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Abstract: This article explores the process of garment grading, its significance, and modern 

approaches. Grading is the process of adapting garment patterns to various sizes and is a critical 

stage in mass production within the apparel industry. The article analyzes classical and modern 

grading methods, their advantages and disadvantages, as well as the potential for implementation 

through automated software tools. 
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Introduction 

With the development of the garment industry, the mass production of clothing products has expanded 

significantly. Since each consumer has a different body structure, it becomes necessary to produce 

clothes in various sizes. One of the key stages in this process is grading, which serves to adapt ready-

made patterns to different sizes. 

Grading is the process of adapting a base (standard) size pattern to other sizes. It is carried out within 

a range of sizes based on human body proportions, typically in the form of S, M, L, XL, XXL, and 

others. It is essential to maintain the shape, comfort, appearance, and ergonomics of the garment in 

every size. 

The Significance of Grading 

Grading is an essential and indispensable stage in the garment production process. This process allows 

for the creation of clothing products suitable for various body types by adapting a single-size pattern 

to other sizes. As the modern apparel industry is based on mass production, it is necessary to 

manufacture products while considering the diverse anthropometric characteristics of customers. In 

such conditions, grading is a means of ensuring size diversity while maintaining the ergonomics, 

aesthetics, and functionality of the clothing. 

1. Consumer Needs: Grading ensures compatibility with consumer needs. Since every individual's 

body shape and size are unique, clothing must fit their movement, comfort, and appearance. Properly 

graded clothing not only looks aesthetic but also provides freedom of movement and creates comfort. 

2. Production Efficiency: This process increases production efficiency. Many sizes are created based 

on a single pattern through automatic or semi-automatic methods. This saves time and resources, 

reduces production costs, and increases output volume. 

3. Creative Potential: Grading opens doors to creative opportunities for designers. By previewing 

how each model will look in different sizes, balance can be maintained in the design. 

Current digital technologies in grading allow this process to be performed with much greater precision 

and speed. Thus, grading is a practical process with a deep scientific basis that is functionally, 

technologically, and economically significant in the modern fashion industry. 

Grading Methods 
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In garment production, adapting patterns according to sizes - namely grading - ensures that the 

product is of high quality, ergonomic, and suitable for mass production. Although various technical 

and technological approaches exist to implement this process, they all serve one common goal: 

adapting the finished garment to different body structures. 

• Manual Grading: This is the traditional and classical approach. In this method, a designer or 

constructor moves each point of the pattern by a specified distance in the required direction using 

special measurement tables and anthropometric data. This method requires more experience, 

attention, and time. 

• Mathematical-Geometric Method: In this method, the main points of the base pattern are shifted 

according to certain mathematical formulas. The size difference - for example, how much to widen 

or lengthen when moving from size 38 to 40 - is predetermined. These indicators are based on 

anthropometric research and ensure balance between each size. 

• Computer-Aided Design (CAD): In the modern sewing industry, computerized grading is 

widespread. Using CAD systems (e.g., Gerber, Lectra, Optitex), the base pattern is created digitally, 

and various sizes are automatically generated based on it. This saves time, labor, and materials while 

increasing production volume. 

Modern Innovations 

Today, innovative approaches in the field of grading - particularly automatic grading systems 

implemented using 3D modeling and Artificial Intelligence (AI) - are developing. Using 3D body 

scanners, human body structures are accurately modeled, and patterns tailored to individual sizes are 

generated. This creates the possibility of harmonizing mass production with an individual approach. 

AI algorithms allow for determining the optimal size for each body type, simulating fabric movement, 

and even suggesting automatic designs. 

Conclusion 

Garment grading is one of the most important technological stages in industrial sewing. It serves to 

produce clothing in various sizes while preserving its functional and aesthetic properties. Modern 

technologies simplify and optimize this process. In the future, artificial intelligence and 3D 

technologies will gain even more significant importance in this field 
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