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Highest peak







Assumptions:

+ Exactly same shape (no occlusion, no illumination change)
+ Exactly same size

+ Exactly same orientation

+ Exactly same viewpoint



Different illumination

Occlussion Various poses



PIXEL INTENSITY CORRELATION
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PIXEL INTENSITY CORRELATION
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RECALL: ILLUMINATION INVARIANT GRADIENT
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GRADIENT DISTRIBUTION (HISTOGRAM OF GRAD. DIRECTION)

2000

3000

1800

2500
1600

1400

2000 -
1200

1000 1500

800
1000
600
400
500

200

Gradient direction Gradient direction



GRADIENT DISTRIBUTION (HISTOGRAM OF GRAD. DIRECTION)
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AVI
with mag thr.
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LOCAL GRADIENTS
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HISTOGRAM OF ORIENTED GRADIENTS (HOG)



HISTOGRAM OF ORIENTED GRADIENTS (HOG)




ORIENTATION BINNING




ORIENTATION BINNING
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ORIENTATION BINNING

Ignore this she/tded area
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HISTOGRAM OF ORIENTED GRADIENTS (HOG)
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RECALL: SCALE
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BLock NORMALIZATION
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BLock NORMALIZATION
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BLock NORMALIZATION
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BLock NORMALIZATION
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VECTORIZATION
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Feature descriptor of image |



FACE DETECTION
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FACE DETECTION
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FACE DETECTION
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FACE DETECTION
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NON-MAXIMUM SUPPRESSION

1. Find the BB of maximum score from BB set

2. Suppress/delete all BBs in BB set that have loU
greater than 0.5

3. Break if no element in BB set

4, Goto




NON-MAXIMUM SUPPRESSION

Ol O

1. Find the BB of maximum score from BB set

2. Suppress/delete all BBs in BB set that have loU
greater than 0.5

3. Break if no element in BB set

4. Goto1




OBJECT RECOGNITION WITH HOG

Positive D.

Negative D.| /e

Max margin SVM classifier

X-W+b>0  PositiveD.
X-W+b<0  NegativeD.



OBJECT RECOGNITION WITH HOG




OBJECT RECOGNITION WITH HOG

SN

bt
\
he
=
T
N e\, ¢

¥




]

b
. Lo
Sy
# 1 =
2 il
e BN N o S 4 S Sty
TR e » B o
\\s‘;:. ﬂ\:\:\)\\\‘-I 1
N e - L
By8s
Z
y

OBJECT RECOGNITION WITH HOG




OBJECT RECOGNITION WITH HOG







HOG EXTENSION: DEFORMABLE PART MobeL (DPM)

Root filter



HOG EXTENSION: DEFORMABLE PART MobeL (DPM)
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Root filter ~ Part desc.  Deformation



response of root filter

color encoding of filter
response values

low value high value

combined score of
root locations



AuToNomous DRIVING

Vehicle and pedestrian detection (HOG+SVM)
https://www.youtube.com/watch?v=itmV7druy9Y

https://www.youtube.com/watch?v=NpjixVTNmyw

https://www.youtube.com/watch?v=XRYFqd8yagXI
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