
L earning to Parse Pictures of People
R emi R onfard      Cordelia S chmid William T riggs

INR IA Rhone-Alpes

Learning and DetectionHEAD(2)

TORSO(3)

UPPERARM(4)

FOREARM(5)

HAND(6)

UPPERARM(7)

FOREARM(8)

HAND(9)

THIGH(10)

CALF(11)

FOOT(12)

THIGH(13)

CALF(14)

FOOT(15)

ooneck
ooshoulder

ooelbow

oowrist

ooshoulder

ooelbow

oowrist

o
ohip

ooknee

ooankle

o
o

hip

ooknee

ooankle

human

face

torso

lupperarm

lforearm

lhand

rupperarm

rforearm

rhand

lthigh

lcalf

lfoot

rthigh

rcalf

rfoot

1

2

3
4

5

6

7

8

910

11

12

13

14

15

E=116.3

1

2

3

4

5

6

7 8

9

10

11

12

13

14

15

E=122.4

1

2
3
4

5

6

7 8

9
10

11

12

13

14

15

E=123.7

1

2

3

4

5

6

7 8

9

10

11

12

13

14

15

E=70.3

1

2

34

5
6

7

8

9

10

11

12

13

14

15

E=74.8

1

2

3
4

5
6

7

8

9

10

11

12

13

14

15

E=75.9

1

2

34

5
6

7

8

9

10

11

12

13

14

15

E=116.8

1

2

3

4

5

6

7

8

9
10

11

12

13

14

15

E=123.0

1

2

3
4

5

6

7

8

9
10

11

12

13

14

15

E=123.4

1

2

34

5

6

7

8

9

10

11

12

13

14

15

Body Part Detection

(2) Compute Body Part S ignatures
(5) Parse body part candidates

(1) E xtract Body Parts

S upport Vector Machine (S VM): maximum margin

(3) Learn L inear Class ifiers

(4) Detect Body Parts  over
Multiple S cales  and Orientations
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RVM

Bottom-Up:
Choose best locations L*

k for all parent
candidates Ljm with combined scores  Bk

T op-Down:
Read best location
for chosen parent

Body Part Pj=pa(k)

Body Part Pk

Part-aligned, rescaled Gauss ian Derivatives

Gx Gy
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Relevance Vector Machine (RVM): maximum likelihood

Given N candidates Lkn with detection scores  Dk(Lkn) for each body part Pk

Viterbi search for most likely assembly under geometric body joint models  dij(Li,L j) 

assuming logis tic model
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15 detectors  x 8 scales  x 36 orientations  = 4320 scans

 15N candidates Lkn = (x,y,q,s)kn
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T rue pos itive rates
for ‘T otal Recall’ of training set

E xperimental Results

3 annotated s ets  A, B , C from MIT  pedestrian database

3x100 images (64x128)
3x1500 pos itive examples (14x24)
3x500 negative examples (14x24)

Learned 4 models  from datasets  A and B, tested on C

S VM,RVM from training set A
S VM,RVM from training set AUB

Learn models
 of human body parts
and their assemblies

from annotated dataset

Detect body parts
and their assemblies

in unknown images

Approach

Learn array of sparse linear class ifiers  (S VM, RVM)
for oriented body parts

Build Pictorial S tructures  [Felzenszwalb & Huttenlocher]
of people as  assemblies  of detected body parts

S  = [G,Gx,Gy,Gxx, Gxy, Gyy]

in part-aligned, rescaled 14x24 window
(2016-dimens ional)

People Detection and Pose E s timation


