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Our solution Is decomposing It into two Indepen-
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Contributions

1. Single image 3D reconstruction: S=R1lY (well-defined)
Manhattan — Camera Matrix } 3D ”

Symmetry

However, Manhattan structure may be hard to — .- [gConstrains RR" =1, where R = [R")\, R?B].
observe from a single image due to occlusion - S b A 0]t
9 9 Final Solution: R=R|y" .|. s=|g g &

I\/Iultiple-image reconstruction Shape (upper table) and Rotation (lower table) errors:

Y Gaol Alan L Yuille23 2. Multiple images 3D reconstruction:
uan Gdo-, Alan L. Yullie~

Symmetric Rigid Structure from Motion _ _ _ _ - Shapeerorforcar __

1 - This method can deal with occlusion. which are Input: Symmetric 2D keypoint pairs for multiple RSN [0S 071 0S| Lo 0e7 | TST| 0@ 141|097 03

. Tencent AI I_a . UCLA _ _ ’ imageS for several rigid_deformed Objects (eg CSF (R) 095 | 132| 1.08| 1.006 1.29 0.98 1{2 ﬁ 1.29 1._1%

3. Johns Hopkins University updated iteratively. sedan cars of different brand) T cmemew
. . otation error 1or car

- . | II I11 IV V VI VII VIII IX X

. By _explorlng symmetry, Sym-RSfM method Output: The Common 3D structure of all the input RS I I I N B L B R R

ethan.y.gao@gmall.com achieved state-of-the-art performance on images S, and the camera matrix for each image, Rn T I B g I R NI

alan.yuille@jhu.edu Pascal3D+ dataset. - —

: . : Lety,, ¥, € R?2*Fare symmetric pairs of image n:
Single-image reconstruction 4 P J Reference

Let 3D KPs S, — 5, = [x.0.0] Yo=R:S+ N, Y!I=RS +N, 1. C. Tomasi and T. Kanade, 1JCV, 1992.
S\ - — T ed o QR S) = 3" Yo — RuSIB+ SV = RuSTI2 (1) M 2. P. Gotardo and A. Martinez, IEEE T PAMI, 2011.
win2017 Vi — Vo= R(S, — 5)) = [ 2, | | - — " 3. Y. Gao and A. L. Yuille, ECCV, 2016.

4. Y. Xiang, R. Mottaghi, S, Savarese, WACYV, 2014.




