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Abstract

In this paper, we propose a new class of color histogram model suitable for object tracking. In addition to the pixel
count, each bin of the proposed model also contains the spatial mean and the average value of the pixels located at a
certain distance from the mean location of the bin. Using the proposed color histogram model, we derive a mean shift
procedure using the modified Bhattacharyya distance. Unlike most mean shift based methods, our algorithm performs well
even when the object being tracked shares similar colors with the background. Experimental results demonstrate improved
tracking performance over existing methods.
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An example of the proposed target modeling,
(@), (b), (o) are representation of an input image,
(d is an RGB color histogram, and (e) is
additional information for the proposed modeling.
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input image, (d) is an RGB color histogram, and
(e) is additional information for the modeling.

Wk FEetel 9ol Y, R, G Eds 2 4
Jdol hate] A YA HAL Hoz ehhy

A 9IXE 8 A For ARtk 17 1 (o)

YA EA T4 999 A ARE A
| A 914 WE e $R g9 mddgd AL
HE R 4 mdoxe] it 9% e} wid)
ztom 7 2 (e)ollAe #Zo] TH o
| SLSHA AFEEE RS BT S8 Rl
[Bil=g
25 B $H 99 ndgo] oF HoZrh
(v N+ 1A 42 QoA 24 &} 14
Fuol ¥4 EA9 e ANE 2te w7 99
2 ¥AEta, AA Aoz NWA ZF 9l
24 =4 99S JERRGITE o] HA A
A Ze oM Al FE ggo] H o] g9



20128 18 MAsete] ==X M 49 A SPEH A1 = 5

o
it
o
fetl
=
__>|4_‘1
3!
e,
K
o
>
>
ki
il
=
=
P,L

[ =

Kl
o 12 L g
fu fo
u
[N}
<
Qo 2
Ny >
__>il“

do o
N

RN o
2,
12

ro

o,
>
N ol
o
Lo
UE m_{n
S
O™
rlr
S
2 12
> 1o
1 oy
flo o
2
and ﬂJ[O

e
>
ok
T

o i rlo [ X o
of
of
18
o o Ao

Ml o
F
<
frtl
4z
)
=51
a2
i
24
3l
i)
olt,
=
S
iR
o

tlo © 4 K
=
o
|

2 =
&
o
il
inj
ro
g
iE
=
X
o
=
Ho
>

= o
ox 2
ne
N
Ho
o
~ @
o2
12
=2
=
o
.
2

>
>
)
ol
o
>,
=2 £ o
Moo
o
Do
Q
S5
S
o,
mL N
My X
>

S

e

e Ty
o
4o
it
ol
=)
W
o
Do
2

TR

d
b
ot
o2y
of o
12
o2
12
3l
i)
o,
o
N
 olr
ol
ol
Au)
[
o
)

SR e e

& 8z L
:§;<
o
iﬁ@
TE,
L
;;OE‘,UE
g A
= 2
N
Lo
Lo
S

flo
ox
)
Ho
X
=
o
|
&
i/

"
o HolA moli wjsh ol

Zte Y

=2
N
N

= AN a2

ox

lo
Ho
1z o

o s
el )
) g‘ m
m P
& <
|
= =
e =
5 5
il vy
i -
ot B
}'U:' _1)4
o =
[e]
_]R :’ m{u
- N
ri =
o 32
oX, = o
N
@ =
Sy
XAy o B 1o ox

o
e K
A

M1 ooxl o
rlo

N

e o
R

o

B~

lo,

>,

)
d jo =i do
i

to X Moy

MEoomd

>
(o]
ok
rr

o X
T
o,
N
i
tjo
o,
|, o
&
ol
[
il
I
o
()
o
o

AME (similarity) & Al4tsE7
2ol FpERZ2 Fbele WAL o] &3y

oe 4 A3 g,

Bhattacharyya 4
T o2 LE

(11
AN @, (y)= F Al FAbeel whel 24 s = 7t
21 (12)s 2.

. |¢b(y)_¢b,| }
Ve '

(12)

2ol o] ¢l A Zk(threshold) &2 AM&-5 &= Ak

®)

JE 9] Aol 4 (13)o24E 78 F

o
fiul
—n
=
o
=

diff(y,z,u,v) = %(IR(er w,z+v)— R(y,z)|

+ |Gy+u,z+v)— Gly,z)

+ |B(y+w,z+v)— Bly,z)l) (13)

of o] 27w fow FHHA

CHA 2X 9 X Z=A(Localization)

HH O 2= mean shift 7] 4t

a7 A aey A% Fu o
oo $|2Eag ma] GARE AYEATE 942
B Pl 4 (1)) §2ETH fAlEd] @4l 9
Ao M o] S| 2ETR n(yy) ol e Taylor Algj= A
g aha vhes ol AE 2AlE By

p(y) = p(ye) + A, (y5y0), (14)
714 A, (ysye) & Thedh 2

A, (igo) = [n(y) — (o)) ™22 () (15)

oy )~ o)

wbg}- nb(y)'% % Ao 21%6‘]—3_7 yoﬂ };H—SH U]T’li_—a—]_

q
W thg} ol A

A B 7
aayn _ ;—y[%b;%(yo) %
: cZu [N
- EVDIU“ H M H 2><yw z) (6
2 (16)elM 9] o= A A7) 2k,
9ol AeE FdstaL Z—y:og— yol i3 A2
¥ - dl;;x) =g(x) & A% tF&o 48 A



6 g9 gt 2H FHOIM MY HXE nHE BY ZE2E At 9

2
e,

jzvi (‘ Yo~ Z;
Y
A h

- ul Yo~
2 h

)

Epanechnikov kernel profiles A3l 7d9] v
e Aol nE At Aelshd vt

Ny,
Egixi

Y= iz]\}] —. (19)
g;
=1
2l (19)0l] 98 mean shift HHES F3atd 47}
nddy g u Ad 3T Ao ik A 9
of A fratel el 7hg A7t A AHEATY %
2 JAZ o) A F4 A7t ZAE 4 (19)
9] mean shift WHS $8 271 W5 grix] wa
A Gt
Iv. && 21
Ho=fo A Alctels mdws o] &3k 3 71He]
S AEE7] Yt B4 A w A ol v
Aol EAskE GdEol %

Szl HAES E3elE Ak tiete] KBT 2
22 (3 spatiogram 71wk A 79 (wkzk A A)E
13 S A8 A9 (HZAZANE F

>
i
N
and

ooEZi
fm 2

o
it
B
>,
rot
.,
o
EL- (|
o2
o
it
IR
2
o
o
|
3

ox
K

ul

it

1=

0

lo

o fr to

Q2 m
>

=

X

ofl

[e2x#)

18

=2,

o

rw l‘lo
L
o
lo
=
r
oy
IR N

o
rlo
o 1
&
o,
e
=
Ak
EE
)
o =
2 g
Ty
fr o f

N
~
o Lo
N
ol\
i',

5
<
9,
=
N
=~
o
)
=N
o
S
[-'0
£
=2
N
-~
3

e

s

=2

=T Ol

S/

k1

A

o[

rlo
w2

o2
o 2

o
o © [ of

=)
o,
o2
12
=
k1
N
N
of\
~
[N
2
_O|L
2 m.ln
__)‘4_1‘1

o
=

} spatiogramS ©

oo of
12
=
lo
-
2
o
Lo
2
_O‘L
>

o
)
b
o

fo 18 v
=
ERRY
on ©f
of rlo

N 1R o
o,

ax

A (o

U g
H
o
=R
)
el
fx
e}
rlr

E )
i
>
)
2
ol
=

L
Q2
18

il
o
B
2
(o
i)
Jus)
-
p
2

lo
>
et
i)
=)
rir
N
Y
lo
N
i)
|
A=)
rir
S
)
e

o
=i

o2

o

o2

14
_—
1o

-

e

o

—n

[

)

™

fui

o

o rlr
=z

o2
B
-y
I
o
rir

o
1=
il
o,

i\
2

f g
i)

2
ol

= e e 12 rr

o
2

2
o
)

o
N
)
N
X
(o
)
=
N
N
ofy

N
py

N

I
L
o o MO %
and ]
= o
B o2 2 A o oot 2 0 2

BN
(N
it

MooN o
ol
o
rlr "
2

W TN
flo o

(12911 €] ~, = 200|th 7 gro] F4=2 A4 AR
< u " Aoz} AAER 2 2xvi A%
=g $1A A 3,(y) o) AEAel Fadh 4
,(y) e Aolo] W 7HEAS dupy 2A & A9A
AT F 40 29 255 oyy) o) ol Ax

oy ox oge N

a2l 3. 7|Ee «uelEEn Metsks &
o= =M EXd SES HMe
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