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Abstract: The automatic generation of 3D content is of great significance for virtual reality, games, film and
television and other fields. In view of the problems existing in the efficient and controllable generation of
high-quality three-dimensional objects according to natural language instructions, a method of programmed
generation and evaluation of three-dimensional assets based on large language model is proposed. Firstly, the
user’s natural language description is transformed into the script instructions of InfiniGen library to generate a
three-dimensional model that meets the semantic requirements, and realize the cross modal transformation
from text to code and then to three-dimensional objects. Then, the screening optimization mechanism of clip
model is used to evaluate and score the generated results. Finally, the 3D model is automatically selected ac-
cording to the score. Experimental results show that compared with the baseline method without clip filtering,
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the proposed method significantly improves the quality of 3D model generation and the consistency with the

input text. This method achieves higher clip matching scores for multi class 3D object generation tasks. The

feasibility of combining large model with programmed 3D generation technology is proved, which provides an

effective path for the controllable generation of 3D content across modes.

Key words: 3D generation; InfiniGen; large language models (LLM); programmatic
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A pink tall cup. A lush apple tree with A sharp wooden handle knife.
branches and leaves.

3D Model
3D Model
O} 3D Model v
Python Render
Code AN\ ...
3D Model A
3D Model
A blackberry with a colorful
fiber and plump fruit.

Bl 1 ARSI RS

i . =4 M,
C «—ConceptionAgent(T) - // SCASFRARE, A5FIHE S
P «CodeAgent(C) /MRA%A: %, 5% Python fifi4s
Models «— &
for each pEP do
m «—Blender.Execute(p) //J ] Blender/Infinigen
He = AT
img «—Blender.Render(m) //i& 4455 2D &4
score «<—CLIP(T, img ) /3158 SCA -8 45 — 2o it
Models <Models U {(m, score)} //ik#—Fk

I ey AR AL
end for
M <«—argmax_{m € Models}score
return M

21 KERIRP=HERIZFLER

(1) SCAH R fe iR

TESCAR BRI B, % 1 GPT-4UM 75 il P 4 S
AH A, I ARSI (%) 516 55 F A LB ) B 1 A
WA PP E R SR E Y T8 B SR AR 5 A SO
TR AAZE B AE R8T B SRR o AR SCEE XA [R] 4
PRI A ] B9 42 78 SRR A A A P 28 TR B SeAR
iR . SRR Re R R AR 25 Fg 1l 2 B
No Hiff, LLM System #50E X T A LLM #5E
£ £, 5 User #8319 INSTRUCTION 2 1] /7 1 J5 1
SCARHEAR, INFO AR T LLM ZEXH IR DEF 7140
L BUN N Y SRR N PSS I N[ L7 Fu NG|
INFO A AR A, Task W T A SCAS Bl 5
AEAR, 51 5 HE AT MERG H A0S0 SCAR Y 78 FliE A
M55, R SeA R A il K = AEASE 0 g 7 HR ARG o
AT SRR 48 S 15 B .

-LLM System: You are a skilled and wise
writer, skilled in describing objects, especially their
appearance and various details.

-User: INSTRUCTION

-Task: Given the wuser's text description
INSTRUCTION, please provide a detailed description
of the following information: /NFO. For the content
not mentioned in the description, please use your
imagination to ensure that it conforms to the laws of
the physical world and the textual description.
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-LLM System: You are a smart and excellent 3D
designer, proficient in using Python, able to convert
natural language descriptions into Python parameters,
and understand the use of Python functions to generate
3D content.

-Conception Agent: DESCRIPTION

-Task: Given a text description: DESCRIPTION,
we have the following function code FUNCTION, as
well as the documentation for this function
DOCUMENT. Here is an example on how to model an
object using function calls to make it more in line with
the text description: EXAMPLE. Please understand this
function and model the 3D object described in the text
by calling it.
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INSTRUCTION : A pink tall cup.

various details.
-User: INSTRUCTION

INFO: If the given text is describe the cup, provide whether the cup is a short cup, whether the contour is straight,
the lowest coordinate value of the cup width, the depth of the cup, and whether the cup is protected. If these are not
provided, use your imagination based on the existing scene.

-LLM System: You are a skilled and wise writer, skilled in describing objects, especially their appearance and

-Task: Given the user's text description INSTRUCTION, please provide a detailed description of the following
information: /NFO. For the content not mentioned in the description, please use your imagination to ensure that it
conforms to the laws of the physical world and the textual description.

-Conception Agent Output: This cup is one of pride and elegance, standing not as a short, unassuming object but
rather a towering porcelain spectacle further accentuated by its dynamic color palette. It carries a delightfully
mesmerizing shade of pink, the kind that teeters between soothing pastel and invigoratingly vivid. This hue exudes an
aura of innocence and cheer, adding a gentle dash of charm to anywhere it's placed. It feels like the embodiment of a
warm spring day right at the break of dawn when the sky baskers in a similar blend of rosy illumination. As for the shape,
the cup departs from the conventional curves, opting instead for a linear contour, unyieldingly straight from top to bottom.
It presents a streamlined silhouette that borders on minimalistic design, the cylindrical form striking a balance between
practicality and aesthetic simplicity. The cup, despite its towering height, manages to maintain a delicate equilibrium in
terms of its width. It's thin, yet substantial enough to provide a secure grip. The lower limit of the cup's diameter, one
might assume, is at a modest estimate around 6 centimeters, providing enough room for the liquid but also ensuring easy
maneuverability. Underneath the poised exterior, the depth of the cup is equally impressive, matching its height with
careful symmetry. As a tall cup, it wouldn’t be a far stretch to visualize the depth nearing 8 to 10 centimeters. One can
surely envision enjoying a generous serving of their favorite beverage in such a vessel. As for protection, the cup boasts a
robust build despite its refined presence. While the text doesn't explicitly mention any protective cover or features, it's
easy to assume that the cup carries a smooth, matte finish, significantly reducing the risk of slippage. And while it might
not sport a protective silicone base or a handle to minimize heat transfer, a cup of its stature could likely endure typical
wear and tear, serving as a reliable companion for countless cozy evenings to come. To further its longevity, it could have
heat resistant characteristics and a decent resistance against chipping or cracking. With its grand structure and delightful
coloring, the pink tall cup emerges as a beacon of inviting warmth and comforting functionality.
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DESCRIPTION

FUNCTION:

import CupFactory

def add_cup(scene, is_short,is_profile_straight,x lowest,depth, has_guard):
cup = CupFactory.create(is_short,is_profile straight,x lowest,depth, has guard) # creare cup
scene.placement(cup) # place cup to the scene
return
DOCUMENT:
Explanation: The function takes built indoor scene as input, it will add cup to the scene.
Inputs:
scene: the built indoor scene.
is_short (bool): Indicates if the cup is short. True for a short cup, False for a taller one.
is_profile straight (bool): Determines if the cup's profile is straight. True for straight, False for a curved
profile.
x_lowest (float): The lowest x-coordinate value defining the cup's width, ranging from 0.6 to 1.0.
depth (float): The depth of the cup, ranging from 0.25 to 1.0.
has_guard (bool): Indicates if the cup has a guard. True to include a guard, False otherwise.

EXAMPLE:

Question: given the text description of the scene: “ A red teacup.” analysis the function parameter and call the
function to add cups that fits the text description.

Solution: We can identify one red cup in the scene from the text description. We know that tea cups are usually low
footed cups, so we set is_short to True.The outline of the teacup may or may not be straight. We can randomly choose
True or False, and here we set is_profile straight to True. The width of the teacup is not very wide, we set x_lowest to
0.7.The depth of the teacup is not very deep, we set it to 0.3.Tea cups are usually protected, so we set has_guard to True.

We can call the function one time to create a teacup: ' ‘python add cup(scene, True,True,0.7,0.3, True)# create
teacup "’

-LLM System: You are a smart and excellent 3D designer, proficient in using Python, able to convert natural
language descriptions into Python parameters, and understand the use of Python functions to generate 3D content.

-Conception Agent: DESCRIPTION

-Task: Given a text description: DESCRIPTION, we have the following function code FUNCTION, as well as the
documentation for this function DOCUMENT. Here is an example on how to model an object using function calls to
make it more in line with the text description: EXAMPLE. Please understand this function and model the 3D object
described in the text by calling it.
Code Agent Output:Given the text description, we can identify that the cup is tall, has a straight profile, has a width of
around 6 centimeters (which we can normalize to 0.6 in the function parameters), has a depth of around 8 to 10
centimeters (which we can normalize to 0.8 or 0.9), and does not explicitly mention any protective guard. So, we can set
is_short to False, is_profile straight to True, x_lowest to 0.6, depth to 0.8 or 0.9, and has_guard to False. We can call the
function once to create the cup as follows: " ‘python add cup(scene, False, True, 0.6, 0.9, False) # create pink tall cup ***
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A lush durian tree.

This is a uniquely shaped tree,
with a twisted and coiled trunk,
branches extending outwards,
and leaves presenting a bright
green color. The overall
appearance is full of vitality and
energy.

This cup is a light gray
cylindrical shape without a
handle, with a smooth surface
and a simple and elegant design.

A blackberry with a colorful
fiber and plump fruit.

 J
&
—

a black small cup.
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-LLM System: You are a clever and sharp
writer, skilled at describing objects in short
language.

-User: OBJECT

-Task: Given the object category OBJECT,
please use your imagination to describe the object
in concise words, ensuring that it conforms to the
laws of the physical world.

K7
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This is a multifunctional knife
with a sturdy and durable blade,
sharp edge, suitable for kitchen or
outdoor use.

The blade is lightweight and sharp,
suitable for daily cutting, peeling,
and other uses.

This is a simple and practical knife
with a slender and sharp blade,
suitable for daily use such as
cutting or peeling.

A light gray cylindrical cup with a
white opening and a minimalist
overall design.

This is an apple tree with lush
branches and leaves. The crown is
naturally circular, and the
branches grow in a staggered
manner, covered with bright green
leaves. The trunk is thick and
sturdy, with a dark brown color
and a natural bark texture on the
surface.
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), LRSS (kY . R E ) ik s
RS AR, HPEAG I E TR AR s X
VCRC, b TR InfiniGen IFEAME, AR SCEERE
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Bench &3k bl THE— 20 000E, DIARE 41 HPEAh
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i CLIP ARAR T8 A Bl i) — AR R A 48 E LA T 1Y
TE G MG 5 6 0 SCAS B AR R 0 4K, e 7 — e 12
JE A 50 s AR A TR 5 SOAS 1 S DG R
T SORH DG RN P 2 R HER

ASCNA LK IERE A Intel i7-13700KF
CPU .NVIDIA RTX 3060 GPU, L % Intel i7-13650HX
CPU. NVIDIARTX 4060 GPU 1 2 5 HL%% FigfT.
TERRTR A RASCR T T , AN [] 278 1) = AR 7R A il s
(B FETE 22 5, I, AU 22 RS TR0 AR Bl s ) B
i [l Blender/InfiniGen A= Ji 8> = 445 1Y {1 S 14
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CLIP Score =%y 0.72, 3 B SCA B ) BB AT B
TACHE A B BEAAR T A M PR A ] P B, TR
e A S ) SCARTE: UK SRR BE 5 No-Con-CLIP /Y
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A3 289246 19.5056  23.1023 27.9656
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No-Con-CLIP

No-Con No-CLIP

This is an apple tree with lush
branches and leaves. The crown is
naturally circular, and the branches
grow in a staggered manner, cov-
ered with bright green leaves. The
trunk is thick and sturdy, with a
dark brown color and a natural
bark texture on the surface.

The blade is lightweight and sharp,
suitable for daily cutting, peeling
and other operations, and easy to
carry.

This is a beige yellow cylindrical
cup with a black rim.

4 A'lush durian tree.
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