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3D printed models

Category 1 Category 2 Category 8

s

10 models

10 models 10 models

O 2 8 categories x 10 models = 80 models are
3D-printed.
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Overview of VoxNet architecture [6].

Designed models

Qe & Qegp O , @\/\;7;\‘
» ~

Printed models
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Examples of 8 categories of 3D models for

cla581ﬁcat10n, i.e., upper figures show examples
of 3D CAD models, lower figures show their
actual 3D-printed models.
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O 1 How to divide all the voxel data into training and testing for dataset B, in this table, all the data
of Model 1 are for test and the remained all the data of Model 2 to 10 are for training.

Test / Training
[
Category 1 Category 2 Category 3 Category 4 Category 5 Category 6 / Category 7 / Category 8

Model 1 Model 1 Model 1 Model 1 Model 1 Model 1 Model 1 [ Model 1
Model 2 Model 2 Model 2 Model 2 Model 2 Model 2 Model 2 ' Model 2
Model 3 Model 3 Model 3 Model 3 Model 3 Model 3 Model 3 Model 3
Model 4 Model 4 Model 4 Model 4 Model 4 Model 4 Model 4 Model 4
Model 5 Model 5 Model 5 Model 5 Model 5 Model 5 Model 5 Model 5
Model 6 Model 6 Model 6 Model 6 Model 6 Model 6 Model 6 Model 6
Model 7 Model 7 Model 7 Model 7 Model 7 Model 7 Model 7 Model 7
Model 8 Model 8 Model 8 Model 8 Model 8 Model 8 Model 8 Model 8
Model 9 Model 9 Model 9 Model 9 Model 9 Model 9 Model 9 Model 9
Model 10  Model 10  Model 10  Model 10  Model 10  Model 10  Model 10 ~ Model 10
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———— Xy O 5 Example of voxel data transformed from
a PCD file.
O 4 Measurement scene of a 3D-printed model T ST IR AR o . o1 JHET
invertea Copy (1) = N mﬁ [0 ]
; Ve oo w1
to obtain a PCD file. = s

et e e

fetial S T E)

[or ]
[ o] et L) Ro[ 1] st R Cremoite
M e [ 1 care o
fon Co

i'wmm| 32| Height| 32| Channel | 22| -

o
[ I e
e e s aferentrom ‘mage”

10000000000000001000 (10000)
00000000D00000D00000000000
00000000000 3DCNNOOODOOODOO
00000PCDOOOOOOOO MATLABOOODO -
000 6000000000000000000 o] 1] e SRR

=y o a8 Lenwspoonove JUR

RGB of Points except P aresetto | 50| s|| 255

»
o copped based n coter @)= (4)— | e ] @[ 0] <r<[ 0] [T00}<c<[ 20\ [200]<5<[ 5] [snowws

[ —

4 000O0OD0OO0ODOOOO 3D CNNOO

DRessze#wi;rl:ppmgHew J— = then RGB \ssetm@@@“‘ i £
gpoooogon e e e Ik
O0OO0O0O3DCNNODO 200300000000 2
0000000000 1200000000°20000 06 Data augmentation application developed
00000 3DCNNODODDDOSD CNNO 3000 on MATLAB.

gbooboobobooboooboobooooobono
obobooooocboobooboboooogooooo
oooooooooob 320000 o.000100000
oeoODODODOOOODODOOD AOOOOOOOBO
O0000 MATLABOOOOODOOO 3DCNNOO

000000000000 (780000000000
00000 CPUD Intel(R) Core(TM) i7-12700K 3.60
GHz O OGPU OO NVIDIA GeForce RTX 3080 Ti O



O 2 Structural parameters of the constructed
3D CNN model

classification problem.

designed for voxel data

l Type ‘ Filter size ‘ stride ‘ Output size
Input 32x32x32 - 32x32x32x1
Convolution 5x5x5H 2 14x14x14x32
Leaky ReLLU - - 14x14x14x32
Convolution 3x3x%x3 1 12x12x12x32
Leaky ReLLU - - 12x12x12x32
Max Pooling - 2 6Xx6x6x32
Fuly Connected - - 128
ReLU - - 128
Dropout 0.5 - 128
Fully Connected - - 8
Softmax - - 8
Output - - 8
Category 1| 360
Category 2 360
Category 3 360
0
(o)
(_-% Category 4| 360
)
S
': Category 5| 360
Category 6| 360
Category 7 360
category 8| 11 349

Predicted labels
O 7 Example of Classification result given by
confusion matrix, in which voxel data of Model

4 is used for testing.
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Model for testing of 3D CNN

O 8 Classification accuracies predicted by
10 types of 3D CNN models, in which the
combination of training and testing voxel data

in dataset B is varied.
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