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*+* Introduction

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

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

Robotics

Autonomous Driving Augmented Reality

1 Comparison with previous datasets

+* Database Construction
1 3D shapes from Trimble 3D Warehouse and ShapeNet

https://3dwarehouse.sketchup.com Chang et al. ShapeNet, arXiv 2015

J Camera model and annotation tool
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Camera model Annotation interface

1 Image-based 3D shape retrieval

test image rank 1 rank 2 rank 3 rank 4 rank 5

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

3D Object [1] X X X
EPFL Car [2 1 20 x v X
RGB-D Object [3] 51 300 x v x
PASCAL VOC [4] 20 27,450 v X X
KITTI [5] 3 30,256 v v X
PASCAL3D+ [6] 12 35,672 v v v'79
ObjectNet3D (Ours) 100 201,888 v v v 44,147
1] Savarese & Fei-Fei. ICCV, 2007. 4] M. Everingham, et al. IJCV, 2010.
2] M. Ozuysal, et al. CVPR, 20009. 5] A. Geiger, et al. CVPR, 2012.
3] K. Lai et al. ICRA, 2011. 6] Y. Xiang, et al. WACV, 2014.
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** Database Construction
. 100 rigid object categories

Aeroplane  Cap Filing cabinet Lighter Remote control  Suitcase

Ashtray Car Fire extinguisher  Mailbox Rifle Teapot

Backpack Cellphone Fish tank Microphone  Road pole Telephone

Basket Chair Flashlight Microwave Satellite dish Toaster

Bed Clock Fork Motorbike Scissors Toilet

Bench Coffee maker  Guitar Mouse Screwdriver Toothbrush

Bicycle Comb Hair dryer Paintbrush Shoe Train

Backboard = Computer Hammer Pan Shovel Trash bin

Boat Cup Headphone Pen Sign Trophy

Bookshelf Desk lamp Helmet Pencil Skate Tub

Bottle Dining table Iron Piano Skateboard Tvmonitor

Bucket Dishwasher Jar Pillow Slipper Vending machine

Bus Door Kettle Plate Sofa Washing machine

Cabinet Eraser Key Pot Speaker Watch

Calculator Eyeglasses Keyboard Printer Spoon Wheelchair

Camera Fan Knife Racket Stapler

Can Faucet Laptop Refrigerator Stove

1 2D image from the ImageNet database
backpack bed bench car

guitar mallbox scissors teapot

Deng et al. CVPR, 2009.
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*»* Baseline Experiments

1 Object proposal generation

100 proposals per image

500 proposals per image '

1000 proposals per image 2000 proposals per image
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1 Object detection and pose estimation

Region proposals

FC
4>I (101) Classification loss

FC Bounding box
(404) Regression loss

FC Viewpoint
(303) Regression loss

Input image

Rol poolin F FC7
e lver (40C966) 4096 (Optionsl)
Rl 5 ] = el
Search Search
AlexNet 56.3 52.5 56.0 54.2 AlexNet 48.1/37.3 445/33.6 47.8/37.0 46.1/35.4
VGGNet 67.3 64.5 67.0 67.5 VGGNet 57.1/43.0 54.2/39.6 56.8/42.9 57.0/42.6

2D object detection Joint 2D object detection and pose estimation
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AlexNet: Krizhevsky et al., NIPS, 2012.
VGGNet: Simonyan., arXiv:1409.1556, 2014.
Selective Search: Uijlings et al., JCV, 2013.
EdgeBoxes: Zitnick et al., ECCV, 2014.

MCG: Arbelaezet al., CVPR, 2014.

RPN: Ren et al., NIPS, 2015.
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.- The mean Recall@20 is 69.2%.
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