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(1) Extract Body Parts
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(2) Compute Body Part Signatures
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Part-aligned, res caled Gaussian Derivatives
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in part-aligned, res caled 14x24 window
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Learning and Detection

Learn array of sparse linear dassifiers (SVM, RVM)
for oriented body parts

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

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

Learn models Detect body parts
— ] of human body parts and their assemblies
and their assemblies
—_
| . . /
from annotated datas et in unknown images
—_
Approach ——

( )
15 detectors x 8 scales x 36 orientations = 4320 scans

15N candidates L, = (X,Y,05)kn

(3) Learn Linear Classifiers

Dk(S) = bk =+ Wk -5 with Wk = Zj'WJijkS]
Support Vector Machine (S VM): maximum margin

Minimize || Wy, ||
subject to C]k(wy‘k . SJ + b) >1

R elevance Vector Machine (RVM): maximum likelihood
Minimize
I Wi ll =3 ¢jrlog o(Sy, Wi)+(1—¢je) 10g(1—0(5;. W)
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assuming logstic model o(S, W) =

(5) Parse body part candidates

Given N canddates L, with detection scores Dy (L) for each body part Py
Viterbi s earch for most likely assembly under geometric body joint models qj(Li,LJ-)
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By(Ljm) = (n=1..N} —Dp(Lin)Fdiej (L Ljm)+ =pa(c) Be(Ly ) -

arg min . _ >
{n=1.N} ~D(Ln)Fiy (Lins Ljm)+ pa(

T op-Down:
Read best location
for chosen parent

k’ = Lk:(Lp(z(k))

Bottom-Up:
Choose bestlocations L",  for all parent
candidates L, with combined scores By

L;;(ij) = ) Be(Lgy)
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Body Part Detection

True positive rates
for T otal Recall’ of training set
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E xperimental R esults
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3x100 images (64x128)

3 annotatedsets A, B, C from MIT pedestrian database

3x1500 positive examples (14x24)
3x500 negative examples (14x24)

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

SVM,RVM from training set A
SVM,RVM from training set AUB

People Detection and P ose E stimation




