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Abstract

In this paper, a method for the recognition of dynamic hand gestures in various backgrounds using Dynamic Space

Time Warping(DSTW) algorithm is proposed. The existing method using DSTW algorithm compares multiple candidate
hand regions detected from every frame of the query sequence with the model sequences in terms of the time. However
the existing method can not exactly recognize the models because a false path can be generated from the candidates
including not-hand regions such as background, elbow, and so on. In order to solve this problem, in this paper, we use
the invariant moments extracted from the candidate regions of hand and compare the similarity of invariant moments
among candidate regions. The similarity is utilized as a weight and the corresponding value is applied to the matching
cost between the model sequence and the query sequence. Experimental results have shown that the proposed method can
recognize the dynamic hand gestures in the various backgrounds. Moreover, the recognition rate has been improved by

13%, compared with the existing method.

Keywords : Hand Gesture Recognition, Invariant Moment, DSTW Algorithm

I.M E

o) 712

T Y

RGN Folp A} 2 Ao

TEAE Y, T BAYY-RAAR, dFdega HFY
F et
(Dept. of Computer Science and Engineering,
Hanyang University)

¥ o] EEL 20099 AR(LSHErE&R)9 Yoz
FrdFATe] NYE Pl #8E d+4
(2009-0077434) )

HAFdA 20003124164, £AE8Y: 2010914911

(92)

o B gk ol BA, A2aAY e ] Aoy su-E
o] &3to] Athuts} YAAES sk ¥y ME 79
e H 0|27 T8 7%, FAZE EAG weby A
3 AFY e 2o} a3Aed 43F8-E 7] YA
B F AN Y datg & oldE & e HHstn
A2 A o] 27t gAY,

AxH 71 AHga QEsolaE ALERY XY
S 534 B #HeEln a2y HEAEE AT
o gdxee Aaagd ol AAA 7w
AHEAL dg ol OE AT OIS, F7, AF

T



93

20104 18 MBS =2X M 47 CIE A1 2

ojv} st 2y @A

=3

W

J

53 7%

Fnads ST V)
EEEEERE LY

Ad DSTWE 143519

-

BANEBE

o,
Ao} ZHaz

1

ko)
p8d

ta ALRA;
(Tracking),

q 7]¥F AHS-
(Pose Estimation), 28] <14 (Recognition)

A

re)

al

N
, T8

B
2

o gtk mehA

[e]

LN

)

391 gl o

F A

k)

1
A=A 719k ARg2E

] &

1

k9
B AzAdE Q4

pad

0

R

d}
=
=]

b
1] o meb 35 71

o=

qEt 24 A1) ALA Q4
[

§ A7 &

[

s 214

Apgafor

)

AL T WAl 9

=
=
[

A

=

189 o] A= %7]3HInitialization)

RS

1

B B4
52g A4Y

o]

y.akel
td oz AZEH H|A 7)|&E ol

fud

Z

(Computer Vision) 71&& o] &

1E]Hloj 2o of

R

H
AA7 &4

Xz

Eat
T

o]

'3
o]
R

A

S

4
L

geleiet Kol

i

Framework of the proposed method.

Ao M Ao Al

1.
&

Fig.

K

[o]
il

d

*

o FHE thgdt 2k DRAAE

o AA A2 T, &

il

A
—_—

of

ok

n

To
A

e
of

oy,

3
Aol

A7 BFE AN

7o
=K

.

EECKRE

G

B 3 ~E1W(Skin and non-

skin RGB color histogram)®& AH

T

=oAE

=

\_‘l‘" o)

i

o

A

vt 9%

i3

)0

l

2

(1

o]

Ly

b ARt

I3

Plrgblskin)
Plrgblskin)+ Plrgbl ~ skin)

(Bayes rule)= ©]&

A

2

o A)NA AARBE Plskin) 3 P(~ skin)

P skinlrgb)

o] Hjo]= Tt

o]

=

=

HAoltt.

o 244 539,

R

L

3

=
=

3

e

L
=
39

o
A
B

3
ke
T

2 AXHColor)# &ZHMotion) A1
5
A9

4 A% 33
g3t K7hel &

0
X

<

-

<0
80

®

= %

5

/1\_]:

Bzt vgs A

=

A o) of

3ol 3

A+

0
=]

(93)



34 TS 20| ZUHT DSTW 7ite B £8H o4 YS9

FaE ATt 2 A L A ()9 2ol EA 2. 58 F8
AU ol Zeg e HA Fr g Aolg o B E=RA&E & 3R 999 4oz A
/3. (Position) 9} & E(Velocity)& AH&-3h, 29 444 j
ALy (ay)= (L)~ Iy (2.0) ) HA) gl kA & T 499 54 ¥H @,
E AQ 2k
ol Lz,y) < j& 2424 F%4 W o,y FES A
W) gt TAQ Waelnh Qe = @Yyt V) ®
(z,)E & F8 999 34 K011, (uw)E +
Lh & 32 89 48 29 Rk “i—?-ma AHgate] ARG SEolth F4 HAA
Iy 28 & $H 99 HE ARE B2 A L& By oM YA 228 5 Jde 54 #
g HEe (8 98 AR AHEEe A4 AR oz & 3y 4989 FA AAe &5Fe AA A
4 g5 2¥ 94 0% A 9 ©F 3o D% Ag dusitt $xE YA BWY B oz &
©F 3% 2% 94 % 2t 2 ¥ 23 93 @ Fw oo £ Wy A7|E 9vd
of tE & 7] EZE0<40& AMEste] 34
(Convolutlon)a F3 34 AL 28 T 3. QAT H|I
17) 918 A% §dH(ntegral Image)®'S AHgETE 3
ﬁ AiE FAT Foll ()9 2ol G Wl 74 ot 28 QUHE
g 22X Po| 7ME 2 EF 9 A& 1)) 3y 9A9S9 SAEE Iy HANE FH
g 2ol 429 £% 992 AP oA HE4 & ol Y B ANE Yojof FT} H =FME
E B3 g 2& ez AR 88 £E ol TR QdE Alole] SAIEE vl 98] olE, 3
g E S K & FR 498 Aedn (e 8 A 37 W] Addm TR 999 2 L% A4 R
& 52 9

) (o)

o HE (K=8 (a U8 I, b TN &8 2% 24 | (© ﬂ
P - B ) (e) mRM B3E BE 0| 71 2 BF 99, ) 28 &%
BE B3 3ol F @Az 2 88 99, (h) HEE & FE ¥4
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Table 1. Average and variance of invariant moments in candidate regions.
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Table 2. Weights of invariant moments.
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