Photometric Segmentation: Simultaneous Photometric Stereo and Masking
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Contribution Experimental Results

e Photometric Stereo (PS) can recover 3D geometry for given images and a mask: Photometric Segmentation Segmentation Comparison
Tedious preprocessing to segment object from background is necessary jointly solve segmentation and photometric stereo (PS)
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Ii(x) = p(x) (n(x),s;), i € {1,...,m}, withn(z) = Heaviside step function: H : R — {0,1}; 2 — H(z) = {

C ' ‘_
ES Images | Segmgnted Objgct .Surfac.:e Normals | Segmentation | o 2
e Goal: Given a set of photometric stereo images, simultaneously infer binary mask PS images only PS only Segmentation + PS 3
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e mean intensity u;, j € {1, 2}, of back- and foreground e minimal length curve C , > 0, x € nside(C) (foreground’) = ‘
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(1)yratios  [Vz(z),—1] -s;  /[Vz(@)P+1 [Vz(z),—1] -s Solve proposed model alternatingly over > and ¢:
_[(33)81 _ ]($>51_ E Z(k—H) — arg mm/ H(¢(k>($))PPS(Z($)) diE, (linear least sgquares prOblem) Daéa:et OGél\QASPB 007\;-017 OCg/(;;% P(r)ogg:;d DaBta:et w(/)c;;%sk P(r)o7pso;zd
a; (ZE’) = | , / : c RM*? z () sear 08767 08254 09391 0.9827 e 0.6211 0.2974
_ J T(1)s? — [.(1)s? Buddha | 0.9112 | 0.7441 | 0.9074 | 0.9320 Buddha |  0.7791 0.5370
h ¢ J J 2 (k+1) : (k+1) Cat | 0.8567 | 0.6719 | 0.4352  0.9842 Cat 0.2068 0.0868
(m)“’* a;;(x)Vz(x) = bij(x), wit : - o =argmin [ H(¢(x))Pps(z"(x))dx + [ (1 — H(¢p(x)))Pps(z0(z)) dz S e b b e SO it
e(sS. , 3 3 Goblet | 0.8706 | 0.0601 | 0.2734 | 0.6727 Goblet 6.8144 6.4709
3 bij(x) = Iilx)sj — Ijlx)s; € R v ! vt [ o0 looneloner oarm | | Fever | e | oot
TV / VH(¢(z))| do toading | 0.4870  0.0023 00114 07748 foadng | 90507 | 9221
() Table: loU of segmentation estimate Table: MAE of normals estimate

Use (7)) linear PDEs and solve for 2:
¢'**1) update is solved using gradient descent on Euler-Lagrange equation:

Pos(2(x)) = % S (@ (@) V() — by()* + Al=(z) — 2(2))° - Vol )
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