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 Goal: build a large scale database for 3D object 
recognition

 Application: recognizing the 3D properties of objects 
such as 3D location, 3D pose, 3D shape, etc.

Robotics Autonomous Driving Augmented Reality

#category #instance Non-centered
objects

Dense
viewpoint

3D Shape

3D Object [1] 10 100   

EPFL Car [2] 1 20  ✓ 

RGB-D Object [3] 51 300  ✓ 

PASCAL VOC [4] 20 27,450 ✓  

KITTI [5] 3 80,256 ✓ ✓ 

PASCAL3D+ [6] 12 35,672 ✓ ✓ ✓79

ObjectNet3D (Ours) 100 201,888 ✓ ✓ ✓44,147

 Comparison with previous datasets

[1] Savarese & Fei-Fei. ICCV, 2007.
[2] M. Ozuysal, et al. CVPR, 2009.
[3] K. Lai et al. ICRA, 2011.

[4] M. Everingham, et al. IJCV, 2010.
[5] A. Geiger, et al. CVPR, 2012.
[6] Y. Xiang, et al. WACV, 2014.

❖ Database Construction

 100 rigid object categories
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Lighter
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Remote control
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 2D image from the ImageNet database

 3D shapes from Trimble 3D Warehouse and ShapeNet

 Camera model and annotation tool
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 Image-based 3D shape retrieval

 Object proposal generation

 Object detection and pose estimation

mAP Selective
Search

EdgeBox MCG RPN

AlexNet 56.3 52.5 56.0 54.2

VGGNet 67.3 64.5 67.0 67.5

AOS/AVP Selective
Search

EdgeBox MCG RPN

AlexNet 48.1 / 37.3 44.5 / 33.6 47.8 / 37.0 46.1 / 35.4

VGGNet 57.1 / 43.0 54.2 / 39.6 56.8 / 42.9 57.0 / 42.6

AlexNet: Krizhevsky et al., NIPS, 2012.
VGGNet: Simonyan., arXiv:1409.1556, 2014.
Selective Search: Uijlings et al., IJCV, 2013.
EdgeBoxes: Zitnick et al., ECCV, 2014.
MCG: Arbelaez et al., CVPR, 2014.
RPN: Ren et al., NIPS, 2015.

 Image-based 3D shape retrieval

❖ Database Construction

❖ Baseline Experiments

2D object detection Joint 2D object detection and pose estimation

The mean Recall@20 is 69.2%.
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❖ Introduction

H.O. Song, et al. Deep Metric Learning via Lifted Structured Feature Embedding. In CVPR, 2016.

Deng et al. CVPR, 2009.
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