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Robust Visual Tracking using Search Area Estimation and Multi—-channel

Local Edge Pattern

Eun-Joon Kim*

Abstract

Recently,

correlation filter based trackers have shown excellent tracking performance and

computational efficiency. In order to enhance tracking performance in the correlation filter based

tracker, search area which is image patch for finding target must include target. In this paper, two

methods to discriminatively represent target in the search area are proposed. Firstly, search area

location is estimated using pyramidal Lucas—-Kanade algorithm. By estimating search area location

before filtering, fast motion target can be included in the search area. Secondly, we investigate

multi-channel Local Edge Pattern(LEP) which is insensitive to illumination and noise variation.

Qualitative and quantitative experiments are performed with eight dataset, which includes ground

truth. In comparison with method without search area estimation, our approach retain tracking for the

fast motion target. Additionally, the proposed multi-channel LEP improves discriminative performance

compare to existing features.

» Keyword: Visual tracking, Correlation filter, Search area estimation, Local edge pattern
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Fig. 1. Overall process of proposed tracking algorithm

[Il. Multichannel Correlation Filter Tracking

2

lo
ox
=)
)
=
tlo
%0,
&
o
i
i<y

=
R
b
=
=
fitl

{

N T
1o
oQ
o
o,

do
R
]
[
ok
A

o
o2
—
[de]

o
=]
el
L)
iv)
ofN
g__.ﬂ

30
rlr
m
)
o
ox
R
)
i)
Ay 1o oy Mo

o,
oly
)
e
o
=)
e,
v
™
o=
o T
N
>
o
1,

ful
ofj

of
N
it
O:
r
2
2 o

o
&
oy
o
=
ox
Mo
e, T
A
(rt
QU
Ny
24
o
o
£
i)
u
ot
o
ofr
ol
2

e
T hu
= o

oy
o
@

,q 1@5
~dbolth n'® 3%
hE A7) 918 BARFE A (D) veF

=1

¥
it

=4

.

Dy
o)
i
oz

o
)
B

bR

d 2 d
N N Y DN b2
=1 =1

2D g= &
Aet ,
ek @el F%L
4 (e 4Y HaAF
o WMol F 4
oh

el , «

s, G G AARAFE Ut 4 @t 99 B4
AE fol ol =& A0 dEAYIRDY hE o4 F

Prediction

FAS G A2e 28 Aol U thEA AL

o Qelol=st Saslolel B, twA] Lalle] Al

92 £, e B go) Gelol=t 4 ()7 2ol ¥4 4]
S5 plo) el MR o|Folxlth, ¥, ¥4 4% Al
& EAA Qe =R A% -1 WAl Bejol vl A=
& EANAE EE 0 AEF sl Dt

Al=0-mAl_, +nGF, 1=1, -.d

d
B=(0-n)B_,+n)] F'F|.
E=1

SN AR oids= Al 4 L
Mo o't Bl FHGe] Ea0, ;AR Aol ol
=19 TGl 7HA7F AL, A ddudE 7} 4
$50) B4 AT 5T & Yt BAIGS it 4
2 34 A LA A dALEHE A Este PHe
4 @sh 2}
Al 7
v ZZI t—1“t (4)
B A

Zisk v A7 #40) 239 914 -
Zolighe Yepde. guE g7t m 7]
A7} AR dZ8 wHe) 9147} Ark

V. The Proposed Scheme

Aerals 24 dugEe] AL a8 13 P} 2 WAl

19}
Initialization), B9 dZ(Estimate search area),

Z718K
EAFE 9 1A 91X oZ(Extract feature & Prediction)
a3 AHEE gdlo]E(Model update)® T4t

By |
Level L, 4 /
Level L, —1/ 4 \ gi'?f_i =2glm-1 4 d@ln-1

- g“ —Zgl +,dl :
Level 0 / /
d=g°+/d° i

Pyramidal representation of 7 Pyramidal representation of J

Fig. 2. Pyramidal representation of Lucas—Kanade
algorithm



Journal of The Korea Society of Computer and Information

50

Pyramidal Lucas—Kanade Algorithm

Table 1.
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ig. 3. The result of 25 points optical flow using
Pyramidal Lucas—Kanade algorithm
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V. Experiments
1. Experimental setup

Table 2. Experimental Parameters

Parameter Value
Learning rate(\) 1e-2
Padding 1
Gaussian sigma 0.03125
Orientation 9
HOG Cell size 1
Block size 2
Table 3. Experimental dataset list
Dataset name Target size # of frame
Tower IR Black Bus1 58X 24 400
Tower IR Black Bus2 43X 30 550
Hill EO Cart 59X 57 1390
Tower IR Black Trucki 27 X15 290
Tower IR Black Truck2 22X15 200
Hill IR Cart 52X 57 800
Building EO Truck 67X 63 166
Building EO Car 12763 385
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