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A Appendix of MeshLLM: LLM-Powered Structured Mesh Code Generation
from Point Clouds

A.1 Datasets

A.1.1 The principles of Translation and Bridge Loop

Translation ' Bridge Loop

Figure 10: A schematic illustration of the principles of Translation and Bridge Loop. In the Translation
module, the wireframe of the resulting mesh is shown as a cross-sectional circle is translated along a
yellow trajectory. In the Bridge Loop module, the wireframe of the mesh is constructed by connecting
the vertices of two 2D shapes.

As illustrated in the figure[I0] in the Translation operation, a 2D cross-sectional shape (a circle in this
example) and a 3D trajectory curve must first be defined. The Translation process generates a mesh
by sweeping the 2D shape along the 3D trajectory. During this sweep, the cross-section remains
perpendicular to the tangent direction of the trajectory at all times, and only uniform scaling (either
enlargement or reduction) of the cross-section is permitted.

In contrast, the Bridge Loop operation begins with two predefined 2D shapes. By connecting the
corresponding vertices of these two shapes, a mesh can be constructed. This method places no
constraints on the types of 2D shapes used—meaning the two shapes can differ, such as a circle
and a irregular closed shape in this example. Moreover, it imposes no restrictions on the relative
orientations of the shapes. As a result, Bridge Loop overcomes the limitations of Translation, which
requires the cross-section to align with the trajectory’s tangent direction. This enables Bridge Loop
to generate more complex geometries that Translation cannot produce.

A.1.2 Part datasets

create_curve(name='seat_9', control_points=[..],
. . handle_type=[0.0, 0.0, 1.0, 1.0, 0.0, 0.0, 0.0, ..])
Fill Grid fill grid(name='seat_9', thickness=0.0471)
bevel(name="seat_9', width=0.02, segments=1)

create spoon('spoon',z depth=0.17,thickness=0.011

,X_anchors=[0.18, .., 0.46],y _anchors=[0.02, ..,
Sp()on 0.01],z_anchors=[0.0, ..,

0.03],location=[..],rotation=[..],scale=[..])

create_fork('fork',x_tip=0.18,thickness=0.014,n_c

Foik uts=3.0,x_anchors=[..], y_anchors=[..],
L z_anchors=[..], location=[..], rotation=[..],
scale=[..])

Figure 11: The Fill Grid type, Spoon type and Fork type in basic shape code library

For certain shapes that are difficult to represent using the method we defined in Section 3.1} we
introduce three additional categories: the Fill Grid type, Spoon type and Fork type. As illustrated
in the Figure[TT} For the Fill Grid type, we first construct a closed 3D shape (as opposed to the
2D cross-sectional shape used in Translation), fill it to form a surface, and then extrude it along its
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normal direction to generate the final mesh. For the Spoon and Fork type, we draw inspiration from
the implementation in Infinigen Indoor (19) and design dedicated procedural functions tailored for
their generation.

We present two core functions from our codebase: the complete implementation for creating primitives
(Figure[22)) and the complete implementation for creating curves (Figure 23). The full codebase can
be found in the supplementary materials.

More examples of parts and their corresponding complete code implementations are provided in

Figures[12] [T3] [T4] [T3] and[T6]

A/\N=l |\ ® |

! import bpy ; { mport bpy
| from math import radians, pi ; i from math inport radians, pi
1 from bpy_lib import * {1 from bpy_lib import *

| delete_all() ! delete_al1()

create_primitive(name='cube’, primitive_type='cube’, location=[0.27, .23, -0.0], scale=[1.e, .2,
@.04], rotation=[.71, 0.0, .71, -6.0])
vel(names'cube’, width=e.13, segments=5)

create_primitive(name='cone’, primitive_type='cone', location=[-0.26, ©.02, 6.18], scale=[6.64,

{ 04, 0.58], rotation=[o., "-0.26, -0.14, 0.83])

Figure 12: Examples of Primitive and complete code. And the code corresponds to the first two
objects shown in the figure.

i import bpy
| from math import radians, pi
| from bpy_lib import *

import bpy
from math import radians, pi
from bpy_lib import *

delete_all() delete_all()

3 1.9, 0.0], [1.02, 0.84, 0.0]], handle_types[1, 1, 1, 1, 1, 1, 1, 1, 1, 1], closed=True)

create_curve(name="curve', control_points=[[e.e, 0.0, 0.e], [0.42, 6.0, ©.6], [0.89, create_curve(name="curve', control_points=[[.e, ©.0, 62 e] [a,e, o:5, e.0], [0.35, 1.9, 0.0], [1.02,
6.47, 0.0], [0.71, ©.88, 0.0]], handle_type=[e, 3, o, o, o, @])

bezier_rotation(name='rotation’, profile_name='curve', location=[e.31, 6.62, 0.0], create_curve(name="translation’, profile_name='curve’ e pmnts [[-0.51, -0.23, -0.95], [-0.51,
rotation=[0.7, 0.0, -0.7, 0.0], thickness=0.06) 0.23, -0.95]], points_radius=[1.6, 1.0], handle_type=[o, 1, 1, 0], thickness=b.o, fill_caps=-both')

Figure 13: Examples of Translation and complete code. And the code corresponds to the first two
objects shown in the figure.

1 I L A P

/ { import bpy
| from math import radians, pi
i from bpy_lib import *

" S
from math import radians, pi
from bpy_lib import *

i delete_all() delete_all()
} cresta_prinitive(nane='Sool', prinitive_type="cylinder; location=[-0.03, 0.64, -0.01],

i scale=fo.4s5, 0.45, 0.9], rotati 7

| create_primitive(name="Bool2" P sphere location=[-8.4¢, 0.94, -6.14],
! scale=[6.54, 0.54, 0.54], rotati 1, 0.7, 0.71)

! boolean_operation(namel='8ool", namez='Bool2’, operation='DIFFERENCE')

create_primitive(name='Bool’, primitive_type='cube’, location=[0.e5, .01, -0.05], scale=[e.95,
@.5, 6.57], rotation=[0.06, -0.68, -0.64, -0.73])

create_prinitive(name='Bool2', primitive_type='cube’, location=[6.16, .62, 0.16], scale=[e.61,
@.45, 0.5], rotation=[0.66, -0.68, -0.04, -0.73])

boolean_operation(namel='Bool’, name2='Bool2’, operation='DIFFERENCE')

Figure 14: Examples of Boolean and complete code. And the code corresponds to the first two
objects shown in the figure.

Taking the Primitive type as an example, we describe how to use functions from the basic shape
code library to generate a synthetic part dataset. We begin by randomly selecting the type of primitive
to generate (e.g., cube, cylinder, etc.). Next, for each axis, we independently uniform sample
a value z from the range [—2, 2|, and then set the corresponding scale as 10%. To determine the
orientation of the shape, we uniformly sample a direction from a unit sphere and a roll angle from
a uniform distribution. Once the orientation is fixed, we scale the shape uniformly along all three
axes based on the size of its bounding box. Specifically, we ensure that the longest edge of the
bounding box lies within the range [1, 2]. Finally, we assign the shape a random position within the
3D space such that the entire shape remains within the [—1, 1] bounds. For other shape types beyond
Primitive, we follow a similar approach by randomly assigning values to the relevant parameters.
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Yokt A K 1.

.
! import by : }
! from math inport radians, pi : : inport bpy H
! from bpy_Lib import * | i From matn import radians, pi :

! H | from bpy_lib import 1
| delete_all() o i
H ! | delete_all()
reate_curve(name=['loop_1', 'loop_2', 'loop_3'], control_points=[[[0.29, 0.58, 0.43], [0.02, 0.59, 0.43], [-0.25, 0.6, 0.43], | i
0.19, 0.431, [-0.41, -0.14, 0.43], [-6.42, -0.4, 6431, [-0.26, -0.58, 0.43], [-6.01, -0.59, 0.431, [0.25, -0.59, 0.43], | | create_circle(name=['Circle_1', 'Circle_2', 'Circle_3', 'Circle_a'],
1 oz, 0., Tousn, <017, 0., [o.62, 0.7, 0831, [M0.29, 058, 0.47), [o.62, €59, 0.47], [0.35, 0.6 0.47], [} locatione[[0.57, -e.2, -0.55], "[-0.14, “0.18, -0.45], {o.08, -8.2, 0.37],
471, [~ 0.47], [0.23, -0.59, 0.47], ! ! [0.83, -0.24, 0.82]], rotation=[[0.52, -0.53, -0.47, ©.47], [0.73, -0.16, - H

) -0.231, 7, -0.23] ; 0.65], [0.72, .18, 0.17, 0.65], [0.59, -0.45, -0.4, 0.53]],
[-0.01, -0.34, -0.23], [0.07, -0.34, | 0.232, 0.136, 0.195], [0.27, 0.242, 0.195], [6.222, 0.192, 0.195],
iy le_ty) 3, 3, 3], closed=True) | 0.143, 0.195]1)
(nar T eﬂge pro- loop_2']1, [ loop_1', 'loop_3']], number_cuts=[@, 15], d,e,loops(neme- BridgeLoop', profile name=['Circle 1', 'Circle 2',
profile_shape_factor=[e, 0.12], interpolations'SURFACE', flip_normals=False) |l iCircles’, 'Circle d'], number_cuts=s, smoothness=.5
Er)dgelono Seq_name= [ edge i, ‘edge 2'], weld_thresholdsie-s) | | profile_shape_factor=0.0, interpolation='PATH', Fill_caps="both") H

idgel
| bevel(name=" Brsdgemop \idth=0.0578, segnents=2)

Figure 15: Examples of Bridge Loop and complete code. And the code corresponds to the first two
objects shown in the figure.

il "
i =2 =

! 1 import bpy
| from math import radians, pi

| from bpy_lib import *

1 import bpy
| from math import radians, pi
| from bpy_lib import *

delete_all() | delete_all()
create_primitive(name='cube’, primitive_type='cube’, location=[6.93, -0.66, |

i | create_primitive(name='cube’, primitive_type='cube’', location=[0.674, -8.465, ©.36], scale=[0.2631, ©.0446, 0.0364],
} -6.76], scale=[6.0186, 0.3599, ©.6181], rotation=[e.65, 0.43, -0.18, - i 3

-e. see 0.397], apply=True)
', primitive_type='cube’, location=[0.118, 0.069, -0.244], scale=[0.0338, 0.9979, 0.0364],

0.87], apply=True)
| array_1d(name='cube’, fit_type='FIXED_COUNT', count=16, constant_offset=[-
6.125, 0.624, 0.042])

{ | array_td(nasamrcubar,
| array_1d(name='cube_2', fit,

IXED_COUNT', count=5, constant_offset=[-0.3496, 6.2463, -8.2173])
*FIXED_COUNT', count=5, constant_offset=[-0.6717, -8.6271, 6.0852])

| join_obj(name="grid’, seq_name=['cube’, 'cube_2'], weld_threshold=e.0ee12)

| bevel(*grid", width=0.015, segnents=1)

Figure 16: Examples of Array and complete code. And the code corresponds to the first two objects
shown in the figure.

A.1.3 Object datasets

For assembling part codes into a complete program, we provide a full example containing the
complete code, as shown in Figure Regarding the ordering strategy used when assembling parts
into a complete object, we adopt a consistent spatial heuristic to determine part sequence. Specifically,
parts are arranged from bottom to top, left to right, and front to back. To implement this, we divide
the 3D space into a 32 x 32 x 32 grid and assign each part a characteristic grid cell that serves as the
basis for sorting. The characteristic grid cell of a part is defined as follows: among all grid cells that
the part occupies, we first select the one with the smallest z-coordinate. If multiple candidates share
the same z-value, we choose the one with the smallest z-coordinate. If a tie still exists, we select the
one with the smallest y-coordinate. Parts are then sorted based on the lexicographic order of these
characteristic grid cells, which determines their final sequence within the object.

It is important to note that for each object, the prerequisite for successfully constructing its corre-
sponding code lies in the ability of our part-to-code inference model to accurately infer all of its
individual parts. We consider a part to be successfully inferred if the Chamfer Distance (CD) between
the predicted point cloud and the ground truth is below 5 x 10~3. Therefore, when constructing the
object-code pairs dataset, we only include objects for which all constituent parts meet this criterion.
Objects with any part failing to meet this standard are discarded. As a result, the number of success-
fully constructed object-code pairs is smaller than the total number of objects in the original Infinigen
dataset. In fact, the original Infinigen dataset we use contains 1.57 million object instances, from
which we successfully construct 1 million shape-code pairs. For training and evaluation, we split the
full Infinigen dataset into 70% for training, 15% for testing, and 15% for validation. Accordingly,
MESHLLM is trained only on the subset of the shape-code pairs that fall within the training portion
of the Infinigen dataset. In contrast, the baseline models are trained on the full set of objects in the
training split of the original Infinigen dataset. Importantly, all evaluation results for our method and
the baselines are reported on the same test set, i.e., the testing split of the complete Infinigen dataset.
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create_polygon(name='hexagon_1', sides=6, radius=e.e3)
create_curve(name='leg 1', profile_name='hexagon_1', control_points=[[-0.41, 0.45, -
0.93], [-0.41, -0.46, -0.93]], points_radius=[1.6, 1.], handle_type=[1, 1, 1, 1],

create_polygon(name='hexagon_2', sides=6, radius=e.es)
create_curve(name='leg_2', profile_name='hexagon_2', control_points=[[-0.41, ©.45,

Y1, Y2, V3. Va. Vs
ittt ittt ittt ittt ittt import bpy
| create_polygon(name="hexagon’, sides=6, radius=6.66) 5 from math import radians, pi
| create_curve(name="translation’, profile_name='hexagon', ! from bpy_lib import *+

Y1 | control_points=[[0.0, 0.0, -1.0], [-0.0, 1.6]], points_radius=[1.0, |
| 1.0], handle_type=[1, 1, 1, 1], thicknes , fill_caps='both') ! delete_all()

# object name: simple desk
y # part_1: leg
! create_polygon(name="hexagon', sides=6, radius=0.06) !
| create_curve(name="translation’, profile name="hexagon’, :

Y2 ! control_points=[[e.e, ©.e, -1.e], [-6.0, 0.6, 1.8]], points_radius=[1.0,1 9 B 2 g
! 1.0], handle_type=[1, 1, 1, 1], thickness=e.e, fill_caps='both') i thickness=0.0, fill caps='both')
“““““““““““““““““““““““““““““““““““““““““““““““““““ - # part_2: leg

transform
[ create_polygon(name='hexagon®, sides=6, radius=e.66) and concat

| create_curve(name='translation', profile_name='hexagon',

Y3 | control_points=[[6.6, 6.6, -1.0], [-6.8, 6.6, 1.6]], points_radius=[1., |
;

[ create_polygon(name='hexagon’, sides=6, radius=6.66)

| create_curve(name='translation’, profile_name='hexagon’,
Y4 | control_points=[[e.0, 6.6,

1 1.e], handle_type=[1, 1, 1

-1.e], [-e.e, @.e, 1.0]], points_radius=[1.0,
1], thickness=e.8, fill ="both’

{ create_primitive(name='cube’, primitive_type='cube', location=[-8.0, - |
Vs ! 6.0, -0.0], scale=[1.0, 0.49, ©.01], rotation=[0.71, 0.0, i

0.93], [-0.41, -0.46, 0.93]], points_radius=[1.0, 1.8], handle_type=[1, 1, 1, 1],
thickness=e.e, fill_caps='both')

# part_3: leg
create_polygon(name='hexagon_3', sides=6, radius=e.e3)

create_curve(name='leg 3', profile_name='hexagon_3', control_points=[[0.41, ©.45, -
0.93], [0.41, -0.46, -0.93]], points_radius=[1.0, 1.6], handle_type=[1, 1, 1, 1],
thickness=6.0, fill_caps='both')

# part_a: leg
create_polygon(name='hexagon_4', sides=6, radius=e.es)
create_curve(name='leg 4', profile_name='hexagon_4', control_points=[[0.41, ©.45,
0.93], [0.41, -0.46, ©.93]], points_radius=[1.0, 1.0], handle_type=[1, 1, 1, 1],
thickness=e.0, fill_caps='both')

# part_5: tabletop
create_primitive(name='tabletop_5', primitive_type='cube’, location=[e.8, ©.45, -
.0], scale=[1.e, 0.49, 0.01], rotation=[e.5, -8.5, -8.5, -8.5])

Figure 17: A complete code example of converting part codes into a full object program.
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Figure 18: Detailed configuration of the shape tokenizer.

A.2 Model architecture

We explain the detailed structure of the shape tokenizer. As illustrated in the Figure [T8] we first
project the input point cloud of shape R™*? onto three orthogonal planes to obtain tri-plane features
with shape R3*128X128X32 \yith a patch size set to 16 x 16, these tri-plane features are encoded
into tokens and fed into Transformer blocks, where the resulting representation is mapped to v and
used as the key and value (K, V') inputs. Meanwhile, a set of learnable tokens with shape R128x1024
are used as queries in a self and cross attention module. After passing through 12 layers of self and
cross attention, we obtain output tokens of shape R128%1024 which are then projected to the final

representation of shape R!28%2048 yia an MLP.
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A.3 More training details

For the part-to-code reconstruction model, we adopt the AdamW optimizer and train it for 20 epochs
on 64 NVIDIA A100 GPUs for about a week with a batch size of 512, and a learning rate of 104,
We evaluate the model at every epoch and select the checkpoint with the lowest L, Chamfer Distance
(CD) loss. Then we initialize the weights of the object-to-code reconstruction model with the weights
of the trained part-to-code reconstruction model, and train the model on Infinigen Indoor dataset for
10 epochs, with a batch size of 256, and a learning rate of 10~%. It is trained on 64 NVIDIA A100
GPUs for about 2 days. The checkpoint with the lowest CD loss is selected.

To further enhance the robustness and generalization ability of the object-to-code inference model,
we apply data augmentation techniques. Specifically, we perform random rotation and scaling on the
objects. Additionally, during training, we randomly sample the number of points in each point cloud
within the range of 4096 to 16384, and add Gaussian noise to further perturb the input. MeshLLM is
trained and evaluated on a unified dataset that aggregates all object categories.

A.4 Complete experiment result of Shape Reconstruction

For MeshLLLM, during inference, each object is represented by a point cloud containing 16,384 points.
Given the input point cloud, the object-to-code inference model is able to predict the corresponding
Blender Python script code. The resulting code is then executed to generate a corresponding mesh.
We uniformly sample 100,000 points from the generated mesh and compute the Chamfer Distance
(CD) to the input point cloud using the Ly norm.

Given two point sets P and @, each of size 100,000, the L, Chamfer Distance is defined as:
CD(P,Q) = — > min |z - y3 + + > min |y — 3.
’ |P| & veQ ] i ?

To evaluate IoU, we voxelize both the ground-truth mesh and the predicted mesh into grids of
resolution 322, and compute the voxel-based Intersection-over-Union (IoU) as:

Vorea N Vel

IoU =
|Vpred U Vgt

)

where Vyreq and Vg, denote the sets of occupied voxels in the predicted and ground-truth voxel grids,
respectively.

For baseline methods, which take voxel grids as input and output voxel grids, we first voxelize the
ground-truth mesh into a 322 grid and feed it into the baseline models. The predicted voxel grid is
then compared to the input voxelized ground truth to compute IoU. Additionally, we extract a mesh
from the predicted voxel grid using the Marching Cubes algorithm and uniformly sample 100,000
points from the resulting mesh surface. These sampled points, along with the ground-truth point
cloud, are then both uniformly scaled to fit within the [—1, 1]* volume. Finally, the Chamfer Distance
is computed between the two normalized point clouds using the Ly norm.

It’s noticed that for each object category, we independently train the baseline models, according to
their official code, resulting in category-specific checkpoints. These models are then evaluated on the
corresponding test sets for each category.

The quantitative comparison of reconstruction metrics between MeshLLLM and baseline methods
across all object categories is summarized in Table[2]and Table[3] Some additional examples of object
reconstruction results and their complete code can be referred to Figure 24] 25| 26]

In addition to evaluating our object-to-code inference model, we also perform a quantitative assess-
ment of our part-to-code inference model. Specifically, for each category described in Section[3.1}
we construct a test set consisting of 10,000 samples. We evaluate the model’s performance using
the CD and voxel IoU metrics on these test sets. The results, shown in Table El], demonstrate strong
performance across all categories, with low CD values and high IoU scores, indicating that our
part-to-code inference model is highly effective in generating accurate code representations for
individual parts.

24



832

833

834
835
836

838
839

Table 2: Comparison of reconstruction metrics across all categories. Chamfer Distance (CD) and IoU
is shown in percentage (%).

Category L2 CD(x10732) Voxel IoU (%)
MeshLLM PLAD Shape2prog | MeshLLM PLAD Shape2prog

ArmChair 0.06 5.54 8.11 92.57 47.17 53.05
BarChair 0.13 2.04 2.53 86.22 38.24 51.37
Bathtub 0.11 1.43 222 74.79 53.12 42.86
BeverageFridge 0.22 1.87 3.66 86.29 46.98 54.10
Bottle 0.01 1.44 4.45 88.54 71.18 41.96
Bowl 0.02 1.52 7.09 90.70 50.50 33.32
CeilingClassicLamp 0.03 2.47 431 96.16 48.85 45.60
CeilingLight 0.04 1.42 0.71 55.96 34.03 65.88
CellShelf 0.02 1.31 6.93 92.75 56.41 23.87
Lamp 0.01 6.00 32.05 81.53 57.26 18.67
Chair 0.08 2.45 5.19 77.68 36.96 27.83
Chopsticks 0.14 2.53 21.20 75.11 49.42 9.87
Cup 0.06 1.91 8.85 85.21 53.70 27.22
DeskLamp 0.04 1.92 6.57 75.26 59.70 30.35
Dishwasher 0.12 4.71 4.01 85.77 32.24 53.19
FloorLamp 0.01 1.39 19.58 81.00 66.28 15.58
Fork 0.72 0.39 4.29 52.76 72.44 18.03
Hardware 0.02 1.08 4.58 85.52 63.66 37.80
Jar 0.03 0.74 0.82 78.43 66.42 45.51
LargeShelf 0.02 0.66 3.47 81.58 65.32 20.79
Lid 0.07 1.40 3.36 69.01 60.04 51.50
LiteDoor 0.02 8.42 7.29 92.35 60.17 20.41
LouverDoor 0.05 8.15 541 88.03 63.76 22.92
Microwave 0.08 3.72 3.86 89.87 50.11 40.58
OfficeChair 0.05 1.68 1.86 73.01 39.29 4491
PanelDoor 0.02 7.87 3.74 92.92 60.26 24.91
Plate 0.03 0.74 1.67 75.00 61.99 55.14
SidetableDesk 0.02 1.79 6.61 87.98 76.09 48.44
SimpleBookcase 0.03 0.93 4.06 85.68 82.93 30.72
SimpleDesk 0.01 0.60 15.36 82.16 86.79 41.98
Sofa 0.06 2.73 3.05 90.84 44.98 54.88
Spoon 0.03 0.48 2.79 73.80 73.36 19.29
TableCocktail 0.02 3.48 4.89 85.46 41.44 32.07
TableDining 0.03 4.06 1.77 82.34 43.19 62.17
Toilet 0.03 2.53 5.73 86.85 39.64 51.17
TriangleShelf 0.02 1.87 8.11 84.04 44.75 30.15
TV 0.05 1.42 1.83 82.42 52.06 40.71
TVStand 0.02 0.89 4.04 92.84 55.07 28.80
Window 0.07 1.71 2.38 83.29 50.21 53.95
Wineglass 0.02 0.97 6.92 86.40 60.16 29.58
All (Avg.) \ 0.07 2.83 4.50 | 83.87 48.42 42.38

A.4.1 Ablation Study

We conduct three ablation studies to evaluate the impact of key design choices in our framework.

Triplane Resolution and the Number of Learnable Tokens. The first ablation investigates the
effect of varying the resolution of the triplane representation and the number of learnable tokens. As
shown in Table[5] we observe that increasing both the triplane resolution and the number of learnable
tokens consistently improves the performance of the object-to-code inference model. This suggests
that a finer-grained spatial encoding and a richer set of token representations enable the model to
better capture the underlying 3D structure of objects.
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Table 3: Comparison of standard deviation of reconstruction metrics across all categories.

Category CD IoU

MeshLLM PLAD Shape2prog MeshLLM PLAD Shape2prog
ArmChair 167 x1073 2.28x 1072  240x 1072 | 535x1072 522x107%2  6.66 x 1072
BarChair 297 %1072 970x1073 1.21x1072 | 9.01x 1072 6.72x 1072  8.87 x 1072
Bathtub 6.09x 107* 144 x 1072 532x1072 | 1.27x 107" 958 x 1072  6.99 x 1072
BeverageFridge 3.34x107%  1.07x1072 838x 1072 | 1.0Tx 107! 6.69x 1072  5.85 x 1072
Bottle 6.21 x107°  9.71 x 1072  3.62x 1072 | 1.15x107* 6.32x 1072  6.76 x 1072
Bowl 530 x 107> 4.56 x 1073 9.04 x 1073 | 743 x 1072 564 x 1072 297 x 1072
CeilingClassicLamp | 6.00 x 1077 7.87 x 107° 293 x 1073 | 2.95x107® 2.54 x 107°  1.67 x 1072
CeilingLight 1.10x 1076 1.52x 1072 150 x 1072 | 3.11 x 1072 3.73x 1072 145 x 1072
CellShelf 951 x107® 6.83x107% 3.00x107% | 1.04x10"! 821x10"2 7.61 x 1072
Lamp 3.75x 107 1.76 x 1071 3.64x 107! | 1.79x 107! 586 x 1072  1.09 x 107!
Chair 1.02x 1073 7.84x 1073 832x1072 | 9.60 x 1072  6.95x 1072  8.15 x 1072
Chopsticks 1.17x 1072 428 x 1072 1.87x107' | 211x10°% 1.09x 10~'  9.08 x 102
Cup 949 x 107 1.11x1072 558x 1072 | 9.86x 1072 7.18x 1072  9.88 x 1072
DeskLamp 1.48x 1073  519x 1073 252x1072 | 1.42x10°"  5.68x 1072  6.47 x 1072
Dishwasher 460x 1073  2.89x1072 1.22x1072 | 1.29x 107" 1.33x10"! 5.96 x 1072
FloorLamp 8.07x107° 4.91x1072 294 x107! | 1.87x 107!  6.05x 1072  1.06 x 107!
Fork 447 %1072 1.09x 107  3.92x107% | 1.85x107' 777 x 1072 113 x 107!
Hardware 148 x 107*  8.02x 1073 589 x1072 | 1.32x 107! 1.40x10~! 1.12x 107!
Jar 1.54x 1074 219x107% 501 x1073 | 148 x 107! 578x1072  6.88 x 1072
LargeShelf 499 x107° 238 x 1073 241x 1072 | 1.52x 107!  9.99 x 1072  4.89 x 1072
Lid 519%x107*  1.14x 1072 1.77x1072 | 1.46x 10! 1.15x10"' 1.17x 107!
LiteDoor 4.26 x 1073 493 x 1072 822x1072 | 1.68x10°" 1.06 x 10~  1.15x 107"
LouverDoor 1.08 x 1073 4.45x 1072 801 x1072 | 1.83x 107! 1.08x 10! 1.27x 107!
Microwave 3.91 x 1072 243 x1072 1.91x1072 | 761 x1072 1.34x 107! 5.08 x 1072
OfficeChair 1.10 x 1073 580 x 1073 230 x 1072 | 9.07x 1072 549x1072  6.53 x 1072
PanelDoor 3.13x 1073 545x1072  3.01x1072 | 1.63x 107! 1.00x10"'  2.86 x 107!
Plate 1.31 x107*  3.94x1073 854x1073 | 1.74x10~! 9.83x102 1.26 x 107!
SidetableDesk 1.56 x 107* 501 x 1073  7.03x107%2 | 1.33x 107" 1.37x107' 1.68x 107!
SimpleBookcase 6.34 x 107° 755 x 1073  1.82x 1072 | 1.19x 107! 1.12x 107!  6.01 x 1072
SimpleDesk 8.67x107° 363x1072 1.23x107! | 1.91x 107! 1.57x107' 1.23x 107!
Sofa 281 x107%  1.62x1072 1.36x1072 | 871x 1072 819x10"2  6.98 x 1072
Spoon 555 x 107 1.75x 1073 3.72x 1072 | 1.78 x 107 9.63x 1072  9.17 x 1072
TableCocktail 1.95x107%  3.34x1072 6.12x1072 | 1.17x107' 141 x107' 1.55x 10!
TableDining 3.83x107%  334x1072 155x1072 | 1.71x107' 170 x10"' 1.64x 107!
Toilet 9.62x 107>  9.11x 1073 241x1072 | 482x1072 582x1072 3.04x 1072
TriangleShelf 4.67x107°  469x1073 213x107% | 1.15x 107! 540 x 1072  8.07 x 1072
TV 6.61 x107*  1.28x 1072 1.22x1072 | 1.85x 107" 1.48x10~' 1.07 x 107!
TVStand 812x107° 3.39x1072 1.88x1072 | 1.23x 107" 885 x 1072 6.46 x 1072
Window 3.90 x 1072 3.11x1072 4.49x1072 | 1.89 x 10~*  1.62x107*  1.40 x 107*
Wineglass 1.86 x 107* 291 x 1073  3.79x 1072 | 1.04 x 107! 553 x 1072  7.33 x 1072
All (Std.) | 8.66x107% 322x1072 6.57x1072 | 1.43x107* 1.40x10"' 1.63x 107"

Table 4: Quantitative evaluation of the part-to-code inference model across different part categories.
CD is reported in 1072, and IoU is reported in percentage.

Category CD (x1072) IoU (%)

Primitive 0.18 94.81
Boolean 0.03 96.13
Array 0.70 78.90
Bridge Loop 0.14 89.16
Translation 0.17 83.45

Initialization from Part-to-Code Checkpoint. The second ablation study evaluates whether
initializing the object-to-code model with the pre-trained checkpoint of the part-to-code inference
model yields performance improvements. Table [6] demonstrates that such initialization leads to
noticeably better results. This improvement may be attributed to the part-to-code model’s ability to
learn robust 3D geometric representations and syntactic grammar structures from the diverse part-level
dataset. These learned features likely provide transferable knowledge that facilitates generalization
during the object-level inference process, thereby improving the effectiveness of the model.
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Table 5: Ablation study on triplane resolution and the number of learnable tokens in MeshLLM. We
report L2 Chamfer Distance (x10~%) and IoU (%).

Triplane Resolution ‘ Token Number \ L2CD (x10™%) \ ToU (%)

128 128 6.86 83.87
128 64 7.82 82.61
128 32 11.55 82.09
64 128 7.47 82.31

Table 6: Ablation study on whether to initialize object-to-code model from the part-to-code check-
point.

Initialization Strategy \ L2 CD (x107%) \ TIoU (%)
From Scratch 20.25 80.28
From Part-to-Code Checkpoint 6.86 83.87

Using Learnable Tokens as Queries. The third ablation study explores the role of learnable tokens
when used as queries for the LLM. In our default setup, learnable tokens are used as input queries
to the LLM, whereas in the alternative setup, the triplane-encoded features are passed through an
MLP and directly fed into the LLM. As reported in Table (/| the learnable-token-as-query strategy
achieves superior performance. We hypothesize that this advantage arises for two reasons: (1) the
learnable tokens are capable of aggregating global information across the entire input, unlike the
direct feature approach where each patch predominantly captures localized information, and (2) the
learnable tokens can adaptively organize the input representation in a layout that is more aligned with
the LLM’s internal understanding and processing patterns.

Table 7: Ablation study on whether to use learnable tokens as queries in the transformer.

Query Type | L2CD (x10™*) | IoU (%)
MLP Projection Only 20.09 79.83
Learnable Tokens (Ours) 6.86 83.87

A.5 Complete experiment result of Shape Editing

We additionally present two examples of shape editing along with their complete code implementa-
tions. In Figure[27} we modify the thickness of the chair legs and armrests by adjusting the scale
parameter. In Figure we change the mesh resolution of a plate by modifying the resolution
parameter.

A.6 Complete experiment result of Shape Understanding

When presented with a 3D point cloud of an object as input, MeshLLM can infer the corresponding
code for the object. Upon execution of this code in Blender, the geometry of the object can be
obtained. Notably, the comments within the code encompass a variety of semantically rich cues, such
as the object’s identity and the specifics of each component. The primary aim of this experiment is to
highlight that our model can assist existing large language models, like GPT - 4, in understanding
the structure of 3D objects. We provide the inferred code to GPT - 4 and then inquire about the
geometry or structure of the object, as showed in Figure [I9] Figure [20|and Figure 21} GPT - 4 is
able to generate relevant responses based on the code inferred by our model. This demonstrates that
our model possesses capabilities in understanding the geometry and structure of 3D objects and can
aid large - scale models such as GPT in addressing such questions. However, our model does have
limitations. Currently, the code inferred by our model solely contains geometric information of the
object and does not include color information. As a result, it is unable to answer questions pertaining
to color.
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import bpy
from math import radians, pi
from bpy_lib import #

delete_all()

# object name: dishwasher
# part_1: body

create_primitive(...)

# part_2: body
create_primitive(...)

# part_3: body
create_primitive(...)

# part_k: door
create_primitive(...)

# part_5: body
create_primitive(...)

# part_6: quadrilateral rack
create_circle(..
create_rectangle(...)
array_ld(...)

# part_7: quadrilateral rack
create_circle(...
create_rectangle(...)
array_1d(...)

# part_s: rack
create_primitive(..
array_2d(...)

# part_9: rack
create_primitive(...)
array_2d(...)

.

# part_10: rack
create pr1m1t1ve( 2
array_ )

# part_11: handle

create_primitive(name='handle_11
', primitive_type="cube
ion-[0.26, 0.39, —0.34],

0.02, 0.02, 0.02],
rotation=[0.0, -0.71,
0.711)

# part_12: handle
create_primitive(name="handle_12
', primitive_type="cube’,

location=[0.49, 0.39, -0.0],
scale=[0.36, 0.02, 0.01],
rotation=[0.0, 0.7, -0.0, 8.71])

# part_13: handle
create_primitive(name="handle_13
‘., primitive_type='cube’,
location=[0.46, 0.39, 0.34],
scale=[0.02, 0.02, 0.02],
rotatien=[0.0, -0.0, -0.71,
0.711)

# part_l4: heater
create_primitive(...)

import bpy
from math import radians, pi
from bpy_lib import *

delete_all()

# object name: office chair

# part_1: wheel

# part_15: chair base

create_curve(name="curve_15',

control_points=[[0.0, 0.0, 0.0],

[-0.0, 0.025, 0.0], [-0.¢44,

0.025, 0.0], [-0.044, -0.0,

n a]1, handle_types[1, 1, 1, 1,
1, 1, 1], closed=True)

create_primitive(name='wheel_1' ,m-vcl(...)

primitive_type="cylinder’,
location=...)
bevel(name='wheel_1', ...)

# part_2: wheel
create_primitive(.

# part_3: wheel
create_primitive(...)
bevel(...)

# part_4: wheel
create_primitive(...)

# part_5: wheel cap
create_rectangle(...)
create_arc_by_30points(...)

# part_6: wheel axle
create_primitive(...)

# part_7: wheel cap
create_rectangle(...)
create_arc_by_3Dpoints(,..)

# part_8: wheel axle
create_primitive(...)

# part_9: wheel axle
create_primitive(...)

# part_10: wheel cap
create_rectangle(...)
create_arc_by_3Dpoints(...)

# part_11: wheel cap
create_rectangle(...)
create_arc_by_3Dpoints(..

# part_12: wheel axle
create_primitive(...)

# part_13: chair base
create_curve(...)
bevel(...)
create_curve(...)

# part_14: chair base
create_curve(names"curve_14",
control_points=[[0.0, 0.0, 0.0]
[0.0, -0.025, 0.0]1, [0.044, -
@.025, 0.0], [0.044, 0.0, 0.0])
handle_type=[1, 1, 1, 1, 1, 1,
1, 11, closed=True)

bevel(...)

create_curve(...)

create_curve(...)

# part_16: chair base
create_curve(name="curve_16',
control vo:nts'[lﬂ 0, 0.0, 0.0],

1, 1, 1, 11, closed= rrue)
bevel(...
create_curve(...)

# part_17: leg
create_primitive(...)

# part_18: leg
create_primitive(...)

# part_19: seat
create_circle(name=[‘Circle_0_1
9°, 'Circle_1.19°,
Circle_2_19', ‘Circle_3_19',
Circle_s_19', ‘Circle_5_19',
‘Circle 6_19', 'Circle_7_19',
"Circle 8_19'), location=[...])
bridge_edge_loops(names...)
join_obj(name='seat_19',
seq_name=...,
weld_threshold=...)
add_simple_deform_modifier(name
='seat_19', angle-.
origin=. rotation=.
create_curve(name="‘curve_1%',
control_pointss.
points_radius= N
handle_types=...)
add_curve_modifier_to_object(na
me="seat_19",
curve_name='curve_19',
origins..., rotatiol
axis='POS_Z')
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@ B

Does it have a rack inside?

Yes, the object inside Th
‘parts explicitly’
(frame_6", “frame_T") and several cylinderracks
(eytinder 8 cylinder 9, eylinder 107).

5]

The handleis composedof three cubes (‘handle 11°,
“handle 12, "handle_13)forming a bar-fike structure.
“handle_12"islonger and thinner comparedto “hande 11"
and"handle_13", suggestinga shapesimilar to a horizontal
barwith twa supportends.

[Cm e

The objectis a dishwasher, consisting of a main body
formed by several cube primitives (‘body 1, "bady 2',
“bedy_3", body 5, and ‘daor_4'). The dishracks inside

clements. These racks include quadilateral frames
(frame_§', “frame_7') and cylinder rods ( cylinder 8,
“cylinder 9, cylinder_LU") which typically holdthe
dishes. Th

ar, andthere s also a heater (heater_14)modeled
similarly aspart of themain body. Overall the objectis

suchas a door, tacks for dishes, a handle for opening and

2 heaterfor drying,

‘Whatis the shape of the handle?

Fthis object? }""

‘What's the shape of the leg?

‘The leg pants ('part_17' and 'part_18") are created using the
“create_primitive’ function with the primitive type “'cylinder”.
‘This means the legs are cylindrical

Does this chair have wheels? If so0, how many?

The chair has wheels. They are labeled as “part_I", "part 2",
“pant_3", and "part_4". Each wheel is created using the
“create_primitive’ fumction with the primitive type “cylinder”,

There are 4 wheels. Answer: Yes
Are there any stretchers between the legs?
Stretchers 1 h
fumiture (lke legs ofn clui). In the code, there s o
‘mention of the

connecting the legs.
such as "chair base_13", "chair base_I1",
“chair base_15", and dmlh.la_lﬂ could serve ms o
connecting structure near the base of the chair, there is no
direct indication that these are stretchers. Thus, we cannot
explicitly state that stretchers are present. Answer: No

Figure 19: Experiments on how GPT-40 can understand shape through given dishwasher code.

D

D

Figure 20: Experiments on how GPT-40 can understand shape through given office chair code.




import bpy location=[0.2, 0.0, @.0], ‘What is this object? ]
from math import radians, pi scale=[0.46, 0.22, 0.005], S
from bpy_lib import = rotation=[0.5, -0.5, -0.5, - -

0.51) | The objest is described as a cell shelf, which is likely a
delete_all() @ u it desiy items in indivi

# part_6: attach gadget The "cell” termi suggests
# object name: cell shelf create prx‘Mitivc(name-‘attach  of multiple internal divisions 10 create smaller storage
# part_1: side board gadget_i | sections.
create_primitive(names'side primitive, types'cube’, <
board_1', primitive_type='cube',location=[-8.22, 0.43, -0.45], . .
location=[0.0, 0.0, -0.48], scale=[0.01, 0.01, 0.001], ‘What is the shape of the cell shelf? @
scale=[0.46, ©.22, 0.02], rotation=[0.5, 0.5, 0.5, 0.5]) - v
rotation=[0.0, -06.71, -0.71, -
0.0]) # part_7: attach gadget 4

create, IJI'JMJUVQ(MME='3U“" | The shape of the cell shelf is a rectangular cabinet with
# part_2: bottom board gadget_ ( i |
create_primitive(name="bottom pnm]tlve type="cube’, by the following components from the code: Two side
board_2', primitive_type='cube',location=[-0.22, 0.43, 0.45], Toards ("part_I" and "part_4°) form the left and right
locations[0.0, -0.48, -0.0),  scale=[0.01, 0.01, 0.001], walls of the shelf. Bottom board ('part_2'}is the lower
scale=[0.5, 0.22, 0.02], rotation=[0.5, 0.5, ©.5, 0.5]) Inmi-l-ﬁun.'lbpbuzd(pn_ﬂ)nlhw
rotation=[0.5, 0.5, -0.5, 0.5]) section. Vertical division board (‘pnu)

# part_8: top board mﬂ.”vmﬂym
# part_3: vertical division create_primitive(names='top Horizontal division board ('part_* s).aa.mu
board board_8', primitive_type='cube’, @, subdivisions within the interior. Attach gadgets ('part_6'
create_primitive(name="'vertical location=[0.0, 0.48, -0.0],  and "part_7") seem 10 be small elements for connecting or
division board_3', scale=[0.5, 0.22, 0.0?] | securing the boards together.\ninThe overall strueture of |
primitive_type="cube', rutatmn-[ﬂ 5, -0.5, 0.5, 0.5])

location=[0.0, 0.9, 0.0], y
scale=[0.46, 0.22, 0.005], ’,
rotation=[0.0, -0.71, 0.71, -
e.e

[ et it fanctionatiy? |
# part_s4: side board B
create_primitive(name="'side
board_4', primitive_type='cube’,
location=[0.0, 0.0, 0.48],
scale=[0.46, 0.22, 0.02],
rotation=[0.0, -0.71, -0.71, -
0.0])

m«ummwmwwmmiﬁngmm
storage: medbv and borizontal division boards

gadgets (pant 6" and "part_7") appear to coutribute to the
structural integrity or assembly of the cell shelf,

‘ensuring the divisions and boards remain securely

connected Compact Design: The size and scale of the

# part_5: horizontal division
board
create_primitive(name='horizont
al division board_ 5',
primitive_types='cube’,

storage sysiems, or as a modular organizer. The argeted

Figure 21: Experiments on how GPT-40 can understand shape through given cell shelf code.
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C

ate primitive object

def create_primitive(name, primitive_type="cube", location=None, scale=None, rotation=None, rotation_mode='QUATERNION', apply=False,
x_subdivisions=None, y_subdivisions=None, use_minimum_face=USE_MINIMUM_FACE, average_edge_length=AVERAGE_EDGE_LENGTH, resolution=None):

if primitive_type=="uv_sphere":
if not use_minimum_face:
if average_edge_length !=None:
res=int(2%pi//average_edge_length)
segments, ring_count=res, res
else:
segments, ring_count=resolution[@], resolution[1]
getattr(bpy.ops.mesh, f'primitive_{primitive_type}_add")(segments=segments,ring_count=ring_count)
primitive = bpy.context.object
primitive.name = name
else:
getattr(bpy.ops.mesh, f"primitive_{primitive_type}_add")()
primitive = bpy.context.object
primitive.name = name

if primitive_type in ["cylinder”,"cone"]:
if not use_minimum_face:

if average_edge_length !=None:
res_1=int(2*pi//average_edge_length)
vertices=res_1
res_2=int(2//average_edge_length)

else:
vertices,res_2=resolution[@], resolution[1]

getattr(bpy.ops.mesh, f"primitive_{primitive_type}_add")(vertices=vertices)

primitive = bpy.context.object

primitive.name = name

if primitive_type:
primitive=subdivide_primitive(name,[res_2],['Z'])

else:
primitive=split_cone_z(name,res_2)

else:
getattr(bpy.ops.mesh, f'primitive_{primitive_type}_add")()
primitive = bpy.context.object
primitive.name = name

if primitive_type
if not use_minimum_face:
if average_edge_length !=None:
res_l=int(2*pi//average_edge_length)
nt(@.5*%pi//average_edge_length)

else:
res_1, res_2=resolution[@], resolution[1]
getattr(bpy.ops.mesh, f"primitive_{primitive_type}_add")(major_segments=res_1,minor_segments=res_2)
primitive = bpy.context.object
primitive.name = name
else:
getattr(bpy.ops.mesh, f'primitive_{primitive_type}_add")()
primitive = bpy.context.object
primitive.name = name

if primitive_type=="cube":
if not use_minimum_face:
if average_edge_length !=None:
res=int(2//average_edge_length)
if res>1:
resolution=[res,res,res]
else:
pass
getattr(bpy.ops.mesh, f'primitive_{primitive_type}_add")()
primitive = bpy.context.object
primitive.name = name
primitive=subdivide primitive(name,resolution,['X','Y","Z'])
else:
getattr(bpy.ops.mesh, f'primitive_{primitive_type}_add")()
primitive = bpy.context.object
primitive.name = name

if primitive_type=="grid":
getattr(bpy.ops.mesh, f"primitive_{primitive_type}_add")(x_subdivisions=x_subdivisions,y_subdivisions=y_subdivisions)
primitive = bpy.context.object
primitive.name = name

if location:
primitive.location = location
if scale:
primitive.scale = scale
if rotation:
if rotation_mode=='XYZ':
primitive.rotation_euler = [angle * pi for angle in rotation]
elif rotation_mode=='QUATERNION' :
primitive.rotation_mode = 'QUATERNION'
primitive.rotation_quaternion = rotation
elif rotation_mode=='MATRIX':
mat = np.eye(4)
rotation = np.array(rotation).reshape([3,3])
mat[: 3] = rotation
bpy. context.view_layer.update()
world_matrix = torch.tensor(bpy.data.objects[name].matrix_world)
scale_now = world_matrix.norm(dim=8)[:3]
scale_matrix = torch.eye(4)
scale_matrix[@,8],scale_matrix[1,1],scale_matrix[2,2] =scale_now[@],scale_now[1],scale_now[2]
scale_matrix_inv = scale_matrix.clone()
for i in range(3):
if scale_matrix_inv[i,i]>le-10:
scale_matrix_inv[i,i]=1.8 / scale_matrix_inv[i,i]
mat = scale_matrix_inv@torch.tensor(mat,dtype=torch.float32)@scale_matrix
mat = mathutils.Matrix(np.array(mat))
bpy.data.objects[name].matrix_world = bpy.data.objects[name].matrix_world@mat

if apply:
bpy.ops.object.transform_apply(location=True, rotation=True, scale=True)

return primitive

Figure 22: Implementation of the function for creating primitives
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Creates a translational object of a line trajectory
def create_curve(name, profile_name=None,control_points=[],points_radius=[],handle_type=[],closed=False, center="POINT",thickness=None,
fill_caps="none",flip_normals=False, bevel_width=None, bevel_segments=8,use_minimum_face=USE_MINIMUM_FACE, average_edge_length=AVERAGE_EDGE_LENGTH, resolution=24,
volumn_origin=True):
if isinstance(name, str):
type_dict={0:"AUTO", 1

"VECTOR", 2:"ALIGNED", 3:"FREE"}
control_points = np.array(control_points).tolist()
control_points_tmp = copy.deepcopy(control_points)
num_handle_co = handle_type.count(3)

num_control_points = len(control_points) - num_handle_co

curveData = bpy.data.curves.new(name, type='CURVE')

curveData.dimensions = '3D'

bezierspline = curveData.splines.new('BEZIER')
bezierSpline.bezier_points.add(num_control_points - 1)
bezierSpline.use_cyclic_u = closed

for i in range(num_control_points):
bezier_point = bezierSpline.bezier_points[i]
bezier_point.handle_left_type = type_dict[handle_type[2*i]]
if type_dict[handle_type[2*i]]=="FREE":
bezier_point.handle_left = control_points.pop(@)
bezier_point.co = control_points.pop(8)
bezier_point.handle_right_type = type_dict[handle_type[2*i+1]]
if type_dict[handle_type[2*i+1]]=="FREE":
bezier_point.handle_right = control_points.pop(@)
bezier_point.radius = points_radius[i] if len(points_radius)!=e else 1.0

assert len(control_points
if use_minimum_face:
use_resolution = 12
elif not average_edge_length is None
for i in range(len(bezierSpline.bezier_points) - 1):
pl = bezierspline.bezier_points[i].co
p2 = bezierSpline.bezier_points[i + 1].co
total_length += (p2 - pl).length
use_resolution = total_length/average_edge_length

"cannot create curve"

if resolution:
use_resolution = resolution
curveData.resolution_u = use_resolution

curveOB = bpy.data.objects.new(name, curveData)

if profile_name != None:
curveData.bevel_mode = "OBJECT"
curveData.splines[0].use_smooth = False
scn = bpy.context.scene.collection
scn.objects. Link(curveos)

if bevel_width!=None:
bevel(name=name, width=bevel width, segments=bevel_segments)
curveData = bpy.data.objects[name].data
curveData.bevel_mode = 'OBJECT'

curveData.bevel_object = bpy.data.objects[profile_name]
if fill_caps=="bot
curveData.use_fill_caps = True
else:
curveData.use_fill_caps = False

if use_minimum_face:
use_resolution = 24
elif not average_edge_length is None
for i in range(len(bezierspline.bezier_points) - 1):
pl = bezierspline.bezier_points[i].co
p2 = bezierspline.bezier_points[i + 1].co
total_length += (p2 - pl).length
use_resolution = total_length/average_edge_length

if resolution:
use_resolution = resolution

curveData.resolution_u = use_resolution

bpy.context.view_layer.objects.active = bpy.data.objects[name]
bpy.ops.object.mode_set(mode = 'OBIECT')
bpy.data.objects[name].select_set(True)
bpy.ops.object.convert(target="MESH')
bpy.data.objects. remove(bpy.data.objects[profile_name], do_unlink=True)
if volumn_origin:

bpy.ops.object.origin_set(type='ORIGIN_CENTER_OF_VOLUME', center='MEDIAN')

if fill_caps in ["start”,"end"]:
make_caps (name, fill_caps)

if flip_normals:

recalculate_normals(name, inside=True)
else:

recalculate_normals(name, inside=False)

if thickness>le-10:
solidify(name, thickness)

weld(name,le-5)

return curveoB
else:
scn = bpy.context.scene.collection
scn.objects. Link(curveoB)
if center=="MEDIAN":
bpy.data.objects[name].select_set(True)
bpy.ops.object.origin_set(type='ORIGIN_GEOMETRY', center='MEDIAN')
points=np.array(control_points_tmp)
return {"name":name, "points":points, "handle_type":handle_type, "closed":closed, "center":center}

elif profile_name==None:
if isinstance(profile_name, str)
profile_name = [profile_name]*len(name)
if len(points_radius) != @ and (isinstance(points_radius[e], float) or isinstance(points_radius[e], int))
points_radius = [points_radius]*len(name)
elif len(points_radius) ==
points_radius = [[]] * len(name)
if isinstance(handle_type[e], int):
handle_type = [handle_type]*len(name)
if isinstance(closed, bool):
closed = [closed]*len(name)
if isinstance(center, str)
center = [center]*len(name)
for i in range(len(name)):
create_curve(name=name[i], control_points=control_points[i], points_radius=points_radius[i], handle_type=handle_type[i], closed=closed[i],
center=center[i], thickness=thickness, fill_caps=fill_caps, flip_normals=flip_normals, resolution=resolution)
points = np.array(copy.deepcopy(control_points))
return {"name":name, "points":points, "handle_type":handle_type, "closed":closed, "center":center}

Figure 23: Implementation of the function for creating curves
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inport bpy.
from natn import racians, pi
#rom bpy_lib import

cetete_s110)

# object nane: sofa
# part i leg

Srcle 1, radius=.02, center=HEDIAN')
"leg_1', profile name='circle 1, control_points=[[-0.61, -0.25, 8.57], [-0.61, -0.51, 8.57], [-0.61, -0.38, 0.371], points_radius=[1.9, 0.79, 0.4], handle_type=[1, 1, 1, 1, 1, 1], thickness=0.0,

ircle 2, radius=0.02, center='HEDIAN')
"leg 2", profile names'circle 2', control_points=[[6.61, -0.25, 0.37], [0.61, -6.38, 8.37]], points_radius=[1.6, 6.41], handle_types[1, 1, 1, 1], thickness=0.8, Fill_caps="both')

Srcle 3', radius=e.02, center='HEDIAN'
“leg 3", profile_nam , control_points=([-8.52, -6.29, -9.24], [-6.52, -0.36, -0.24]], points_radius=[1.0, 0.4], handle_type=[1, 1, 1, 1], thickness=0.0, Fill_caps="both’)

create_curve(nans

# part_¢
Criaecirerana
crest_curve(nam

circlea’, radius-s.02, center='HEDIAN'
Lega, profile namescircls 4', control_pointss[[-6.52, -0.29, 0.24], [-0.52, -0.35, 0.2¢]], points_racius=[1.6, 0.41], handle_types[2, 1, 1, 1], thicknsss=e.0, Fill_caps='soth’)

# part_s:
creste_quad(name=‘qusd_1_5', 'qusd_2_5', 'quad_35', 'quad_4_5'], control_points=[[[-1.862, 0.325, 8.45], [-0.99, -0.298, 0.454], [-0.844, -0.352, .454], [-0.87, 0.296, 0.451]], [[-1.002, 0.325, 0.1e8], [-0.99,
Fbepir s s el e O s et i e e ot o st s bl et ool e o s
“0.352, [-0.823, 0.324, -6.4681]])

Lo, profile_nanes['quad_1S', 'quad_25°, ‘quad 35, ‘quad_4_5'], number_cuts=is, smoothness=a.73, intarpolations’SURFACE', fill caps='both’)

bevel(ranesTarm 5+, idthia.os, segnentoos)

# part._6:

Craate_auso(mane-[quad 16", “auad quricsiers el conrolelntenllfo o7, 0.3, 008, [0.00%, 10361, 0,051, (0,008 0,357, 0.48ol, (0865, 0.29% 016l [[0.055, 032, e, [owsen, co.sen,

0.143), [0.862, -0.352, o uz], ocaeh, &.208, 5.10011, TL6-3, b.337, “oaseh, T EEA B o e i o T S A i R e
352, 4111)

bridge ¢ ane=['quad_1_6", 'quad_2_6", "quad_3_6', "quad_3_'], number_cuts=ls, smoothness=p.73, interpolations’SURFACE', Fill caps='both’)

bevel(nans

# part_7: leg
create, nr:]e(m

- I e

# part_8: leg
cresta_circla(nan

\.__,1 / create_curve(nane

# part_9: back_board
(name="back_board_9", prinitive_types'cube’, locations[0.0, -0.03, -8.37], scale=[0.57, 8.27, 0.1], rotation=[0.6, ©.9, 0.8, 1.2])
ck_board 9", nidthes.27, segnents=d)

circle_7’, radius=s.02, center'HEDIAN')
26 7", profile_nanes'circle 7', control_pointss[[0.92, -0.25, -0.24], [0.92, -0.36, -0.24]], points_racius=[1.8, 0.41], handle types[1, 1, 1, 1], thickness=0.e, fill capss'both')

ircle 8, radius=.02, center='HEDIAN')
eg 5", profile_nane'circle s’ control_points=[[0.52, -2.25, 0.24], [6.52, -0.35, 0.24]], points_radius=[1.0, 0.41], handle_type=[1, 1, 1, 11, thickness=0.9, Fill_caps="both')

bevel(name:

# parc_o; sofa board
bevel(nams

" sofa board 10", primitive_types'cube’, locations[-0.9, -6.26, 0.1], scale=[0.57, 0.37, 0.64], rotations[0.9, 6.6, 0.71, 0.71])
sets board 0., videnco.25, segmentensy

# part_a1: cushion
create_prinitive(nanes’cushion_11', prinitive_types’cubs’, locations[-0.59, -0.69, -0.01], scales[6.45, ©.3, 0.14], rotations[s.5, -0.5, 0.5, 8.5])
bevel(nane="cushion_11', width=5.23, segnents=5)

£ farn s i
ve(name="cushion_12', primitive_type='cube’, location=[6.6, -6.69, -0.61], scale=[8.45, 0.3, 8.14], rotations[0.5, -0.5, 0.5, 0.5])
cushion_12', width=e.2%, segnents=d

Sevel(rem

# part_13: cushion
imitive(nane= cushion 13, prinitive_types'cuse’, locations[6.59, -0.09, -0.01], scales[6.45, .3, 0.14], rotation=[6.5, -6.5, 0.5, 8.5])
cushion_13', widthoa.28, segments=d

# part_14: cusnion

e(nana cusbion 16", primitive_ypes’cylinder’, docations(-9.59, 0.9, -0.14], scales(9.1, 0.8, 0.1, rotations(o. 47, 0,56, 0.47, -9.52])
cushion_14', widtheo.s2, segments=

bevel(name

# part_15: cushion
creste curve(amesl curve 115", deurie 215', curve 35' lcurve s 15! tcurve 5,15, control polnta={[[0.312, 8.243, -9.1511, 0311, 0161, -0.164], [0.511, 0.125, -0.1341, [0.311, 0,188, 0.1isl], (o261,
6.329, -0.161], [0.28, 0.177, -5.189], [0.279, 0.043, -0.123], [0.28, 0.188, -0.11]], [[e.001, 6.377, -0.16], [0.001, 6.174, -0.225], [ 0.085, -0.117], [-0.001, ©.138, -0.658]], [[-0.279, 0.33, -0.161]
e e e e e e el T Mo

o, o, 6], closed=True)

bridge_tdge_Looph(names cushion 15, profils_names['curve i iS', 'curve 215, ‘curve 3_i15', ‘curved 1S, ‘curve 5_15'], number_cutssd, smeothness=a.sé, interpolations’SURFACE, Fill_ca

1,2, 4, 11, handle_tyeese,

botn')

# part_1s: cushion
creste | (namescushion 16, prinitive_types’cylinder’, location=[0.59, 0.19, -0.14], scales[0.19, 0.0, 6.31], rotstions[0.45, -0.5¢, -0.42, 0.54])
bevel(hamer-cushion 16", widtheo.5, segnentart)

Figure 24: An example of sofa. The input is a point cloud of a sofa, and the figure shows the code
inferred by the object-to-code inference model, as well as the resulting mesh generated by executing
the inferred code.

import bpy
from math import radians, pi
from bpy_lib import *

delete_all()

# object name: bathtub
# part_1: bathtub
create_curve(name=['curve_1_1', 'curve_2_1', 'curve_3_1', 'curve 4_1', 'curve_5_1', 'curve_6_1', 'curve_7_1', 'curve 8_1'],
control_points=[[[e.6, ©.38, -0.51], [e.e, @.38, -0.51], [-0.6, .38, -0.51], [-0.97, 0.38, -0.51], [-0.97, €.38, @.0], [-0.97,
0.38, ©.51], [-0.6, ©.38, 0.51], [e.0, 0.38, ©.51], [e.6, ©.38, ©.51], [0.97, ©.38, ©.51], [0.97, €.38, @.0], [0.97, 0.38, -0.51]],
[[e.59, ©.32, -0.5], [e.0, ©.32, -0.5], [-0.59, €.32, -0.5], [-0.96, ©.32, -0.5], [-0.96, 0.32, @.e], [-0.96, 0.32, 0.5], [-0.59,
©.32, 0.5], [e.0, .32, 0.5], [0.59, ©.32, ©.5], [0.95, ©.32, ©.5], [0.96, 0.32, 0.0], [0.96, ©.32, -0.5]], [[0.57, 0.04, -0.48],
[e.e, e.04, -0.48], [-0.57, @.04, -0.48], [-0.92, 0.04, -0.48], [-0.92, ©.04, 0.0], [-0.92, 0.04, 0.48], [-0.57, 0.e4, ©.48], [e.0,
©.04, 0.48], [0.57, ©.04, 0.48], [0.92, 0.04, 0.48], [0.92, 0.04, 0.0], [0.92, 0.04, -0.48]], [[0.53, -0.04, -0.45], [-0.0, -0.04,
-0.45], [-0.53, -0.04, -0.45], [-0.86, -0.04, -0.45], [-0.86, -0.04, 0.0], [-0.86, -0.04, 0.45], [-0.53, -0.04, 0.45], [-0.0, -0.04,
©.45], [0.53, -0.04, 0.45], [0.86, -0.04, 0.45], [0.86, -0.04, 0.0], [0.86, -0.04, -0.45]], [[0.48, -0.1, -0.41], [-0.0, -0.1, -
0.41], [-0.48, -0.1, -0.41], [-0.78, -0.1, -0.41], [-0.78, -0.1, 0.0], [-0.78, -0.1, 0.41], [-0.48, -0.1, 0.41], [-0.0, -0.1, 0.41],
[e.48, -0.1, 0.41], [0.78, -0.1, 0.41], [0.78, -0.1, .0], [0.78, -0.1, -0.41]], [[0.41, -0.15, -0.35], [-0.0, -0.15, -8.35], [-
.41, -e.15, -0.35], [-e.67, -0.15, -8.35], [-0.67, -0.15, @.0], [-0.67, -0.15, ©.35], [-0.41, -0.15, ©.35], [-0.0, -0©.15, ©.35],
— [e.41, -0.15, 0.35], [6.67, -6.15, 0.35], [6.67, -6.15, @.0], [0.67, -6.15, -0.35]], [[e.32, -.19, -0.27], [-0.6, -0.19, -0.27],
[-e.32, -e.19, -0.27], [-0.52, -0.19, -0.27], [-0.52, -0.19, 0.6], [-0.52, -0.19, 0.27], [-0.32, -6.19, 0.27], [-6.0, -0.19, 0.27],
[e.32, -e.19, @.27], [6.52, -6.19, 0.27], [6.52, -6.19, @.0], [6.52, -6.19, -0.27]], [[e.13, -e.23, -e.11], [-0.6, -0.23, -0.11],
[-e.13, -e.23, -e.11], [-e.21, -0.23, -0.11], [-0.21, -0.23, @.e], [-0.21, -0.23, @.11], [-0.13, -0.23, 0.11], [-0.0, -0.23, 0.11],
[e.13, -e.23, e.11], [e.21, -6.23, @.11], [e.21, -6.23, @.e], [e.21, -0.23, -0.11]]], handle_type=[3, 3, 3, 3, 3, 3, 3, 3],
closed=True)
bridge_edge_loops(name='BridgeLoop_1', profile_name=['curve_1_1', 'curve 2 1', 'curve_3_1', 'curve_4_1', 'curve_5_1', ‘curve_6_1',
‘curve_7_1', 'curve_8_1'], number_cuts=4, interpolation='SURFACE', fill caps='end')
create_primitive(name='bathtub_1', primitive_type='cube', location=[0.e, 0.8, @.8], scale=[1.e, ©.55, ©.32], rotation=[e.e, ©.o,
0.71, 0.71])
boolean_operation(namel='bathtub_1', name2='BridgelLoop_1', operation='DIFFERENCE', solver_mode='FAST')

# part_2: drain plug

create_primitive(name='drain plug_2', primitive_type='cylinder', location=[-8.82, -0.26, 0.01], scale=[0.02, ©.02, ©.003],

rotation=[@.71, ©.71, -0.8, 0.0])
Figure 25: An example of bathtub. The input is a point cloud of a bathtub, and the figure shows
the code inferred by the object-to-code inference model, as well as the resulting mesh generated by
executing the inferred code.

32



import bpy
from math
bpy_]

mport radians, pi
import +

delete_all()
# object name: toilet

op_11', 'loop_2_1'], control_points=[[[0.209, -0.595, @.45], [0.0, -0.5%5, 0.492], [-0.209, -0.595, 8.43], [-0.293, -0.595, 0.307], [-0.292, -6.59, 0.058], [-0.292, -6.53, -0.091], [-0.157, -0.59,
S5, -0.226], [0.158, -0.591, -8.226], [0.292, -0.591, -0.692], [6.292, -8.591, 0.958], [0.291, -0.595, 0.307]], [[e.181, -0.997, 0.463], [-0.6e1, -0.997, 0.464], [-0.175, -0.997, 0.465], [-0.269, -
, <10, 8.054], [-0.272, -1.0, -0.096], [-0.154, 1.0, -0.222], [0.6, -1.8, -0.222], [8.154, -1.601, -0.222], [0.272, -1.001, -8.096], [0.27, -1.601, 6.054], [0.271, -1.001, 0.363]1]
13,3, 3, 3, 3, 3, 3, 31, closed=True)
bridge_edge_loops(name='stand_1', profile_nam

“loop_1_1°, "loop_2.1'], number_cuts=16, smoothness=l., profile_shape _factor=o.14, flip_normals=False)

# part_2: tube

create_curve(name=['loop_1 2", 'loop_2.2', 'loop 3 2'], control_points=[[[-6.332, -8.107, 0.776], [0.063, -6.107, 0.774], [0.338, -0.167, 0.773], [0.395, -0.121, ©.372], [8.3%4, -0.121, ©.116], [6.393, -8.127, -0.888],

Do eoe. Al sl 8t eenl LEa S0n eSS S0l SaNI AR Gl danl Teoe. S0 Ball Il Gl Al ek 8 Sk S0l T80, 4

0,355 24, amn, sl (o v, —wim, aaasl, (Baiy, wam, AuE, Ledn, gim, win, [eai, A, S [Ges, s, e, Dam, cem o, | e,

6.255], [0.091, -0.613, 6.255], [6.0%9, -8.513, 8.255], 513, 027, (0.8, 0,62, 8.066], (0116, -0.62, 0.005), [9.065, 0.6, -0.054], [-0.001, -0.62, -9.053], [-0.067, -

e oCb e 00071, (07118, 9 61%, $1658); |25 1118, ~GiEi%; 9.1301]1s hATATA. yReSED, 55 5 55 Tmotiseiol, cloteal
edg i e

3,
Pz, dewp sl [loap_itry losp.5 2 11, mmber_tutsile, 131, smeothmes

Y ., profile_shape_factor=[o, ©.17], interpolation

SURFACE",

e, e el e, Tedge 2 2], wedd Shrestoldete-)
)

# part_3: back
create_curve(nar P18, oop ay'], control pointas(l-0.561, -0.068, 1341, (0.6, -0.067, 1.34], [o.501, -0.062, 1.1, [0.667, -0.063, o.ta], [0.67, 0,063, 0.246], [0.687, -0.064, -0.067], [o.204, -0.063, -
S ISR Torey iobts 513981, [-o15557 5.6, ~6.3001y 1-6:666 ~0.067], [-6.666, -0.063, 0.245], [-0.665, -0.068, 0.588]1, [[-0.14, -0.947, 0.471], [-0.004, -0.543, 0.471], [0.132, -6.944, 6.471], [6.176, -
Croasy 0 25el, Toa7es <0908, 01700 [0k 0,508, 8.0081, 13,075, ~b.o0h, -5.0601, [-5.00%, 5500 L8.6081, L0001,
[_ rue)

‘0.547, -0.04], [-0.184, -0.547, ©.083], [-8.184, -0.547, 6.173], (-0.1s4, -6.547, 0.29411],

rofile nme-l loop 3.3, "loup_2.3'], mmber_cuteni3, smothessxl; profile shap foctorea.1a, dnterpolation SUTACE', £511_cape= both)

oma 3T contret.p [0.457, -0.955, 0.246], [0.289, -6.441, 0.245], [0.097, -5.572, 0. 6], Looss, o5 72, 6,241, [-0.289, -o.445, 6.248], [-0.456, -0.869, .246]], [[8.335, -
6.073, -0.884], [0.212, re 2, o604l 0. o71, -6 on o SheLs 0,076, 0570, 10 000, 5.k, 6008, o.aus], L0300, s0rdhes S0 ORALIN, manche rmenihs o 6, de ba Tl 6 6r T, AT croneiteie)
corrective_smooth(name=[ '1o0p_3_3", *100p_4_
bridge_edge_loops(names‘back 3, Dreﬁ]e nane=[ *Loos.
boolean_operation(namels'back 3,

il 5 s i s, T Ao Tl
ridgeLoop. 23", operations'DIFFERENCE", solver_mod )

# part_a: tank
create_prinicive(nanes tank 4", prinitive types'cuoe’, locations[0.0, 0.14, -0.71, scale=[9.35, 0.23, 0.15], ratations[0.9, 0.9, 0.0, 1.0])
bevel (name="tank_4', width=5.29, segnents=2)

# part_5: cover

creste_curve(nam , control_points=[[-8.375, 0.977, 8.393], [-8.9, 0.577, 0.393], [0.375, 8.577, 0.393], [0.523, 0.687, 0.155], [0.523, 0.377, -0.899], [0.523, 0.118, -0.312], [8.322, 0.017, -0.334], [0.322, -
e o i) oo sta, 8076, o aTT, -0 305, 6007, 0,300, L0580, 01146, 65121 16,525, 0377, 5. 0901, 1-0.575 .87, 615811, hanchetypetlos 3v 3, By 0y drts e hs ke 2O b 1o ShovadiTro
Coa st ioin 3 6, ool it (1 600, 400 @Al Eo som, oSl 1957, L eel, 6081, (00h, 0.1k, S, IRSm, G, Dutiel, 185 Gl Jpoul, T, 322”0001, -0.4241, [0.322, -

e.051, -0.5: 322, “e.051, -9.5], [-0.322, 0.641, -0.424], [-0.523, 0,142, -0.361], [-6.523, o.401, -6.128], [-6.523, 0.721, 0. 12611, handletyps
bridge_edge_loops(nane="cover.5°, profile na et Vogpn.ar], HIL capee-botht mumbar <vtasc)

3,33, 4,1, 1, 1, 1, 1, 9, 3, 3], closedsTrue)

create_curve(nams control_ 362, -0.059, 0.907], [-0.0, -0.859, 0.997], [-0.362, -0.659, 0.907], [-0.523, -0.059,

Torsa Toross, omamcl [0/, 5,550, 5 4551. o525, 6.0, 05201, 0505, 0 000y b.21sL. [o-5an,0.050) O ML, fo.srs, T0.030, 653811, handie sy np byt de s i, doer

cresce curvetnanes loop 2.6, contrelpoincaslle 72, 0,050, 0751, [0, 0,055, 0,731, Le.27a, e.055, 073, [39h, 0059, o.awrl, Lo ssn, o055, 0,341, 10,561, 9055, *-0l123], [-6.202, -0.055, -0.2481, [-
055, -0207], 0,301, 0,059, o T, co-esd, o.ais], foisar, oless, 1), (9039, -0l653, 0L447)), handle tyhen(3, 3, 3, 3, 3, 3,3, 3), closedsTrie)

bridge_edge. Loopa (natms " seat. ", protile nameel loo *loop_2_6°], fill_cap

SoLidiTy ranen:vest 65 thicknessco.od)

e, o, ez, 00, el [0, 0.0, o),
3,73,

nber_cuts=0)

# part_
Pt OO

cap_7', prinitive types'cube’, location=[-6.0, 8.41, -8.7], scale

6.41, 0.2, 0.04], rotation=[6.0, 0.9, 8.71, 0.71])

# part_g: button
create_primitive(name="button 8", primitive_type

cylinder', locations[0.9, 0.43, -6.7], scale=[0.04, 0.04, 0.62], rotation=[0.54, 0.5, -6.45, 0.45])

Figure 26: An example of toilet. The input is a point cloud of a toilet, and the figure shows the code
inferred by the object-to-code inference model, as well as the resulting mesh generated by executing
the inferred code.

33



import bpy
sl Seeriirene, pi
From bpy_lib import
delete_all()

# object name: chair

# part_1: leg
create_prinitive(name="leg 1", priitive type='cube’, ocation=[-6.44, -0.46, 8.37], scalo NN, rotstion-[o.5, 6.51, -6.51, -6.45])
bevel( leg 1, width=5.12, segnents=s)

# part_2.
create_priitive(name='leg_:

, primitive_type='cube’, location=[-8.31, -0.46, -0.46], scale=[0.53, 6.5, 6.65], rotatiol

0.51, -0.5, -0.49, 0.51])

# part_3: leg
ey primitive(name='leg_:

, primitive_types'cube’, locations[e.31, -0.46, -0.46], scale=[0.53, 0.65, 0.05], rotation=[0.51, -0.5, -0.49, ©.51])

# part_4: leg
create_primitive(name='leg

» primitive_type='cube’, locations=[0.44, -0.45, ©.37], scal

0.53, 0.65, 0.05], rotation=[0.5, 0.51, -0.51, -0.49])

8 # part_s: leg decoration
create_prinitiva(nane="lag decoration.s', prxm)t)ve type='cube’, location=[-0.37, -0.35, -0.05], scale=[0.42, .85, 0.05], rotation=[0.76, 6.01, ©.65, -0.01])
bevel( g decoration 5, widt segnents=1)
# part_6: leg decoration
creste_prinitive(nane= leg decorstion.¢', prinitive types’cube’, locations[0.57, -0.35, -9.05], scalex(0.42, 0.05, 0,651, rotationslo.6s, -0.01, 076, 0.011)
bevel(name="leg decoration_6', wi segments=6)
# part_7: seat
create_curve(name="seat_7", control_points=[[6.0, 0.3, -0.51], [-0.35, 0.03, -0.51], [-0.47, 0.05, ©.21], [-0.43, .03, 0.41], [0.0, 0.03, 0.5], [0.49, 0.03, 0.41], [0.47, 0.05, 0.21], [6.35, e.03, -
e.51], [0.0, .03, -0.51]], handle_type=[0.6, 0.0, 1.0, 1.0, 0.0, 0.0, 0.0, 0.0, 0.9, 6.0, 0.0, 0.0, 0.0, 0.0, 1.5, 1.0, 0.9, 0.0])
FilLgrid(ame= seat 7, thickness=a.1662)
bevel(name="seat_7', width=0.05, segments=
# part_
create_circle(name="circle 8", radius=9.86, center='MEDIAN'
create_curve(name="arn_8", profile name='circle 8', control_points=[[-0.33, 0.64, -0.46], [-0.39, 0.64, -0.2], [-0.46, 1.02, -0.05], [-0.45, 8.64, 0.21], [-6.45, 0.1, 0.31]], points_radius=[1.9, 1.0,
1.6], handle_type=[e, 3, 3, 1, 1, 0], thickness=6.061, fill_caps='both')
# part_o:
create_primitive(name="back_9', primitive type='cube’, location=[-0.31, 0.54, -0.46], scale=[6.45, 6.64, 8.64], rotation=[0.5, 0.51, -0.51, -0.451)
# part_10: back
create_primitive(name='back_10', primitive_type='cube', location=[0.31, 0.54, -0.46], scale=[0.45, ©.04, 0.84], rotation=[0.5, 0.51, 0.51, 0.49])
circle_11', radius=0.06, center='MEDIAN')
_11° profile_name='circle 11°, mcmumm [[n 33, 6.64, -0.45], [0.39, 0.64, -0.21], [0.45, 1.01, -0.05], [0.47, 0.62, 0.23], [0.47, 0.09, 0.32]], points_radius=[1.0, 1.0,
A1, Sendis breatn. 5. % L 1. Wi, ERideacn 08l Fiiie
# part_12: back decoration
create_curve(name="back decoration_12', control_points o8 oS, [958, ocn, 051l [o0, 0.62, oo sn, [0.35, e.62, -0.51], [0.35, 0.8, -0.51], [6.35, 0.99, -0.51], [0.01, 0.99, -
e.51], [-8.35, 0.99, -0.51], [-0.35, 0.8, -0.51]], hanaletype-[ee .0, 1.0, 1.0, 0.0, 0.9, 1.0, 1.0, 0.6, 6.0, 1.0, 6.6, 8.6, 1.9, 1.9, 0.0, 0.0])
Fi11_grid(name="back decoration 12', thickness=e.886)
bevel(name="back decoration 12', width=6.84, segments=10)
import bpy
e
from bpy_Lib impor
delete_all()
# object name: chair
# part_1: le
create_primitive(nane=-Leg 1", primitive type='cute’, locstion-[-0.44, -6.45, 0.7], scale-[BIESINRUBGIIRIRE], rotstion-[o.5, 0.51, -0.51, -0.43])
bevel(name=" dth=s.12, segnents=8)
# part_2: leg
create_primitive(name='leg 2', primitive_type='cube', location=[-0.31, -0.46, -0.46], scale=[0.53, 6.68, 6.68], rotation=[0.51, -0.5, -0.49, 0.51])
# part_3: leg
create pr)mxt)ve(name- leg_3', primitive_types'cube’, location=[0.31, -0.45, -0.45], scale=[0.53, 8.05, 6.65], rotation=[0.51, -0.5, -0.49, 0.51])
# part_a: 1
Cronte printive(nane="1eg_4", primitive_types'cube’, locations[0.44, -0.45, 0.57], scale-[BES3 BTGB OME], rotations[0.5, 0.51, -0.51, -0.451)
# part_5: leg decoration
creste_primitive(nane= leg decorstion.s, prinitive types-cube’, location=[0.57, -0.35, -0.05], scale=[0.42, 0.65, 9.5, rotation=[0.76, 0.01, 0.5, -0.01])
bevel(na g decoration 5', width=0.13, segments=1)
o # part_6: leg decoration

Create-primitiva(nunes 1eg decorstion 6, printtive_typ
bevel(name="leg decoration_6', width=p.15, segment:

cube', location=[0.37, -8.35, -6.05], scale=[6.42, 0.65, 0.65], rotatior

0.65, -0.01, 0.76, 0.01])

# part_7: seat

creste_curve(nane="sest.7!, control pointe={l0.0, 0.03, -0.51], [-0.35, .63, -0.511, [-0.47, o. e n], [ 0.4, 0.03, 0.61], [a o, 6.3, 0.5], [0.49, 0.03, 0.41], [0.47, 0.05, 8.21], [6.35, 0.03, -
0.51], [6.0, .03, -0.51]], handle_type=[0.6, 0.8, 1.0, 1.6, 0.6, 0.0, 0.0, .0, 0.0, 0.9, 0.9, 1.0, 0.0, 6.9

Fi11_grid(name="seat 7', thickness=0.1042)

bevel(name="seat 7", width=0.05, segments=1)

# part_8: arm
tetrcle 8', raciuseil, centers"NEDINL')

18", profile_name='circle_8', control. pu)nt (e zs, .64, -0.46], [-0.39, 0.64, -0.2], [-0.46, 1.02, -0.06], [-0.46, 0.64, 0.21], [-0.46, 0.1, 0.31]], points.
101, handle_typee(o, 3, 3, 1y 3, B, thickneseso.001, Fi1l capse:bot

_radius=[1.e, 1.0,

# part_9: back
:reits_pr)mxt)ve(nime-'In(k s, primitive_typs

cube’, location=[-0.31, 0.54, -0.46], scale=[6.45, 0.4, 0.84], rotatior

[o.5, 0.51, -0.51, -0.45])

# pa back
fraste pr—smxtsve(n:me— back_10', primitive_type='cube’, locatio

©.31, ©.54, -0.46], scale=[0.45, 0.04, 0.04], rotatior

[e.5, @.51, 0.51, 0.49])

# part_11: arm

.68, center='MEDIAN'
create_curve(name='arm_11°, profile_name='circle_11', control_points= [[e 33, 0.64, -0.46], [0.39, 0.64, -0.21], [0.46, 1.01, -0.05], [0.47, 0.62, 0.23], [0.47, ©.09, 0.32]1, points_radius=[1.0, 1.9,
1., handle_type=[e, 3, 3, 1, 1, o], thickness=8.e01, fill caps=

# part_12: back decoration
create_curve(name="back decoration_12', control_points=[[-0.35, 0.8, -8.51], [-0.35, 0.62, -0.51], [e.01, 0.62, -0.51], [0.35, 0.62, -0.51], [0.35, 0.5, -0.51], [0.35, 0.99, -0.51], [0.01, 0.99, -
o.51l, [-0.35, 0.35, -0.5u), [0.35, o, -0.5i]], handle typer(e.0, 0.0, 116, 1.0, 0.0, .0, 1.3, L., .0, 00, 19,10, 0.0, 0.9, 1.0, 1.9, 0.9, 0.0

11 grid(name="back decoration_12', thicknes

Sevel (amer-pack decoration 13- widthed.os, segmentas

Figure 27: By modifying the scale parameters of the 1eg and arm parts, we adjust their thickness.
The highlighted sections indicate the changes made.
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import bpy
s from math import radians, pi
E from bpy_lib import *

\  delete_all()

# object name: plate

# part_1: plate

create_curve(name="'curve_1', resolution=3, control_points=[[e.0, ©.e, ©.e], [e.75, @.6, 0.0], [0.86, ©.13, ©.e], [0.99, 6.2,
0.0]], handle_type=[e, 1, 1, 0, ©, 8, 0, 0])

bezier_rotation(name='plate_1', resolution=3, profile name='curve_1', location=[6.6, -0.69, ©.0], rotation=[e.54, -0.55, -8.46,
-6.44], thickness=8.032)

import bpy
from math import radians, pi
from bpy_lib import *

delete_all()

| # object name: plate
-~ )Y 4 # part_1: plate

5 ’ create_curve(name='curve_1', resolution=6, control_points=[[e.e, ©.0, ©.0], [0.75, @.0, 0.0], [0.86, ©.13, 0.0], [0.99, 6.2,
©.0]1, handle_type=[e, 1, 1, @, ©, 6, ©, 6])
bezier_rotation(name='plate_1', resolution=6, profile_name='curve_1', location=[8.0, -0.89, ©.0], rotation=[0.54, -0.55, -8.46
-6.44], thickness=0.032)

import bpy
- from math import radians, pi
from bpy_lib import *

\  delete_all()

# object name: plate

# part_1: plate

create_curve(name='curve_1', resolution=3, control_points=[[.0, ©.0, ©.0], [0.75, 6.0, 0.6], [0.86, ©.13, 0.0], [0.99, 6.2,
©.0]1, handle_type=[e, 1, 1, @, ©, 6, 0, €])

bezier_rotation(name='plate_1', resolution=12, profile_name='curve_1', location=[0.e, -0.69, ©.8], rotation=[0.54, -8.55, -0.46
-8.44], thickness=6.032)

Figure 28: By modifying the resolution parameter, we change its resolution. The highlighted
sections indicate the changes made.
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