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[Abstract]

This study explored the potential for improving the efficiency and output quality of the 3D character production process by
utilizing generative artificial intelligence (AI) technologies. Using generative Al tools, 3D character modeling and texturing were
conducted and comparatively analyzed based on modeling accuracy, texturing quality, and work convenience. The results show
that Al-based production significantly contributed to reduced production time and difficulty maintaining consistent quality.
However, limitations related to input data quality and fine adjustment capabilities indicate that expert post-processing is still
required to ensure final completeness. The results of this study suggest that generative Al technologies can substantially enhance

productivity and expand creativity in the early stages of 3D character production.
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Creation of character
2D Image design
Through reference research

Create modeling, rigging,
weights and animation
using 3D production tools.

Create backgrounds
and interactive elements
using 3D creation tools.

O3 1. 3D FHEH PA HE Z2MA
Fig. 1. 3D character video production process
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Table 1. Utilization plan at the 3D character production stage

Step Production

Existing
character
creation
process

Rigging and

) Animation
weights

Modeling Texturing

Character
creation
process using
generative Al

Character animation production using image
to 3D method

E 2. A% S 48 Al K8 S

E 4. NZE Ao

MME Al 234

Table 4. How to use generative Al in the production stage

Step Basic Production Al production
It is produced through 3D
modellng using 2D . Using the image to
images of the front, side,
3D method, 2D
. top, and back, and )
Production S ) images are produced
rigging and weight . )
) ) using 3D production
animation are performed
S Al tools.
by minimizing the surface
structure.
I 5. SHIX|ZAF o] MAS Al 24
Table 5. How to use generative Al in the post-production
stage
Step Basic Production Al production

Post production

Using a 3D
production tool,
create character
sub—objects that fit
the story, such as
background
environment structure
and weapons, in the
same production
method as above.

Weapon and
environment designs
are created through
image generation Al,
and interactive and
environmental
elements for
animation are
created using 3D
production tools.

=
Table 2. Generative Al application tool for each stage of
production
Step Production tools Al tools
Concept art, Chat GPT,

Pre—production hand drawing, reference

) Stable Diffusion
website

A v
Azt

]tﬂ A@Hsﬂ AlES %l%s C]—)\L% ELO}EJ_ 7]__

oA AlEskste] A3t = ofefjel At

3D production program 3D Al studio,

Production (cinema4D, maya, etc) CSM3D, Chat 3D
) Cinema4D,
Post Production 3D production, Unreal engine,
Aftereffects
Aftereffects

) 9 B A3t 2ol 3D AUE A% BAE AR
AZ A, A WA, FRAR WA P AE AL
b ALE T8 0] Tg getel e vl B4 E

3 2

rlr

E 3. ARIMZ chAle] MAE Al 2
Table 3. How to utilize generative Al in the pre-production
stage

Step Basic Production Al production

Character designs are
drawn through concept
art, hand drawings, and
reference websites, or
produced in collage
format.

Enter text or create
an image through
the prompt.

Pre production

¥ 6. 7|Z 3D HE ME

TZEMA H|W
Table 6. Comparison of existing 3D character creation and
3D character creation process using Al

sHele mist

Segmentation Existing production Production method
process method using Al
Text to image Al
Planning and idea . platform
composition Sketch, website (Chat GPT, Stable
Diffusion, etc.)
Modeling 3D tool
UV mapping 3D tool
Texturing and Image to 3D Al
Shading 3D tool platform
(3D Al studio,
Rigging 3D tool CSM3D, Chat 3D,
etc.)
Sklvn bl.ndlng and 3D tool
weighting
Animation test 3D tool
Final rendering and 3D tool 3D tool
corection 9 (Cinema4d, Unreal), | (Cinema4d,
Aftereffects Unreal), Aftereffects
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1) Text to Image
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“A legendary Korean hero, Hong Gil-dong, in
traditional Joseon—era clothing, standing confidently
with a bow and arrow in hand, in front of a lush green
mountain landscape, his eyes sharp and filled with
determination.”
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whimsical interpretation of the prompt, nsfw.”

B ~E o] 918 o]Fof+= Stable Diffusion®] WebUI
5 S8 A AR AAS =AY MEE Wl EE o

F A T FE U9, FE 7Pl 58 “DPM++
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33 2. Stable Diffusion2 0|&st o|o|x| MM
Fig. 2. Image generation using stable diffusion

Create a Hong Gil-dong character

Here is the image of the character design for Hong Gil-dong, the legendary Korean hero! @ £
18 3. ChatGPT EHAIM
Fig. 3. ChatGPT step1
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Create Hong Gil-dong in a simplified 3D character style

Here is the simplified 3D character design of Hong Gil-dong! g
a7 4. ChatGPT THAI2
Fig. 4. ChatGPT step2

3D MY Az 7] @Al A ChatGPTE &85} !
A% NEE 9] oA & A= Tl A= vekst 7
L5 w7 o] A EghE o|nx|7} A o], 3D B
< Ag3t] 8l mlAdE AL deshE AR o)n
& TSIt

2 o 4 ol

Make the image above into T-pose

Here is the simplified 3D character design of Hong Gil-dong in a T-pose, perfect for animation or
rigging! ~ &

38 5. ChatGPT £ 3
Fig. 5. ChatGPT step3

33 6. Photoshop AIE &%t 2|5 T-Pose ZIlE
Fig. 6. Final T-Pose result using Photoshop Al
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2) Image to 3D
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8 7. 3D Al Studio
Fig. 7. 3D Al Studio
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Fig. 8. CSM3D
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38 11. ChatGPTZ 0O[0|X] MM
Fig. 11. Create an image with ChatGPT

2) 3D »dg

12 9. Chat 3D
Fig. 9. Chat 3D
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38 12. Cinema4DE 0|83f0f 3D Z2& A%t
3t Fig. 12. Creating 3D models using Cinema4D
Al

_,-|—4

. Image to 3D ——-%H 0]%—‘6]—AI Ul’:ﬂi] Z—"Z} H]—Z\_]
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>1E HU
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¢ 710 3 oIPIA A 71 A

a8 13. Image to 3D AlIE 0|&310{ 3D =LY M=t
Fig. 13. Create 3D models using Image to 3D Al

a8 10. EEfAE E“lqu
Fig. 10. Pinterest reference
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3) UV Wrapping 2 Texturing

« Adobe Substance 3D PainterE ©]-£3 7]& AR v

1% 14. Adobe Substance 3D PainterS 0| &3t BlAXE
Azt
Fig. 14. Creating texturing using Adobe Substance 3D
Painter

* Image to 3D ZHAES o] &3 Al H2XF A2 w4

J8 15. AIE &3¢t HEE oAl & A A
Fig. 15. Character design and texturing using Al

4) Rigging 2 271 ¢o]&

» MixamoZ ©o]-&3% &]4 & 271 g0’ 7|& A Z} 4]

=

38 16. Cinema4DE 0|835101 3D &Y, 2[4 ¥ HEEY

[=]
Az}
Fig. 16. 3D modeling, rigging and controller creation using
Cinema4D
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38 17. Cinema4DE 0|E5t04 3D 22& Yo|E M=t
Fig. 17. Creating 3D modeling weights using Cinema4D

Al 2FFS 0183 A R A0l E 7]E A 34

.......

a3 18. AIEES o388 214 ¢ RIoIE MZEf
Fig. 18. Rigging and weight creation using Al platform
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Table 7. Comparison of efficiency and quality of existing 3D

character production processes

o

| H4d ot o1 7 AR J|Ul BA S FA o2

E 9. 7|& ME Gt MM Al HZE dHAof A A2 AlZE
=1 jm]
Table 9. Comparison of production time between traditional
and Al-based 3D character creation

Traditional
production

Production using

Category generative Al

Concept/

) 4 Points (fast)
Image Generation

3 Points (Normal)

3D Character Modeling | 2 Points (slow) 4 Points (fast)

3D Character Texturing 2 Points (slow) 4 Points (fast)

S " Efficiency Quality E 10. 71E A @A S48 Al HE walo| due B3
=1
Planning and idea Upper Upper Table 10. Comparison of quality of output between traditional
composition s
and Al-based 3D character creation
Modeling Upper Upper Category Traditional Production using
UV mapping Middle Upper production generative Al
Concept/ . . . )

Texturing and Shading Middle Upper Image Generation 4 Points (High) | 4 Points (High)
Rigging Lower Upper 3D Character Modeling 4 Points (High) | 3 Points (Normal)
Skin binding and weighting Lower Upper 3D Character Texturing 4 Points (High) | 3 Points (Normal)

¥ 8. MAMH AIE 235t 3D 7HEE HM=ZEF ZZMA geM g
J:ijl_|.=' =X |j|_u_
Table 8. Comparison of 3D character creation process
efficiency and quality using generative Al

Segmentation

CIEEERS Efficiency Quality

Planning and idea composition Upper Upper

Modeling Upper Upper

UV mapping Upper Middle

Texturing and Shading Upper Middle

Rigging Upper Upper

Skin binding and weighting Upper Middle
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Table 11. Comparison of production process difficulty
between traditional and Al-based 3D character
creation

Traditional
production

Production using

Category generative Al

Concept/ : 3 Points (Normal) | 2 Points (Simple)
Image Generation
. 5 Points . .
3D Character Modeling (Very Complex) 2 Points (Simple)
5 Points

3D Character Texturing 2 Points (Simple)

(Very Complex)
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Table 12. Extract open coding code

Summary of interview Code (core meaning)

Rapid visualization and iterative
production possibilities through
generative Al

Fast visualization, efficient
iteration

Suitable for stylized game

Suitable for style characters
characters

Lack of detail, limited realism Limited detail, lack of realism

Suitable for use as a secondary | Effective for secondary
character and background characters

Whether animation can be
applied or not is important

Importance of applying
animation

Effective use of Al in the initial

planning and styling stages Early planning efficiency

Beneficial for creating various
blueprints and communicating
with clients

Faster drafting, more efficient
communication

Animation workflow
improvements

Easy to switch poses and
animations

Material resolution, surface

flow, and detail fixes needed Need for quality improvement

In close—up scenes, the
limitations are clear

High—-resolution detail
limitations

Effective for repetitive tasks

and drafting Optimize repetitive tasks

Hybrid manufacturing method
recommended

It is desirable to use a mix of
existing methods and Al
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Table 13. Open coding code categorization

Category Code (detail code)

Fast visualization, efficient iteration,
efficient initial planning, quick draft
generation, improved animation
workflow.

Increased efficiency

Suitable for style characters,
effective for secondary characters,
importance of animation application

Scope and conditions of
application

Detail limitations, lack of realism,
need for quality improvement, high
resolution detail limitations

Quality and limitations

Optimizing repetitive tasks and
recommending hybrid production
methods

Utilization strategy
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