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depth image == body parts = 3D joint ;;;gﬁbsals

Shotton et al. Real-Time Human Pose Recognition in Parts from
Single Depth Images. CVPR 2011
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Taigman et al. Deepface: Closing the gap to human-level
performance in face verification. CVPR 2014
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Obuiasa cxeMa NopoXKAatoLLEro NoaxoAa

Representation Layer

P e.g. Deep Neural Net,
Scene 5 Contours, Skeletons, Pixels ﬁ
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7 v(In)| [ i —
X7 - [
Rendering Likelihood or Likelihood-free
Tolerance Comparator
P(Ip|lr,X)
or
)\(V(ID), Z/(IR))
() Inference Engine
Given Automatically L an((87.X7) = (87, X))
curent B AN, = (S = ST — N
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(s ’f ) Elliptical Slice, 7 stice(Stear = S/ar) (57, X7)
an Data-driven = , o o
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Kulkarni et al. Picture: a probabilistic programming language for
scene perception. CVPR 2015



Kak onucbiBaTh cLeHbl?

(a) Given Image (b) Ground Truth

n ~ Poisson(1) — konuuecTeo KBagpaTos

x; ~ Uniform({0, ..., W}) — x-koopanHaTa

y; ~ Uniform({0, ..., H}) — y-koopguHaTa

s;i ~ Uniform({0, ..., S}) — nnuHa cTopoHb

rot; ~ Uniform(0, 90) — nosopoT B rpagycax

col; ~ Uniform([0, 1], [0, 1], [0, 1]) — ugeT
render(x;, yi, roti, coly)



Kak peHaepnTb cLeHbl?
OpenDR — aBuxok peHaepuHra, B KOTOPOM
n3obparkeHne MOXKHO npoanddepeHLpoBaTh No
napamMeTpam CUeHbI

Loper et al. Opendr: An approximate differentiable renderer. ECCV
2014 7



Kak reHepnpoBaTb runotesb’

Cxema Metpononuca-lacrtuurca

Navo p(x), q(x[x’)
3agats X°
Hniai=1...n
X~ q(xx1)
Y:mm0?5¥@¥%>
= (rand(0,1) <vy) ? x* : x!




Kak rerepupoBaTb runoTess?




Kak reHepupoBaTb runotess?

Hamiltonian Monte Carlo ansa cnyvatiHbix Beanymu
C andpdepeHunpyeMoit NIOTHOCTLIO



Kak reHepupoBaTb runotess?

Hamiltonian Monte Carlo ansa cnyvatiHbix Beanymu
C andpdepeHunpyeMoit NIOTHOCTLIO

Informed Sampler ans ucnonssosatus
ANCKPUMUHATUBHBIX METOAOB



[TprMep paboThbl MOPOXAAOLErO NOAXOAA

Observed Baseline Picture Observed Baseline Picture
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Pesrome

[MopoxaatoLmnii noaxon NHTEpeceH B 3ajavax, rae
MHOrO CBODOAHbLIX NapaMeTpoB U
AVCKPUMUHATUBHBIM MeToaam Tpebyetcst bonblumne
oby4atoume BbIDOPKY.

[Mpobnembl noaxona:
> 151 PELUEHNS 33[a4 HYXKHbl Ka4eCTBEHHbIE
TPEXMepHbIe MOAENU
> MEAJIEHHAst CXOAUMOCTb BEPOSITHOCTHOIO
BbIBOJA, U, KaK CNeACTBUE, MeAsieHHas paboTa
aZropuTMa Pacno3HaBaHus.
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