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[Abstract]

The rapid advancement of generative Al technology has led to its increasing reliance across various

industries and everyday applications. However, most generative Al solutions have focused primarily on

generating text or 2D images, with relatively little attention paid to 3D model generation. This study

conducts a comparative analysis of the performance of three generative Al models ChatGPT, Copilot,

and Gemini in generating 3D models.

The methodology involved generating scripts for use in the

open-source Blender graphics tool, which operates under a GPL license, using each of the three Al

models. The performance of these models was then evaluated using metrics such as Accuracy, Recall,

Precision, and F1 Score. The results showed that ChatGPT and Copilot outperformed Gemini, which

exhibited lower performance. This discrepancy in performance is likely due to differences in the training

data related to 3D model generation. This study demonstrates that the performance of generative Al

models varies significantly depending on the domain of application, highlighting the need for further

development and upgrades to improve their effectiveness in specific areas like 3D modeling.
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I. Introduction
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Table 1. Two Types of Al Utilization
Industrial Al Front Al
Al used for specific Al services

purposes (in companies) for general users

Factory assembly Al,
packing Al, inspection Al
AlphaGo

Al Assistant, ,chatGPT,
Gemini, Alexa, Copilot
Siri, Hello Google

Ao 22 ARERE ISAl s ARl REQ A
SAee U2 Fig. 12 27 % &2 7] A8A
QlZA%s ¥rAlel WHH(Discriminative Model)x} A§A
2 t(Generative Model)o|t}. A3/de 22 AR A3
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Fig. 1. Discriminative(a) Vs Generative(b) Model
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II. Preliminaries

1.1 Discriminative and Generative Model
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Fig. 2. Discriminative Model Alogorithm
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Fig. 3. Generative Model Alogorithm
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1.2 GPT(Generative Pre-trained Transformer)
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Table 2. GPT Features by Version

Model Parmeter Arch Data(Gb)
GPT.1 117m softmax 4.5
GPT.2 1,500m GPT-1 40
GPT.3 175,000m GPT-2 570
GPT.4 Private RLHF Private

GPT-2 GPT-3 | GPT-3.5 | GPT-4.0

2018 2019 2020 2022 2023
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(Step 1) Supervised Learning

[Model Answer] Gravity is a force that acts around
very large objects like the Earth. Gravity is what
keeps us on the ground and causes objects to fall to
the ground.

[Question]
Explain gravity to an
elementary school student?

[Question Al and get an answer]

Answer 1: The space-time of excellence...

[Question] of  Answer 2: The preduct of the masses of each object...
Explain gravity to an ©@ Answer 3: The weight is heavy...

elememary school student? of Answer 4: When we put our feet on the ground...

tstep 2) Reinfocement Learning ot

Answer 4>Answer 3>Answer 2>Answer 1: Give rewards after prioritizing excellent answers

Fig. 4. RLHF Alogorithm

1.3 Generative Al services and 3D Contents
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generation, translation, code
generation, and more

Copilot

Al pair programmer for developers,
offering code autocompletion, code
generation, and code explanation

RunwayML

Generates videos based on images,
style transfer, etc.

Synthesia

Generates realistic videos based on text

oma-<

DeepMind

Develops Al-based video editing

technology
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Table 4. Generative Al for 3D Contents Modeling

=
= _ Potential
T12AASE & 542500k St 1 x7 0]
AR & el galor @ MAPH 9lH. Company GRS Key Features | Integration with
Name f
Blender/Unity
Table 3. Generative Al services Text generation, | Indirect integration
OpenAl ChatGPT | information possible (script
Cate Product i iti
Key Features retrieval : wrl.tlng) : :
gory Name Text generation, | Indirect integration
DALL-E 2 Generates realistic images from Google Gemini | translation, code | possible (script
textual descriptions generation writing, Q&A)
I . Generates high-quality artistic Code
M . . i i i
m idjourney images, operated on Discord Mi it | Copilot autocompletion, Ind'rﬁ:lt |né;grat|9r;
a Stable Open-source model, capable of Icroso oprio code poss f (C# scrip
g Diffusion generating images in various styles generation, support)
e Offers various features including Image Indirect integration
RunwayML | image editing, generation, and generation possible (import
. . R ML | R L | = . .
animation unway unwayM video editing, | generated images
Provides various functions such as style transfer | into Blender/Unity)
ChatGPT natural conversation, text Generates Indirect integration
eneration, and translation - - high-qualit ossible (import
g - - Midjourney | Midjourney g .q. y P ( .p
T Capable of performing various text artistic images, | generated images
e GPT-3 generation tasks, excellent language Discord-based | into Blender/Unity)
X understanding ability Open-source . . .
— - - - Indirect integration
t Specializes in generating various model, capable . .
. . Stable Stable ; possible (import
Jasper.ai text content such as marketing X X ) . of generating .
Diffusion | Diffusion | . . generated images
content and blog posts images in ; .
— ; : into Blender/Unity)
Gemini Offers various language models, text various styles
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III. The Proposed Scheme
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Table 5. Features of ChatGPT, Copilot and Gemini
Key
Model Strengths Weaknesses
Features
Broad
Natural Lack of
knowledge base, .
language strong natural specialized
ChatGPT | processing, 9 knowledge,
language .
code . potential for
. processing
generation - errors
capabilities
Dependence on
Code pen
specific
autocomple
tion Improved code languages and
. ‘. quality, frameworks,
Copilot | function . e
increased difficulty
recommend L .
. productivity generating
ation, error .
. entirely new
correction
code
Support for .
pp. Ability to solve
multiple Large model
complex . .
. . | languages, size, high
Gemini problems, code )
complex . computational
explanation
problem-sol . cost
. generation
ving

E5t oo A+= ChatGPT, Copilot & Geminiof of
5to] F1 ScoreE £7430th F1 Score= AW Lo} A$l-&
o x5 HFO2, Yo fAY R H5S B
Aoz ZAYA0ICH19]. Accuracyv =HIEA o5
dolEi] 45 A7) Holee] 42 U o AL (1)
2 2,

TP
TP+ TN+ FN+ FP

Al (2= AAIE Truel Hlol8E 2] Truezfil ¢l

X3 glojejo) 2 BLshe Recallol.

(1)

Accuracy =

TP
Recall = W (2)

Al (3)2 THo] Truez o3t gojy & 4
True®l go]Ejo] 4~ Precisiono]|t}.

TP
Precision = TP+ FP 3)

Precision* Recall
— %
F1 Score =2 Precision + Recall (4)

« TP(True Positives) : 22o] QFAJ(Positive)o.2 o|&5}1, AlA|
2 ol AEo] Y 4%

+ TN(True Negatives) : 2&o] 2X(Negatives)O.2 of|&35}t1l, Al
A2 sl Aol el %S

» FP(False Positives) : 2@o| oFg(Positive) 0.2 of|&35t1l, AlA|
2 89 zol 349l %9

v o1
» FN(False Negatives) : 2&o] 2/(Negatives)0 2 of| &5}, Al
A2 olid AZo] /4% 3%

IV. Experiment and Analysis

2 o] Alsle Scikit-learng ARSSl ChatGPT,
Copilot, Bard7} A5t 23y fE A3YPEO] M=o
F1 Score2 H7}sl= Ftolc}, o] Z&x= 7F Al7} A4A
5 ¥ AJUEZ 7150 Precision, Recall, Fl
ScoreS ARSI} Fig. 5= ChatGPT, Copilot %
Geminiof] Tt F1-Scores £7J5t= mlo|d &g T72Ho]

ok, Fig. 50141 1" SubeA] Y 8, 07 AR

= =2 A
WESAY  wEE Fus e
ChatGPT_generated= 107§9] {8 % 8= AstyL

27i= &4 Q= copilot_generated= 8719t A E] 1
2717} =2k gemini_generated: 107)7} &% At 0}71]
AAEE] Y, True Labelss AY F8E 2% 107]o]H, 7+
Fuy} euj27] AALojof 5t ‘1”2 IS} =
Ao A= XS Al 229 ChatGPT, Copilot, Gemini
7t RSt 82ilie] A3ES HUtsh] Qsll Precision,
Recall, Accuracy, F1 Score®} Z+-& A5 X2 AlArs}
Act 7+ gelo] Al2st AJYEES B2 H(Blender) AT
EQojo]] st & &= AnE vigo=
5t} Table 5% 7y od A
oAl Aleigh AutE Qofst Zlo|tt



26  Journal of The Korea Society of Computer and Information

rt precision_score, recall score, f1_score
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print(

Fig. 5. ChatGPT, Copilot and Gemini for F1-Score

QL: "2 5MA dojzl FH 107]5 LA AP/dst
L 23 A3 E AAFF“(Can you write a blender
script that randomly generates 10 cubes 5m apart
from each other?”) o] AZof| tjjst zF AAH Al &
2 A= bU[EA "ojxl F8 1071 FA = A/gdst
+ 290 AFHES 2oAst oty REE2 FE )
A9 FARVd} A dS Rhdet oot WHo s HH
= AXsHR o, 2170 ATHE = SHIH0A HEAo
2 A& ]ltt

Q2: "s¥o] 17]jo] 1 tf2j7} 47]Q1 QJAME Rte= SR
o A3E AA5[14"(Can you write a blender script
to make a chair with one back and four legs?”) &
Rl AzollM= Zh 28lo] shute] Fhtojet Yl 7lie] T

oAg st ATYES AMsIGt. of G4l

p

2 2% ot

7t AaRies BelroN Aysoe Assgon], A
9 A @ 7A1EE FE5I9I0 Table 62 5 7j0) A
20 ol 2ol ATYES ST e Auks 1}
Epdic}t. ChatGPTe}t Copilot2 SAISE ®}Alog AFRIE
2 Aetol JEHoR UEISo, Geminiol B9 5
W) A2l ATHE APo] AV} SR oz &
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Table 6. Generative Al Text script Test

Can you write a blender script that
Q1| randomly generates 10 cubes 5m
apart from each other ?

Can you write a blender script to
Q2| make a chair with one back and four
legs ?

Text

Al Tools Result
ChatGPT4.0
for
OpenAl

(Q1:21 Line)
(Q2:38 Line)
Copilot
for
Microsoft

(Q1:17Line)
(Q2:33Line)
Gemini
for
google

(Q1:38Line)
(Q2:46Line)

Table 72 Al 2%(ChatGPT, Copilot, Gemini)o| A3
HE Anes A4 e elasiel 770 g
(Accuracy), Aigle(Recall), AL = (Precision), F1 A
(F1 Score)e AXlst Aupoltt Est  ChatGPT4.0,
Copilot, Copilot Al 7HX] 29| of 5312 Blusto] H7}
s, 2t o] A2 Azl Bk 2 e
7b medz Mate fdlg, AUs, Fl1 A2z U o
=8 2Pgar

Table 7. F1 Score for ChatGPT, Copilot and Gemini

Can you write a blender script that
Q1 | randomly generates 10 cubes 5m
apart from each other ?
Text Can you write a blender script to
Q2 | make a chair with one back and four
legs ?
Avg | Average value for two questions
Al Tools Accuracy Recall | Precision Fi
Score
ChatGPT4.0 0.70 0.78 0.88 0.82
for 0.70 0.70 1.00 0.82
OpenAl 0.70 0.74 0.94 0.82
Copilot 0.60 0.67 0.86 0.75
for 0.90 0.90 1.00 0.95
Microsoft 0.75 0.79 0.93 0.85
Gemini 0.50 0.56 0.83 0.67
for 0.20 0.20 1.00 0.33
google 0.35 0.38 0.92 0.50
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Fig. 6, 72 2 iefjmet A Jens &8s HEe
(Accuracy), Adl&(Recall), L= (Precision), F1 A
(F1 Score)g EA|gH Zlojot. 239 HAd2 FEE
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Fig. 6. Bar graph for F1-Score

Model Evaluation Metrics
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o
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Fig. 7. Line graph F1-Score

V. Conclusions
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