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Abstract Recently, gesture recognition methods based
on dynamic time warping (DTW) have been actively
investigated as more mobile devices have equipped the
accelerometer. DTW has no additional training step since
it uses given samples as the matching templates.
However, it is difficult to apply the DTW on mobile
environments because of its computational complexity of
matching step where the input pattern has to be com-
pared with every templates. In order to address the pro-
blem, this paper proposes a gesture recognition method
based on DTW that uses localized subset of templates.
Here, the k-means clustering algorithm is used to divide
each class into subclasses in which the most centered
sample in each subclass is employed as the localized
template. It increases the recognition speed by reducing
the number of matches while it minimizes the errors by
preserving the diversities of the training patterns.
Experimental results showed that the proposed method
was about five times faster than the DTW with all
training samples, and more stable than the randomly
selected templates.

Key words @ k-Means Clustering, Localized Template,
Gesture Recognition, Dynamic Time
Warping

1.MB

#HZ Micro-Electro-Mechanical Systems (MEMS)
A gele A7t 7kEE AME AT 2o B35t
A Bolux th o) muld Z¢) tieE PDAY
B E Hu len, ol g& Wi vlolazsz
Ejite] Windows Mobile™3} of £2)%€}jite] iPhone B
Fol & 98¢ s}ﬁt} 71&2] Buly EoME dE]n)
do] A F EL ojZHA N AR Fol AHEALY
A0 wE 39 9 AR Xdske 5 59 W
& AAE 8 e AME 71 wol ARgF 3}
Ak G5 Zutd EAME FAN Tolu, WA, 3
5 AYY FP2 7EE AATE AMEHET gleny, Wi
o} 2L AYZIAME AMEAE AlaA Y A D
AL Auet E7HE SulAN T ek

A F43E JMEE AA7NE Ul A4t W
Age AA, 7igxe] HF Z7), &R UE 9
F, 7k Blolm Boll did 73F spit A2dE AMgs)
2 ek ady ol E WAL kg 3e AAde
g o] AV Uk J1E el FAE FHI] 9

¢l



3 Ohkgl Hho] ARET Qe 2 £ 3 AL B
2 A1+ A (Dynamic time warping, DTW) 1417
Ay 71=Ho] e d¥m vlwse wWyeltk DTW
Q47 e NAY HEZ5le] oig Ags vwsHd
dE vlolele] Zeolr} n, iMA ¥ Zolrt mi, ¥

o, A EZ=st O(nziiv )2 e w g

2 AFE 9395 7 Zukd Ul 38317 $8iA
HAge JEEZHo g A2 g A
dHIEF st Wyel Fasith ol EAE 3
A3}zl A8 k-Hd F12E#(k-means Clustering)
due]Zg AHgs] DTWS] vz sjde] 5 fxzo
2 295 WYE Aok T3, FHAEHY 43
Z£8 H83 A9 H88A e Ao AT AolE

AP& T AFT

HoAr o

2. g

2.1 HIAK Q14|

HZ olFA= A=A Aol dFE 2Y ml2
= Zd(Hidden Markov models, HMMs), A€
7171 (Support vector machine, SVM), &2 H|o]x|¢t
Y| E 9] Z(Dynamic Bayesian network, DBN), X13%

AW, F498 24, 39Es 59 22 o
o] g gl EF 4 AulgN GG e} A&
= MM, HX23Y Fo] o8] ARgxle] A #Ho)
I, TR AEA AEEoAE BFHoE Ay} A3
53 gty o]FoA LB. Ozer $& P4 FRE Y
ol HMMs2.2 Q148h= We AU 1], R. Solera-
Urenase SVMell HMMsg AdE A&l olo]E
228 7N =23 AA7E AAHATH2] ] Retts} J.
DiasE gAoz ¢9 ute Q4 3¢ DBNsoz ®
ds 3] 2 J. Liu $o| A uWavers AL
Zle] & A2 7AEE ;e DTWE 272
A AREITHAL A2 AL QAo s drHT
e DTWIA7IE A2 &4 dolgo] a3 gx
BFoE AMEALY] SAd W A2A A H o)A
AE L AR HE e

2.2 85 AlZt &

DTWE 1970dt] S4 Q2] EoklA 2 49 [
Hoz e sus AA37] 8 AL AoHEL ofF
HMMsol 4149 F8 7iz9 AEE WFdeon)
olF] DTW= & &2k ME2x 53 73 94
7] Aol Jhedivhe HellA 3] ZAHE AARa Y
o} 19909 BRE JEE AN 2 2HlY 3R B
F3 A% i 7l DTWE Al2A 2 Br) 4
Horell A oAl 2yts] dxHEer, 2000 sl e o

483

vy

e ol g Bupd A2

TN

I

AN

l (a) (b)

29 1 (a) Sakoe-Chiba Band®] AgA<fx (b) DTW
9] =t s

Function DTW(Data[] row, Data[] col) : Distance
Distance D[row.length+1, col.length+1};

Begin
Foreach ( Distance d in D )
d := max;
D[0,0] = 0;

For r := 1 to row.Length
For ¢ := 1 to col.Length
Distance cost = d(row[r], collc] );
DIr, c] := cost + min( DJr-1, 1],
D[r, c1],
Dir-1, c] )
Return D[row.Length, col.Length]
End
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