and back 

width 

adjustment 

 

Consider 

scapular 

thickness; back 

width greater 

than chest 

width by 1–1.5 

cm (depending 

on fabric 

properties) 

Fold 1 cm at 

back near 

neckline; fold 

1.5 cm near 

armhole; dashed 

lines indicate 

added width for 

front piece 

Match 

human 

structure; 

increase 

mobility and 

comfort 

 

Front 

shoulder line 

and armhole 

adjustment 

  

Redraw 

shoulder and 

armhole curves 

Check 

front/back 

armhole length 

difference (1.3–

2.0 cm)   

Correct 

patterns, ensure 

proportional 

coordination 

  

 

Final 

garment 

effect 

Fine 

worsted twill, 

slim-fit long 

suit, side slits 

from hip to hem 

 

Garment length 

140 cm; 

shoulder width 

40 cm; bust 91 

cm; waist 77 cm; 

hip 98 cm; 

sleeve length 59 

cm; sleeve girth 

32.5 cm (see Fig. 

10) 

Suitable for 

southern 

Chinese body 

type 160/84A 

 

 
Source: Drawn by the researcher. 

In the practical process of bodice structural design, 

initial adjustments were made to the prototype by 

reducing part of the bust darts and transferring the 

remainder to the center front. This modification resulted 

in a chest adjustment of approximately 1.5 cm at the 

neckline, effectively accommodating the requirements of 

a protruding bust. Next, the remaining bust darts were 

shifted to the hem and removed from the side seams, 

which helped prevent the front panel from becoming 

excessively wide and ensured overall garment balance 

(see Table 1).. 

To verify proportional coordination between the front and 

back pieces, a 3D comparative patterning method was 

applied. Using flat patternmaking, the back shoulder 

slope and armhole depth were determined, while aligning 

the center lines and bust lines of both front and back 

pieces. Further adjustments were made to the shoulders, 

chest width, and back width. Considering fabric 

properties, the back width was set to exceed the chest 

width by 1–1.5 cm. Specific folds were made—1 cm near 

the neckline and 1.5 cm near the armhole—while dashed 

lines indicated the sections where the front piece required 

additional width. These changes aligned with human 

anatomy, increased mobility, and improved comfort. 

The front shoulder and armhole curves were redrawn to 

smooth the transitions, with careful checks ensuring that 

the difference in armhole lengths between the front and 

back remained within the range of 1.3–2.0 cm. This 

refinement corrected the prototype and guaranteed 

proportional harmony. 

The final garment showcased the effectiveness of this 

structured design process. Constructed from fine worsted 

twill into a slim-fit long suit with side slits extending 

from the hips to the hem, the piece combined clean lines 

with refined detailing. The finished measurements were: 

garment length 140 cm, shoulder width 40 cm, bust 91 

cm, waist 77 cm, hip 98 cm, sleeve length 59 cm, and 

sleeve girth 32.5 cm—ideal for a southern Chinese 

160/84A body type. The garment achieved not only visual 

elegance but also comfort and freedom of movement, 

fulfilling both aesthetic and functional goals. This 

practice provides valuable technical insights and 

reference for women’s bodice structural design. 

6. Discussion 

This study integrates pattern aesthetics with bodice 

balance in women’s wear, proposing a systematic 

construction method and validating its effectiveness 

through practice. However, fashion design is a constantly 
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evolving field, and future research may further explore 

the following directions: 

First, future studies may investigate the application of 

pattern aesthetics across different garment types and 

fabrics. For example, the combination of fuller bust forms 

and knitted fabrics (Liu, 2020) could expand the scope of 

pattern aesthetics and promote diversity and innovation 

in fashion design. With the continuous advancement of 

technology and the deep integration of global cultures, 

the future development of pattern aesthetics in women’s 

wear will undoubtedly present a more colorful and 

diverse outlook. 

Second, the integration of intelligence and automation is 

an important trend in fashion design. Research has shown 

that introducing artificial intelligence (AI) technologies 

into the design process can significantly enhance 

efficiency and accuracy (Zhang et al., 2021). Future 

research may explore how AI can optimize ease 

calculation and pattern adjustment in pattern aesthetics, 

thereby improving the level of automation. In addition, 

virtual reality (VR) and augmented reality (AR) 

technologies have brought new possibilities for both 

design and fitting experiences. Through VR and AR, 

designers can more intuitively observe the effects of 

garments on different body models, while consumers can 

virtually try on clothing and preview wearing effects 

(Wang et al., 2020). Future research may explore the 

integration of these technologies with pattern aesthetics, 

offering more immersive design and consumer 

experiences. 

Third, with increasing attention to sustainability, future 

research may explore how pattern aesthetics can be 

applied in sustainable fashion design. For instance, 

optimizing garment structure to reduce fabric waste while 

enhancing aesthetic and functional qualities (Li et al., 

2019). This not only contributes to the sustainable 

development of the fashion industry but also provides 

designers with new approaches for innovation. 

Finally, cross-cultural research represents another 

promising avenue. Aesthetic standards and clothing 

design demands differ significantly across cultural 

contexts. Future research may investigate the adaptability 

and creativity of pattern aesthetics in cross-cultural 

scenarios, such as integrating both Eastern and Western 

aesthetics to create more inclusive and diverse fashion 

designs (Kim et al., 2018). Such efforts would promote 

greater cultural exchange and integration within global 

fashion design. 

Through these new research directions, the application of 

pattern aesthetics in women’s wear design will become 

more extensive and profound, offering fresh innovations 

and possibilities for the field of fashion design. 

7. Conclusion 

Centered on the unique perspective of pattern aesthetics, 

this study innovatively constructed a theoretical 

framework for bodice balance in women’s wear. By 

organically integrating principles of mechanical balance 

with visual proportion, it offers new approaches and 

methodologies for contemporary fashion design. The 

combination of theoretical analysis and practical 

validation clarifies the value of pattern aesthetics in 

enhancing garment fit and aesthetic appeal, providing 

reliable technical support for the diversification of 

fashion design. Looking ahead, with the growing 

prevalence of intelligent technologies and the increasing 

demand for cross-cultural aesthetics, pattern aesthetics is 

expected to demonstrate greater potential across a wider 

range of garment categories, contributing to the 

innovative development of fashion design. 
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