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In the fashion industry, 2D apparel CAD technology has already matured and 

various 3D apparel CADs have been introduced and are available for users. In 

the fourth industrial revolution era, the 3D apparel technology will be 

highlighted, and the research of 3D apparel CAD will be much more 

emphasized upon. Currently, various 3D apparel CAD have been developed 

and commercialized due to the rapid development of technology. However, in 

reality, the analysis and discussions about its problems and the improvements 

for clothing from a user's perspective have not been carried out yet. The 

purpose of this study was to provide the reference information about 3D 

apparel CAD for users by studying and comparing the characteristics of 3D 

apparel CAD. The 3D apparel CAD, DC Suite and CLO3D were selected for 

technical comparative study. The 3D apparel CAD mainly includes 3D body 

system, garment pattern system and garment simulation system and so on. It 

was compared and analyzed; the problem was presented, and the directions 

of improvement were put forth.

I. Introduction

The 3D apparel CAD comprises of many technologies 

such as simulation, collision detection and user interface 

(Lee & Kim, 2011). The engineering field has taken a 

lot of effort to improve 3D graphics technology and 

develop an independent 3D apparel production tool. 

The world famous apparel CAD companies like Gerber

Technology, PAD System, Optitex and Lectra have 

added the 3D garment simulation parts into existing 2D 

CAD(Lee & Sohn, 2011). However, there is still a lack 

of credibility in computer operations due to the high 

reliance on conventional handmade work. There is also 

a question about the effectiveness of marketing using 

3D technology. In the fourth industrial revolution era, 

the 3D apparel technology will be highlighted, and the 
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research of 3D apparel CAD system will be much more 

emphasized upon. Currently, various 3D apparel CAD 

systems have been developed and commercialized due to 

the rapid development of technology.

  Most of the 3D apparel CAD mainly includes the 

body system, the pattern system and the garment 

simulation system, among others components(Lee & 

Kang, 2009). In this study, it was compared to its 

peers and analyzed. The problems were presented, and 

the directions of improvement of 3D apparel CAD were 

put forth.

II. Methods and Procedures

1. Reason for selection 

The 3D apparel CAD, DC Suite and CLO3D were 

selected for technical comparative study. Both CADs 

were developed in Korea and were released at a similar 

time. They are widely used in Korea and China, and 

the usage rates are gradually increasing. They adhere to 

a stand-alone format, which was created only for the 

3D simulation of clothing.

2. Research method

Most of the 3D apparel CAD mainly includes the body 

system, the pattern system and the garment simulation 

system, among others components. First, the features of 

the two CADs were analyzed and compared for each 

system, and the simulation was performed using the 

actual body size and pattern. In addition, we conducted 

a comparative evaluation of usability of the two CADs 

for the professionals who use the two CADs at 

Donghua University and the fashion company in China.

  In the body system study, we compared the default 

model and the personal model of two CADs. In 

addition, a personal model using actual Chinese 

standard female size was formed and compared. In the 

pattern system analysis, the pattern-making function 

and the pattern-editing function of two CADs were 

compared. The comparative analysis of the fabric 

system was divided into the textile pattern 

representation and the physical property expression of 

two CADs. Simulation was performed after forming 

virtual body using Chinese standard female size and 

actual clothing pattern. After the simulation, the 

silhouette, color, material expression were compared.

  In the usability evaluation of this study, 

manipulability, accuracy, and compatibility were 

evaluated for each system and total 16 items. Users 

were asked to respond to the evaluation sheet after 

actually using two CADs. The evaluation method was 

divided into 1 (very bad), 2 (relatively bad), 3 

(medium), 4 (relatively good) and 5 (very good) by the 

5 point scale (Linkert-type scale). Data were statistically 

processed using SPSS, and mean and standard deviation 

were calculated and T-test was performed.

III. Results and Discussion

The purpose of this study is to provide the reference 

information about 3D apparel CAD for users by 

comparing DC Suite and CLO3D which is currently 

used in the fashion industry, comparing characteristics 

and usability of each system(Jo & Choi, 1997). The 

results of the study are as follows.

1. The comparative analysis of 3D body system  

1) Default body model 

For 3D virtual simulation, a user first requires the 3D 

body model. Both CADs provide a default body model 

and to adjust the size, the user can generate any virtual 

body model. DC Suite provides a male and female 

model and each model size is shown in the Figure 1. 

Model's hairstyle, face make up, and other accessories 

(shoes) can be freely transformed.

  CLO3D provides male and female models separated 

into oriental and western face styles. It also provides a 

child model. There are four types of model hairstyles 

and footwear designs. The default model size of CLO 

3D is shown in the Figure 2.
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Figure 1. Default Body Model of DC Suite 
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Figure 2. Default Body Model of CLO3D
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  Both the default male and female models of the two 

CADs are similar in size and close to the actual 

professional model. However, the size items and the 

model measurement standards are different. Additionally, 

the modeling methods of the two CADs are different.

  Here is a comparison of the body poses of two 

CADs. For DC Suite, the model's posture, which is 

provided, is shown in the Figure 3 below. There are 

nine kinds of poses for females and three kinds for 

males, and these can be changed. CLO3D provides five 

kinds of base poses for females and two kinds for 

males as shown in the Figure 3 below. The number of 

model built-in poses is few but in case of CLO3D, a 

user can make model postures directly. Using the x-ray 

joint function, the user can create various model poses. 

As shown in the Figure 4 below, body joint is marked 

with green color on the body and this joint is freely 

adjustable. If the user clicks on this part, a directional 

gizmo appears and the user can create various postures 

by adjusting it. In addition, this modified pose can be 

saved as a pose file and is freely available. In addition 

to the static pose change, the dynamic movement can 

also be changed and both CADs provide various 

movements, allowing the user to observe changes in 

clothing as the model moves.

2) Personal model and size items 

A user can create the required body model by inputting 

body size. The body size items of two CADs are 

described in the Table 1 below.

  In the case of DC Suite, there twenty body parts: more 

specifically there are three height items, eight length items 

and eight circumference items. CLO3D has nineteen body 

size parts. Both CADs can make models based on 

ergonomic body-shape research data. Initially, a user 

selects an appropriate body type based on the height and 

the degree of obesity and adjusts the detailed size item 

again. There are differences in the body types of two 

CADs. In DC Suite, the body type is divided into tall, 

middle and short based on height and is divided into fat, 

medium, and slim based on the degree of obesity. Hence, 

nine body types are made. In CLO3D, the body type is 

divided into tall and short, based on height and again 

divided into fat and slim based on the degree of obesity, 

which means that a total of four body types are 

made(Lee & Sohn, 2012). The standard of body type 

classification is the same but the difference is that in DC 

Suite, there is an intermediate type with intermediate 

height and medium weight. In the case of DC Suite, the 

intermediate body type means a standard body type but 

it shows different characteristics for each country, race 

and generation. Because there is no clear guide to body 

type classification, the user has no choice but to select 

the body type based on his experience. Therefore, it is 

necessary to provide more precise standards and deeper 

research. Even when the size of a specific item changes, 

the length and the circumference increase or decrease on 

an average without distinguishing between the front, rear, 

left, and right. In other words, it is difficult to express 

the accurate personal figure.

3) The comparison of Chinese standard size model 

Using the Chinese standard size, we compared the 

personal body models of the two CADs and the results 

are shown in the Figure 5 below. So as to compare in 

identical environments, the model of DC Suite was 

exported and then imported into CLO3D after which 

the two models were compared simultaneously. The 

pose was also used in the same pose, and the position 

of the measurement items were compared. 

  The overall silhouettes of the two models are similar 

but the degree of partial muscle expressions different. 

The shoulder, chest, waist, hip of the reference position 

and the angle of shoulder, posture are also different. 

Since there is no established standard for measurement 

method and model formation, its accuracy is difficult to 

ascertain. The biggest difference between the two 

models is in the adjustment items. For height items, 

there are more adjustment items in CLO3D than in DC 

Suite and for length  items, CLO3D has more 

adjustment items. CLO3D has more adjustment items 

and hence it can be adjusted in a more granular 

manner. In both CADs, Some items cannot be adjusted 

by themselves, but they change in conjunction with 

other items. Since the circumference item and the length 

item are changed in conjunction with each other, it is 

difficult to finely change the size.
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Figure 3. Various Model Poses of DC Suite and ClO3D

Figure 4. X-ray Joint Function of CLO3D
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Table 1. Body Size Items of DC Suite and CLO3D

Size Item DC-Suite CLO3D

1

Circumference

Neck Base   Circumference Neck Circumference

2 Bust Circumference Chest Circumference

3 Waist Circumference Waist Circumference

4 Hip Circumference Hip Circumference

5 Thigh Circumference Upper Chest Circumference

6 Knee Circumference Upper Back Circumference

7 Ankle Circumference Bicap Circumference

8 Wrist Circumference Elbow Circumference

9 Forearm Circumference

10 Head Circumference

11

Length

Arm Length Arm Length

12 Bi shoulder Length Shoulder Length

13 Front Interscye Length Upper Arm Length

14 Back Interscye Length Neck Length

15 Waist Back Length

16 Bust Point Bust Point

17 Neck Point to Breast Point

18 Body Rise 

19

Height

Stature Height

20 Upper Body Height Waist Height

21 Lower Body Height Hip Height

22 Knee Height

23 Neck Height

24 Breadth Bishoulder Breadth

Table 2. The size of Chinese Standard Model                                                                 (Unit: cm)

Item Stature
Bust

Circum.
Waist

Circum.
Hip

Circum.
Neck Base

Circum.
Shoulder

Width
Waist 
Height

Arm
Length

Neck
Height

Size 160 84 64 90 33.4 40.0 98 50.5 136.0

4) Body system usability evaluation 

Through the process of forming a personal body and 

changing its movement, we evaluated the usability of 

the body system of two CADs. Table 3 shows the 

body system usability evaluation results. The body size 

manipulation was 3.60 for both groups, and the 

expression accuracy was 3.70 and 3.80 for each groups. 

This shows that the two CADs have an average 

manipulability and accuracy in body system. There was 

a significant difference between the groups in 

compatibility and motion change items. In the 

compatibility item, DC Suite was evaluated as 2.90 and 

below average, indicating that it was not easily 

compatible with other programs. In the change 

movement item, Dc suite was evaluated as 3.30, 

CLO3D was evaluated as 4.00, and CLO3D was found 

to be convenient and varied in the conversion of body 

motion.
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Figure 5. The Comparison of Chinese Standard Size Model

Table 3. Analysis of Usability between DC Suite and CLO3D-Body System

Item
DC Suite CLO3D

T-test
M SD M SD

Manipulability 3.60 0.96 3.60 0.51 0.00

Accuracy 3.70 0.67 3.80 0.63 -0.34

Compatibility 2.90 0.73 3.60 0.51 -2.45*

Change   Movement 3.30 0.82 4.00 0.47 -0.23*

*p<0.05, **p<0.01, ***p=0.001

1:Very Bad, 5:Very Good

2. The comparative analysis of garment pattern 

system

1) Pattern-making function

Both CADs have pattern-making capabilities and DC 

Suite offers professional 2D CAD. DC Suite's 

pattern-making tools include point, line and plane 

drawing in addition to its editing, angle changing, dart 

and pleat creation functions. Patterns can be drawn 

with accurate numerical calculations and these patterns 

can be easily edited. CLO3D has a relatively simple 

editing function in comparison. Rather than creating a 

pattern in the program, a user can import it in 

conjunction with the third part pattern-making CAD. 

The pattern-making tools of the two CADs are 

compared below Table 4.

  Recently, researches about pattern CAD are directed 

mostly towards automatic pattern generation or rapid 

pattern generation technology. In this part, DC-Suite 

has 2D automatic basic pattern generation function in 

the Figure 6. It has basic patterns for pattern making, 

bodies, skirts, pants, and dresses. Therefore, a user can 

quickly create basic patterns through size input and 

design them freely. CLO3D focuses on the development 

of 3D patterns rather than that of 2D patterns and is 

working towards creating new 3D clothing by 

modularizing and combining. The automatic pattern 

generation function of the DC Suite is shown below.
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Table 4. The Pattern-making Tools of DC Suite and CLO3D

Create Function Edit Function
DC Suite CLO3D DC Suite CLO3D

Point Add point, Division Add point, Split Line

Line

(Straight/Curved)

Pull/Pivot/Mirror Curvature/Rotate

/Mirror

Rectangle, Circle Rectangle, Circle, 

Polygon

Extend, Merge Curve point

Dart, Tuck, Pleat, Gather Pleats, Dart Dart Smooth Curve

Interior Point, Line Interior Polygon, 

Rectangle, Circle

Symmetric Panel Symmetric Panel

Hole Flip/Mirror Panel Flip/Mirror Panel

Cut Panel

Extract Point and Line

Figure 6. The Automatic Pattern Generation Function of DC Suite

2) Import and export file function

Both CADs has a pattern file import function. Patterns, 

which were made from the third part CAD, can be 

imported and used. A user can also export the patterns 

that were created or edited in the both CADs. All 

common dxf files can be imported and CLO3D can 

import more diverse file types. In the case of CLO3D, 

illustrator and pdf files can also be imported because of 

which the user can easily make 3D clothing with free 

drawing files. When exporting a file, it can be exported

to various file formats and 3D clothing which was 

made in the program can be utilized in various forms. 

The import and export file functions of both CADs are 

compared in the Table 5 below.

3) Pattern grading and marking function

For DC Suite, it has pattern grading and marking 

function along with 2D pattern making. If a user has a 

default size pattern, he can grade it in a different size 

pattern and can check 3D virtual fitting straight away. 
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Table 5. Import and Export File Type of DC Suite and CLO3D

Import File (pattern) Export File (pattern)

DC Suite CLO3D DC Suite CLO3D

DXF File DXF File Panel (for DC Suite) 2D Panel as DXF

Paper Pattern Image Adobe File (AI) Layer (for DC Suite) 2D Panel as PDF

Adobe File (PDF) 2D Panel as DXF

2D Layer as DXF

Figure 7. Pattern Grading Function of DC Suite

It also has a marking function, which can be used in 

conjunction with the actual garment manufacture. 

Figure 7 is the pattern grading function of DC Suite.

4) 3D draping function

For CLO3D, there is a simple 3D draping function. 

Just as the actual designers drape, on the 3D screen, a 

user can present the basic lines in the virtual body, 

attach the fabric directly and move or cut the fabric. 

Though the function is not yet available for actual 

draping, it, nevertheless, is an ideal attempt to 

intuitively design with 3D CAD. The Figure 8 shows 

the draping function of CLO3D. 

5) Garment pattern system usability evaluation 

The usability evaluation results of pattern system are 

shown in the following Table 6. In terms of 

pattern-making manipulability, DC Suite was evaluated 

as 3.50 and CLO3D was evaluated as 2.80, which is

below average. It is indicating that it is not convenient 

to make patterns in CLO3D. The manipulability of 

pattern editing item, each CAD was evaluated as 3.30 

and 3.20, respectively. In the compatibility item, two 

CADs was evaluated as 3.50, there is no significant 

difference. In terms of garment pattern system, DC 

Suite focuses on pattern-making, and CLO3D is 

developed with a focus on compatibility with other 

pattern CAD, so there is a slight difference in operation 

of pattern-making. However, basically, a similar 

evaluation result is obtained because it is possible to 

simulate by import or export a pattern file in dxf file 

format.

3. The comparative analysis of fabric features

1) The expression of fabric pattern

In expressing fabric patterns, both CADs use actual 

fabric scanning file or those designed with other design 
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Figure 8. 3D Draping of CLO3D

Table 6. Analysis of Usability between DC Suite and CLO3D- Garment Pattern System

Item
DC Suite CLO3D

T-test
M SD M SD

Manipulability1

(pattern making)
3.50 0.52 2.80 0.63 2.68*

Manipulability2

(pattern editing)
3.30 0.94 3.20 0.78 0.25

Accuracy 3.60 0.96 3.20 0.78 1.01

Compatibility 3.50 0.97 3.50 0.85 0.00

 *p<0.05, **p<0.01, ***p=0.001

 1:Very Bad, 5:Very Good

programs. There are many types of files that can be 

used as fabric patterns and general picture files are 

available. The method of adding a pattern is also very 

simple as a user can select a panel on a 2D or 3D 

screen and then select a pattern file or drag it directly. 

It also allows simple editing, such as movement, 

rotation and size changes. In the virtual 3D 

environment, the user can edit the fabric pattern and it 

allows for intuitive 3D clothing design. The following 

Figure 9 shows the fabric representation functions of 

the two programs.

  For a more realistic representation of the fabric, it is 

necessary to express not only the simple pattern but 

also the texture of the fabric. To do this, both CADs 

use the normal map function. It transforms the texture 

of the fabric into a bump shape and adds a 

three-dimensional effect to the fabric. At the same 

time, the visual effect can be enhanced by adjusting the 

reflection, spread, angle, and amount of light. Below 

Figue 10 is the texture representation and shader of the 

two CADs.

  In addition to fabric representation, additional 

elements can be easily added. A user can add elements 

for more realistic designs such as zippers, buttons, 

stitches and patches. Like fabric pattern representation, 

it is easy to move, rotate, color, give interval, change 

thickness, etc.
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Figure 9. The Expression of Fabric Pattern

Figure 10. The Texture Representation of DC Suite and CLO3D

2) The expression of physical property 

In simulating garments, both CADs are based on the 

physical properties of the fabric and are thus digitized. 

The types of basic fabrics provided by both CADs and 

their simulation results are as follows Figure 11. The 

physical properties of the basic fabric such as cotton, 

chiffon, wool and leather, which are commonly used, 

are digitized and preset in advance, so that a user can 

select the basic fabric and adjust the detailed properties 

suitably.

  The physical properties of the fabric such as the 

tensile strength, bending strength, density, elasticity, 

frictional force, etc. as shown in the Figure 12 

below(Oh & Ryu 2015). The two CADs have the 

following physical property measurement items and the 

type of properties are the similar, but the units that are 

shown in the digitization are different. 

  As shown in the simulation results using the basic 

fabric above, the two CADs show different draping 

results. The same pattern was used and the simulation 

was carried out under the same conditions, but it 

shows a clear difference. It is difficult to judge the 

accuracy of the physical property expression because 

there is no description of the standard and the physical  
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Figure 11. The Basic Fabric Simulation Result of DC Suite and CLO3D

Figure 12. The Physical Property Table of DC Suite and CLO3D

property unit of the basic fabric selected by the two 

CADs. In case of DC Suite, the unit is very small, and 

it is difficult to judge a detailed change intuitively. In 

the case of CLO3D, the change can be intuitively

determined quickly by percent.

  There are countless fabrics, and when we simulate 

based on precise physical properties, the accuracy of the 

simulation is certain. To this end, many 3D apparel 
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CADs have a fabrics database and focus on digitizing 

various fabrics. 'V-stitcher' also has its own fabric kit, 

which can measure fabric and digitize it in the 

program. In case of 'i design', in conjunction with the 

KES measurement system, input the measurement value 

is digitized along with the fabric. Although research on 

the accuracy of these methods is yet to arrive at a 

meaningful conclusion, it is a better approach in terms 

of digitizing the properties of various fabrics. The 

CLO3D has a fabric kit that checks the physical 

property of the fabric, which is easy to digitize in 

conjunction with the CLO3D.

3) Fabric system usability evaluation 

The usability evaluation results of fabric system are 

shown in the following Table 7. In the manipulability 

of fabric pattern was 3.80 and 3.90, both of which 

seem to be relatively easy to manipulate. As another 

manipulability evaluation item, the physical property 

was 3.60 and 4.10. The accuracy of fabric 

representation was 3.60 and 4.00, both of which were 

evaluated to be above average. Although there is little 

significant difference, CLO3D was evaluated with 

Table 7. Analysis of Usability between DC Suite and CLO3D- Fabric System

Item
DC Suite CLO3D

T-test
M SD M SD

Manipulability1

(fabric pattern)
3.80 0.78 3.90 0.87 -0.26

Manipulability2

(physical property)
3.60 0.69 4.10 0.73 -1.55

Accuracy 3.60 0.84 4.00 0.81 -1.07

Compatibility 3.50 0.85 3.80 0.63 -0.89

 *p<0.05, **p<0.01, ***p=0.001                        

  1:Very Bad, 5:Very Good

Table 8. Model Size                                                                                          (unit: cm)

Item Stature
Bust

Circum.
Waist

Circum.
Hip

Circum.
Neck Base

Circum.
Shoulder

Width
Waist 
Height

Arm
Length

Neck
Height

Size 160 84 64 90 33.4 40.0 98 50.5 136.0

relatively high accuracy. Compatibility items show 

average compatibility with 3.50 and 3.80.

4. The comparative analysis of virtual fitting system

1) Comparative Experiment Outline

It is necessary to study the operation of the entire 

virtual fitting system. In this study, the overall 

operations of the two CADs such as the function, the 

virtual expression and the efficiency of simulation were 

compared by using the same body model and the same 

clothing pattern. 

  The computer used in the study were the Intel (R) 

Core TM i7-6700HQ CPU, 8GB 64bit RAM, （ ）

NVIDIA GeForce GTX 950M Graphic Card and 

Microsoft Windows 7 Operating system. The apparel 

3D CAD versions, DC Suite 5.0 and CLO3D 3.2, were 

used in this study. For the same conditions and 

experimental conditions, fabric properties used basic 

preset properties without numerical changes, and model 

poses are static basic poses. In the expression of the 

fabric, the simulation was performed with a single 

fabric of the outer cloth without lining. For the 3D
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mesh default spacing, the DC Suite defaults to unit 1 

and the CLO3D defaults to unit 2. Since this affects 

the simulation speed and the expression quality, we 

experimented with unit 1.

 

2) Virtual body model

A virtual model was created using the Chinese standard size 

and a simulation experiment was conducted. Model size are 

as Table 8 and completed models are as Figure 13 below.

Figure 13. Virtual Model

Figure 14. 2D Pattern and Fabric of Simulation 1

3) The comparative analysis of pants and raglan sleeve 

t-shirts(Lee & Lee 2012) combination

The 2D pattern and the fabric image used in the 

simulation experiment are as follows. T-shirts use 

cotton jersey fabric properties, and pants use denim 

fabric properties.

  Simulation results and comparative analysis results are 

as Figure 14 and Fiure 15.
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Figure 15. The Simulation Result of T-shirt and Pants
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  The overall wear silhouettes of both models are 

similar. Due to the difference of the body muscle 

positions and the amount of muscle in the model, there 

is a difference in the detail fit. As far as the overall fit 

of t-shits is concerned, DC-Suite is relatively loose fit; 

especially the back and waist part offer a more relaxed 

fit. CLO3D, in comparison, is more of a tighter fit. In 

the fit of pants is different result, CLO3D is relatively 

loose fit, DC-Suite is more tighter fit. The position of 

the waistline where the pants are worn is different, as 

the waist line position of the model is different. Though 

the monitor screen is the same, the color of the 

simulated fabric is different. Both CADs can express 

various style combinations. As in the experiment, the 

model can wear a t-shirt inside or wear a t-shirt over 

the pants. However, in CLO3D, it is relatively easier to 

change the wearing style, and its speed of simulation is 

fast.

4) The comparative analysis of coat simulation 

The 2D pattern and the fabric image used in the 

simulation experiment are as follows. The coat fabric 

used basic wool pre-set properties.

  Simulation results and comparative analysis results are 

as follows Figure 16 and Figure 17.

Figure 16. 2D Pattern and Fabric of Simulation 2

  The overall silhouettes are similar, but in the detail 

silhouettes are different. For DC Suite, the fabric 

expression is generally stiff, and CLO3D feels more 

gently drained. In the coat silhouette,  CLO3D feels a 

smooth flow along the body, but in the case of DC 

Suite it gives a firm, fixed impression. Simulation was 

performed using the same fabric but the expression of 

color and texture are different. Two CADs can express 

accessories such as buttons and pockets but CLO3D 

can simulate closest to the actual dressing method. It is 

possible to express the fabric thickness. In the case of 

CLO3D, it is even possible to set the outer, inner and 

side of the fabric. CLO3D can set up a sewing line in 

a 2D window so that a large number of panels can be 

sewed in without regard to placement. DC Suite sets up 

a sewing line in a 3D window. Although intuitive 

setting is possible, when the number of panels increases, 

there is a restriction because the panel and the sewing 

surface are overlapped. In terms of simulation speed, 

CLO3D is faster.

5) Simulation results and usability evaluation 

The above simulation results are compared with the 

silhouette, color, and texture expression effects. We also 

evaluated the convenience of overall simulation
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Figure 17. The Simulation Result of Coat

Table 9. Analysis of Usability between DC Suite and CLO3D- Simulation System

Item
DC Suite CLO3D

T-test
M SD M SD

Manipulability 3.60 0.84 4.20 0.63 -1.80

Silhouette 3.20 0.42 3.90 0.56 -3.13**

Color 3.60 0.69 3.80 0.63 -0.67

Texture 3.30 0.82 3.60 0.51 -0.97

 *p<0.05, **p<0.01, ***p=0.001

 1:Very Bad, 5:Very Good

manipulation. The evaluation results are shown in the 

Table 9.

  For the manipulability of simulation operation, DC 

Suite was rated 3.60 and CLO3D was rated 4.20.There 

was a significant difference between the groups in 

silhouette expression. DC Suite was evaluated as 3.20 

and CLO3D was evaluated as 3.90, indicating that the 

silhouette expression effect of CLO3D seems to be 

better than DC Suite. In the color items, DC Suite was 

rated 3.60 and CLO3D was rated 3.80. In the texture 

item DC Suite were rated 3.30 and CLO3D was rated 

3.60, respectively, and both groups showed an average 

expression effect.

IV .Conclusion 

This study summarizes the functional aspect of 3D 

apparel CAD which is currently used in the fashion 

industry. DC Suite and CLO3D, which are increasingly 

being used in Korea and China, were selected, and the 

functional characteristics of each system were compared 

and analyzed.

  In the body system, the two CADs differ in body 

shape, size and type classification. For personal body 

formation, the guideline for body type classification and 

measurement is essential. In evaluating the usability of 

the body system, both CADs showed moderate 
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convenience, and CLO3D showed more variety of 

motion changes. In the pattern system, DC Suite has a 

specialized pattern CAD function that enables pattern 

making and editing, and has a 2D automatic pattern 

generation and grading and marking functions. CLO3D 

focused on 3D clothing is allowing easy pattern editing. 

Therefore, DC Suite is more convenient in terms of 

pattern-making, and in terms of pattern editing, both 

CADs are evaluated as average operability. A variety of 

print files can be used in the fabric system, and a user 

can create new designs by editing operations such as 

rotation, scaling and color conversion in the CAD. In 

the fabric pattern representation, the two CADs are 

convenient to manipulate and express a good effect, but 

it is difficult to digitize and express the fabric 

properties. In order to digitize various fabrics, a 

material database is required. In the case of CLO3D, 

there is a Fabric Kit, which makes it easy to measure 

and digitize the fabric. In the simulation system, 

intuitive panel layout and sewing are possible. Both 

CADs are able to simulate daily dresses, and can 

display layering coordination. Among the two, CLO3D 

is the one that displays overall fast simulation speed.

  This study is limited to only two among the various 

3D CAD apparel CADs. For the subjects of the 

experiment, the focus was on female body and female 

dress simulation. Therefore, enlargement studies 

including other 3D apparel CADs and male's should be 

carried out.
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