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3D Representations for Generic Object Classification

Volumetric Multi-Views

3DShapeNets by Z. Wu et MVCNN by H. Su et al.
al. CVPR 15 ICCV 15
VoxNet by D. Maturana et DeepPano by B. Shi et al.

al. IEEE/RSJ 15 IEEE/SPL 15



Volumetric CNNs Revisited
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Multi-View CNNs Revisited

Multi-View CNNs

& |~ om,
& |— ow —batrtu)tugg
\ | e
chair——
— = desk[—
~- | . _.[ CNN, V"f.‘” CNN, ]< dresser[
& pooling
N toilet—
;h —>[ CNN,
MVCNN by H. SU et al outputclass

2D rendered our multi-view CNN architecture

ICCV 15 images predictions



Shape Classification Results Revisited
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Shape Classification Results Revisited
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Cause 1: Architecture and Engineering
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Cause 1: Architecture and Engineering

—— C3: f. maps 16@10x10
: feature maps S4: f. maps 16@5x5
INPUT 6026428 ps 16@

32x32 S2: f. maps

I
Full conAection ’ Gaussian connections

Convolutions Subsampling Convolutions  Subsampling Full connection

LeNet, 1998

EN
E| R Lo
178 2048 2048 dense
\
"""" 43] e . |
RN R ’ 13 dense dense
1000
128 Max L
Max Max pooling 2998 2048
pooling pooling

AlexNet, 2012

4000
I A A l
Y
1 I l
object label 10 v 1200
s | 12
512 filters of
S it
160 filters of 7%
stride 2 fii)
A
48 filters of
stride 2 :

3D voxel input

3DShapeNets, 2015



Cause 2: Resolution

Multi-View CNNs
MVCNN Su et al.
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Cause 2: Resolution

Multi-View CNNs Volumetric CNNs
MVCNN Su et al. 3DShapeNets Wu et al.
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Diagnosis of Causes: Variable Control

* Same resolution, study architectures

*Same architecture, look into resolutions



Sphere Rendering
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Sphere Rendering
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Investigation into Architecture
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CNNs with Same 3D Resolution Inputs

Shape Classification Accuracy
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Novel 3D CNN Architectures

1 3D NIN with Subvolume Supervision

Push Harder for Learning Better!



