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Pedestrian Detection using HOG Feature and Multi—Frame Operation
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Abstract - A large number of vision applications rely on matching keypoints across images. Pedestrian detection is
under constant pressure to increase both its quality and speed. Such progress allows for new application. A higher speed
enables its inclusion into large systems with extensive subsequent processing, and its deployment in computationally
constrained scenarios. In this paper, we focus on improving the speed of pedestrian detection using HOG(histogram of
oriented gradient) and multi frame operation which is robust to illumination changes in cluttering images. The result of
our simulation indicates that the detection rate and speed of the proposed method is much faster than that of
conventional HOG and differential images.
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2.2.3 Optical Flow
AL A7} Al 2glo] o]abA o)A vk 7} (intensity) ol

3 A #3Hquantization)E S AEE7] wlEel A9 A

5 (optical flow)ak
of o3 Az W

T
oft
2
o
il
do
>
%

e T
r
!

(velocity field)e]l&} & 4= At} &
BEE A EE Ao 229 &
It (view field)ll A 2+ Ho] &= o
o FFRAME S 7 7FEA

i (g oo} 2
o4 o
29

of b
e R )
50, 1o 1 ox ok

ox
ol
ol

oZ it rlo rlf Bt qr T

o Moo 2

ofr
g -

N

ogt
tlo

Ay
=
=
=1

S
i
__)&‘
=]
=
Lo,
ofd
ol
bt
N
rlo
>,
=
Lo,
E
ot
=2
ac)
o
a4

)
e,

R
it
o K
>0
of o
o =
(o
fu

=2

o

N J}N
ol

o

)
&2

N
X
ol

N
ok,
rr
Ou:
%
p

i)
ol
&l
o

2
o,
ol
rlr
2
-
2
rir
P
N
w
&
o
°
lo
o
ox

o
-

fr o

. o
o, W,

T
@)
D
N
=
(m
o
N to
N
o]
(& @
e
o 2
Y[, w
' I
K
N
o
- o
o 0
e
2
_C?L
—- i ﬂ?—“‘
o

=
=

e

o3

go |o tlo L
A

o 1

H

o

Nl
1o

oY,
it
M
ol
ol
o]
o K
o,
bt
X
o,
oX,
i
o 1N
J

e e

oz oo
ol
o
&

o oX
ol
ol

2o o o

il
u
B
N

&
)
(&l
o)
koA
2
R
my,
ﬁ
s rir
O%
B
fo
il
I

o
o

AEsNA iE Wol
o tAdstel A elnAE A
A AAGE wjAE o
oy z7] AAdE a7 oln
W Azre] wsbel wel @A)
Aol 2 =Yg dato] ol =7}

o
"
Y
j
~
=

ox L
_C?L
32
£ o5
" rr
il
Mo
=2
R\
rr
o,

WAE o] g

o
B
=2

2
oo
o

_C‘>L
f
o2
N

HE

T2
N
4
o
1@ a
>

2
fz
o2 d
>

o XN

i)
o
o

ér&‘
w fo i

T
@)
o)
an
0
-]
o
o
[
)
o
e
P
1o
=)
oo
Ool

g 2 AL EX

Trans. KIEE. Vol. 64P, No. 3, SEP, 2015

ki

o A&k Adste WHoR wiF ol AE s
2]
=

‘ Frame(t-i) ‘ ‘ Frame(t) ‘ | Frame(t-+i) ‘
J

Pedestrian NonPedestrian
Block Block

%

| Create Background |

l

| Differential Image |

l

| Image Reconstruction |

l

‘ Target Detection with HOG ‘

a3 1 mMetste 2#A BHX| HAL

Fig. 1 Proposed method of pedestrian detection

3.1 HOG 7|4t & X} EtX|

AL =+ 1y)—lz—1y) AL =Iay+1)— Hz,y—1)

Qg Andeln atAEe] Wy 274n
£ olgdlel 88 F4 A dte] Alcel) hERL,
of A Vel ARE o gste] Wyl Wae] YF FiED
We Agar oz G4H PFYRE 03605 0-
JI80% lEoR AANA tehglen, b 20%4 97)9
ol o@ sarade Adat A4%8 A7)
HE saEade A vz e TR e A

Qe gl 64x1287 A9l B 50% LW AL A G otol

195



HM7|&s=2X 64PA 33 20154 9¥

FRoR 7, FHoR 159 EFo] AAdHAXH HA 105
Nl BEEo tig AFitsrt o] FoA L AGatst B L2
norme ©]§3tHTh B =iEdAe sty Aol 7HA = bin
9] = 9/olr] wiEe] 3780 AUl EAWEHE 4L F
ALt olgA FgdE EAHEHE AP SVMS o] &3t H
Pz G HEsATh B =EoAE 13 A o
¥AHo 2 AFE¥ = INRIA Person Datasets ©] 8319 o
¥ 12 INRIA Person Datasetell gt A o]c},

I 1 INRIA Person Dataset
Table 1 INRIA Person Dataset

Data Name INRIA Person Dataset
Site http://pascal.inrialpes.fr/data/human/
) person image 2,416
Train Data -
non-person image 1,218
person image 1,132
Test Data -
non-person image 453

32 HOG S ct=Zagds ol 33 ujd 4o

of,
0%
lo,
o
s

i
offl
1o,
i
o

oo %
il
A Jo
i
it

[kl

o,
& ojy
o
ofi
K
@
Q
2

o
o
o

o

#+3k (clutter)

Mo
o
-

A% GANI AP W2 Aol

fo o

>
o
ol
o
e
oL
o » i T £

(& & mo O rfr kAL o

o o
£ N
> 4w

ai]'(t):fl‘j(t) _fl‘j(t_i)’ bz‘j :f“(t""l)_f“(t) (4)

zy gl Aie g wAuAE ARAY FEE FAS
Aol EA7F fl= A4S A ZHde Ao AR W

sttt

=w

B2 gAol 33 o4 U A W@ HOG 547 OF
o oH

%

196

16x16

ob
N
f
ol
92
=
o glo
RS
o
Loe
dg fo
=
N

e S
o
o)
o o

A 3R

while( CheckObjectBlock )
{
if( CheckObjectBlock !'= PedestrianBlock_PreviousFrame)
Replace Backgound_Block Frame(t+i) to BackgroundImage;
else
CheckObjectBolck = CheckPedestrianBlock(Frame(t+i));
if( AllBlockOK ) break;
}
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Fig. 2 Background Image extraction using HOG feature
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Fig. 5 Result of pedestrian detection
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