i ———

" fﬁ com,mmz, A I

Beyond PASCAL: A Benchmark for 3D Object Detection in the Wild [EEE 2014 Winter

conference on

Q e ,;egry Z_QA\{;““;}%? Yu Xiang!?, Roozbeh Mottaghi? and Silvio Savarese? wacvir Applications of
A v lUniversity of Michigan, ?Stanford University Computer Vision
yuxiang@umich.edu, roozbeh@cs.stanford.edu, ssilvio@stanford.edu
Introduction Our Contribution: PASCAL3D+ Experiments
anl . . 12 rigid categories In 1. Object Detection and Pose Estimation
Build a large scale dataset for 3D object detection. PASCAL VOC [1
AP/AVP DPM VDPM VDPM VDPM [3] [3] [3]

3D Object Detection

8 View 16 View 24 View 8 View 16 View | 24 View
Understand the 3D properties of objects from a single image, ’ aeroplane 42.2/-- |39.8/23.4| 43.6/15.4 | 42.2/8.00 | 40.5/28.6 | 38.0/15.9 | 36.0/9.70
such as the 3D pose and the 3D shape of object. {rain and validation se _ boat 6.0/~ | 5.8/1.0 | 6.2/05 | 6.0/03 | 05/02 | 0.7/03 | 53/2.2
’ 8505 Images 22394 Images car 38.3/-- |37.3/23.5| 36.6/18.1 | 36.3/13.7 | 47.6/36.6 | 46.0/29.6 | 42.1/24.6
| Annotations chair 15.0/-- | 11.4/5.8 | 12.8/6.0 | 12.6/4.4 | 11.3/9.4 | 10.2/6.1 | 8.0/4.2

distance —
..Bounding bo i.ense 3D Pose .3D Shape diningtable 9.0/~ | 10.2/3.6 | 7.6/22 | 11.1/3.6 | 53/2.6 | 6.2/2.3 | 5.4/2.1
elevation Average of 12 | 29.6/— |29.9/18.7|30.0/15.6 | 29.5/12.1 |28.3/21.5|28.3/17.3|27.1/13.6
3D Annotation Statistics 2. Segmentation

aerolq:n)lﬂ?ne bicXEle boat bogtle
AT S GT CAD Random CAD | VDPM 8 View VDPM 16 View | VDPM 24 View
RN __ N ey, Y VTR aeroplane 48.3 32.810.3 24.1 24.7 24.5
chalr dmmgtable niotorbmlke sofa tram tvmmgn;;or boat 43.0 28.7+1.1 23.5 23.5 20.5
N N w e EN car 67.3 61.8+0.5 51.2 51.9 50.9
chair 41.8 35.8+0.8 27.6 26.5 27.2
= <1/3 occlusion aeroplane bicycle boat bottle bus Average of 12 52.4 45.2 33.3 34.1 33.5

m1/3-2/3 occlu5|or . ‘
2/3< occlusion

chair d1n1ngtable motorblke sofa train  tvmonitor
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EPFL Car, Ozuysaletal CV’09 IageNet, Xianjéc -Savaresﬁ, CVPR12
Limitations
« Small number of categories * Centered objects
« Small number of instances * No occlusion or truncation
 Clean background « Sparse viewpoint annotations
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