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Task Evaluation

Given a single-view input image, our goal is to detect the 2D corner locations of the cuboids depicted in the image. With the output part Comparison with 2D parts model
locations we can subsequently recover information about the camera and 3D shape via camera resectioning.
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Recognition by components: a theory of human
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g
Given a depth map, we still cannot manipulate an object. 5
Because there is no high level representation of the 3D world. g
Obtaining a good depth map = = Inventing a digital camera. : =
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- Corner location is correct if it lies within threshold.
- Threshold is set to a fraction of the ground truth bounding box.

SUNprimitive Dataset

Cuboid (scene) Pyramid Cylinder

Cylinder and Pyramid

Cuboid Cylind A i | 1
! - s 1 T T T 1 T T
u OI S y I n e rS n n Otat I O n tOO . ; Root Filter [0.25] Root Filter [0.50] ; Root Filter [0.42]
T []3 _ oot o IiDIITI\r/Ieed AIPFIJEVSX'”Egtg)% [0.30] ook | — 2D Tree Approximation [0.63] |- ool | —— 2D Tree Approximation [0.48] |-
. . . . . _ ' | — Full Model-Edge [0. | _— _ 5 — —
3D rotation angles 3D aspect ratios 3D rotation angles 3D aspect ratios The annotator sets anchor points. = ¥ osln —— Full Model-Shape [0.37] _ | — Fuivedd ooy a Rl Model-Shape [0.1]
90 , , 102 | 45 . . , 120 . , . - . - ?' ' I.' . . . g . Fu” Model [038] | /8_\ 08 .......... ............. :ro_; 08 ............ ............. Fu” MOdeI [051]
.. 4 A o o W oA AN S — | ‘ = \ |
R . s o . _ i' I,!_J'i’ |:cé 0.7 |:cé . IO(_é 0.7 ........................................... o
S e T 2 .o B OB T R B 0BFH MG SoelMY
po B T T L o e e < s | s
B R se stewd Tun . P = e -
ks E ;-'..: '.%‘?.:tti.;.:’éi"f}' % 3 ?5:0..?:d 2 03 § O5F L § OB e TIINQ g 05k [ T e o OB5L e
RSN LA .f.,,’ 2 . 8 3 :
r «’ .’ ....'.."l... ° O.4 5 NG Q.4 T g 04F 04k
9 2 IS
03F o3t SR S oLl o o o o . S ool
o : ; ; ; 9 ; Root Filter [0.47] o 03 § ‘ § ‘ o 03
: : ® g0l ] © 9ol o 2D Tree Approximation [0.75] | _ % | ‘ | ‘ o | | | |
Azimuth Height (Iog axes) ' ¢ ; ¢ ; ' ¢ Full Model-Edge [0.78] =02 2 = 02r S R
o1+ S o o S i o1+ S Full Model-Shape [0.80] | : : ‘ ‘
' ' — Full Model [0.80] o1r SRR o1 S B
0 i i i i 0 i i i i 0 a ; a ; 0 ; ; ; ,
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
recall recall recall recall

Acknowledgements
J.X.is supported by Google U.S./Canada Ph.D. Fellowship in Computer Vision.

37°  43°

1° 9° 18° B.C.R. was funded by the Intel Science and Technology Center for Pervasive Computing (ISTC-PC).
Shape # Images |# annotations cabinet (28/87) This work is funded by ONR MURI NO00141010933 and NSF Career Award No. 0747120 to A.T.
: building (16/49) References
Cuboid, non-scenes 371 443 bed (15/22) [1] Articulated pose estimation using flexible mixtures of parts. Yang and Ramanan. In CVPR, 2011.
Cuboid, scenes 414 826 others 2'121:2';512/?3/10) [2] Recognizing scene viewpoint using panoramic place representation. Xiao, Ehinger, Oliva and
. " ioarees) o0x (119 Torralba. In CVPR, 2012.
Cylinder 156 303 bl (8126) [3] Reconstructing the world’s museums. Xiao and Furukawa. In ECCV, 2012.
: ((<f)>) [4] Basic level scene understanding: From labels to structure and beyond. Xiao, Russell, Hays,
Pyramio 407 407 o o0 | el (512 Ehinger, Oliva, and Torralba. In SIGGRAPH Asia, 2012.

screen (5/16)



