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B Discriminative 3D human pose estimation

tr Nty

Given large database of image-pose pairs {(xz;,y;")},

Nte

predict human pose of {z;°}" .

Test image

y=f(z)+e

e.g., Nearest Neighbor
Regression




Research Motivation
Dataset Bias

M Sample selection bias

M Test subject is not included in training set
M Lighting, object appearance, viewpoint changes
Different
subject

4

Training images Test image

Pose estimation performance significantly degrades by dataset bias®
Thus, we adopt covariate shift adaptation to alleviate dataset bias!
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Perplexity on Reduced Corpora
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T-7 Robustness of time-consistent Markov decision processes

R MEIT (IBMEREREEZLAT)

Time-consistent MDP

© Can always make consistent decisions

@ Can represent a wide-range of risk preference
@ Not easy to understand the meaning

Risk-sensitive MDP Robust MDP

Parameters are known Parameters are not known exactly

Minimize a risk measure
of cumulative cost

Minimize expected cumulative cost
for the worst case

(9 Can make inconsistent decisions Standard risk-sensitive MDP
= Can surely loose infinitely 9 Can only represent limited risk preference

Travel time Travel time




T-7 Robustness of time-consistent Markov decision processes

R MEIT (IBMEREREEZLAT)

We show “a certain time-consistent MDP = a certain robust MDP”

[> Can intuitively understand the objective of that time-consistent MDP

C> Can find the optimal policy of that robust MDP efficiently with the
knowledge of the equivalence to the time-consistent MDP

Example. Optimal policy with respect to the following objective can be found quite efficiently:

N-—1 N-2
miﬂpgﬂgq}{Ep“.f{ZCf] ‘TE'[ZH{P (-5 lpo ( 1-5‘}}+ZH |5)l|fu(15:”]}

F eP(fy) i=0 i—0 i=0
Minimize for Cumulative cost Penalty for the deviation of the parameters from nominal values
the worst case (H: Kullback-Leibler divergence)
References

T. Osogami, “Robustness and risk-sensitivity in Markov decision processes,” NIPS 2012
T. Osogami and T. Morimura, "Time-consistency of optimization problems," AAAI-12
T. Osogami, "lterated risk measures for risk-sensitive Markov decision processes with discounted cost," UAI 2011



W T8 S A HOREMBBEILCLZDFRRUVY
[ 342 5= (SAS Institute Japan)
fRET=L\RRE: D523V
= DS52AR—HUIBERNET B,
Bin: CEAHBELBAEZTEELLL

1. KEMGHEEHREELTHEITD,
2. NIA=BF1-ZVTDFRBH LI,

fEE 77 :

ZK*E_C'(J__
C |55an—0l | M5—sFa-syy e
SEERE STOBIERNEE  SSA—AHEND
| SHEREET  95A5-OBHER  F1-TUINRE
B T BADFI
REREEEROZ  EEFATER HHE (EOREIHFINELY)
1715 —R%Khd EBEEIFEAGL FHOEEIZEICHKS

Gsas Bm. -




o T8 “REKDK

I EzELIcLBDIAR) Y

EEFEK: —REAOXEMFELCERASESDEEISABIVD

TR

{xi}:‘=1

1. IE’EﬂEFnE]xE’&ﬁ:FL\'C p(x|C) &R DB

DIAR—:

{Gi}fil

Z_ iy (v - vf)

HEERIFOEA
Spectral ClusteringZF CIRN 3
ﬁ@ﬁﬁ%@ﬁﬂ%%@ﬁo

(V1) = p(xi|C1)

-

2. [ = EsEAEEEEAEVT, p(C)ERDD,

min q
q

"Qq
(QE = p{GI} '[:"f =1,--

/
LK) «

BrIBaE

p (Clx) EEEERHT . p(x|C)EP(C)EKHB,

REFE
D&

1. Kig i &%
2. ROIFEREFHR=E HAERHRE) ZAHVTINIA—ERMNATEE,

HEENFELINS,

ATV OE—[RE
POEBERIEET *’EE?’%

C) = argmin— X?,
p(C) gp(c Zp

GSas  Em.



http://maru.bonyari.jp/texclip/texclip.php?s=/begin{eqnarray}
{/min_{/{{/psi}/}}}/,/,/,/frac{1}{2}
{/sum_{i,j=1}^{n}}
S_{ij}/left({/psi}_{l}^{i}-{/psi}_{l}^{j}/right)^{2}
/nonumber
/end{eqnarray}
http://maru.bonyari.jp/texclip/texclip.php?s=/begin{eqnarray}
p(C)&=&
/mbox{arg}{/min_{p(C)}}
/frac{1}{n}
{/sum_{i=1}^{n}}
p({/bf x}_{i})^{2}
/nonumber
/end{eqnarray}
http://maru.bonyari.jp/texclip/texclip.php?s=/begin{eqnarray}
({/psi}_{l}^{i})^{2}
/,/,=/,/,
p({/bf x}_{i}|C_{l})
/nonumber
/end{eqnarray}
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K Ny Ol+ |10+ — o |+ - < + —
5 63 |0 |37|22| 0| 78| 8 | 0| 11 60 42 2
10 98 | 0| 2|49 0| 51|99 |0 1 35 76 1
3(1) 20 (100 O | O )64 0| 36 (1000 | O 32 83 0
50 (100 O | O |87 0| 13 (1000 | O 24 93 16
100 | 87 (13| 0 [84]| 0| 16 |100[ 0| O 35 84 6
Structure: 2 BDeu BDeul MI ML
K Ny O+ =10+ — o |+ = O + —
; 41 | 0 |87 1 | 0 |193| 77 | O | 27 | 69 31 3
10 96 |0 | 5| 5|0|175| 94 | 0| 8 49 60 0
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50 [100| O | O 280|097 |99 |1 0 13 133 19
100 | 97T [ 3 | O [48| 0| 71 |100| O | O 17 114 2
Structure: 3 BDeu BDeul MI ML
K Ng O+ —-10C|+]| = + | = O + —
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10 O 0600|500 0 | 0|38 |NaN | NaN | NaN
10(5) | 20 54 10| 0| 0| 0|500] 27 | 0| 159| NaN | NaN | NaN
50 [100) O | OO |0 |500f 54 | 0| 61 |NaN | NaN | NaN
100 {100 O | O] O |O|500]| 57 |0 52 |NaN | NaN
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1-21: Qnline Large-margin Weight Learning for
First-order Logic-based Abduction

Naoya Inoue, Kazeto Yamamoto, Yotaro Watanabe, Naoaki Okazaki, and Kentaro Inui

Logic-based Abduction  '°"% UMY Eyicting approaches for

Abduction is inference to the best explanation tuning score function
Given: (O, B), where: Manual tuning
O: Observation: {get-gun(John), go-to-store(John)} Probabilistic logic-based learning
B: Background knowledge: (e.g. Markov Logic Networks
(Vx) hunt(x) — get-gun(x) [Richardson & Domingos 06])
(V x) go-shopping(x) — go-to-store(x)
(Vx) rob(x) = get-gun(x) Problem: inference is not scalable;

(V x) rob(x) — go-to-store(x)

Find: H, where:

H: The best (=highest-score) explanation of O w.r.t. B : : -
(HUB[EO, and HUB is consistent) = | Scalable tuning algorithm is needed

learning is even harder

H,: hunt(John) go-shopping(John) H,: hunt(John) rob(John)

/ \ \ Desiderata for algorithm
get-gun(John), go-to-store(John)  get-gun(John), go-to-store(John) Sca/ability:
H,: rob(John) best score(r) = 10.8 - computationally cheap
/ \ score(H,) = 13.5 Accurateness:
get-gun(John), go-to-store(John) score(H,) = 4.3 - discriminately powerful
Many applications: Usability:.

plan recognition, natural language processing, etc. - learn from partially observed dataset



Proposed method

Online large-margin training with latent variables

Training Examples (Observation + Explanation):
(0,=1{P, Q}, t,={S})
(0,=4X, Y, Z}, t,={R, T}

B={TAS—7Z
R—-X,

(0,=1{P, Z}, 1,=1S, Q}) e Linear Programming-based formulation)
Goal of weight learning: /
Feature-based linear scoring model: ————~__ gold standard literals (7,)
score(H; w) = w-®(H) A%core (observed variables)
w: weight vector (learned) / L o
®: feature vector score(H = / TAS . w)
Score of H that includes \Q ’
gold-standard literals X Y Zz ‘dontcareliterals
Large (latent variables)
margin ¥y
Score of H that does not YO score(H = RASFE w)
include gold-standard literals /\
Evaluation oz
The machine learning-based abductive reasoning helps to
reduce the loss in two applications :
03— Plan recognition 05— Coreference resolution _ ’( A
“Closed Test “Closed Test () H J— P/\T Q /\ S . )
025 “Open Test 8] ~ “Open Test Score( - & \ \ ) Ao
% 0.2 +— % 0.4 +—— —_— X Y Z
3 015 +—— — 3 03— —— () .
005 j:‘: o1 ﬂ Training: Crammer et al. [06]’s

Untuned Feature-based Feature-based+Abduction

Untuned: logical abduction
Tuned: abduction w/ trained weights

Tuned
Feature-based: pairwise clustering
+Abduction: clustering w/ abduction

Background knowledge:

Decoding: extend efficient abductive
reasoner (Inoue and Inui [12]'s Integer

online Passive Aggressive algorithm |-
modified for handling latent variables
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