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ABSTRACT

As smart devices get popular, research on gesture recognition using their embedded-accelerometer draw attention. As Dynamic
Time Warping(DTW), recently, has been used to perform gesture recognition on data sequence from accelerometer, in this paper we
propose Feature-Strengthened Gesture Recognition(FsGr) Model which can improve the recognition success rate when DTW is used.

FsGr model defines feature-strengthened parts of data sequences to similar gestures which might produce unsuccessful recognition,
and performs additional DTW on them to improve the recognition rate. In training phase, FsGr model identifies sets of similar
gestures, and analyze features of gestures per each set. During recognition phase, it makes additional recognition attempt based on the
result of feature analysis to improve the recognition success rate, when the result of first recognition attempt belongs to a set of
similar gestures. We present the performance result of FsGr model, by experimenting the recognition of lower case alphabets.

Keywords : Gesture Recognition, Dynamic Time Warping(DTW), Machine Learning
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foreach ( List<S_Val> x in T ) {
double dtw_temp = DTW(t, x)/d;
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for (int j = 0;j < d; j++) {
it (DTW(conv_t[j], conv_x[j])/d)*beta >= dtw_temp)
setOne(tempBits, j);
}
PartBits = Or(PartBits, tempBits);
}

return PartBits;
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Table 1. FsGr sub model for recognition of lower case alphabet
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Table 2. Recognition result for trainer's gestures

Table 3. Recognition result for non-trainer’s gestures

A. Result of 1st DTW experiment A. Result of 1st DTW experiment
e | 55 | aarame | B Z(i%) g;ij 2 | 92 | ag zame |0 iji%) gfﬂz‘;%
a 10 a/10 10 a 1| a/10, ¢/1 10 (1)
b 10 b/10 10 b 7 | b3, k3, v 3 (4)
c 11 c/10, e/1 10 (1) 0 c 8 c/4, e/4 4 (4) 0
d 10 d/10 10 d n | de kA1, V1,3 6 (5)
e 9 e/9 9 e 1| e, e/ 6 (5)
f 9 /9 9 f 10 | #10 10
g 10 g/10 10 g 10 | g/10 10
h 8 h/8 8 h 1 | 1
i 1 /10, v/1 10 (1) 0 i 10 | /10 10 0
j 10 i/10 10 j 8 | i 8
k 10 k/10 10 k 4 | kA4 4
1 10 1/10 10 1 5 |15 5
m 10 m/10 10 m 1| m/10, x1 10 (1)
n 12 n/10, h/2 10 (2) 0 n 19 n/10, h/9 10 (9) 0]
0 10 0/10 10 o 10 | /10 10
p 10 p/10 10 p 21 | p/10, b/7, k/2, /2 10 (11)
q 10 /10 10 q 10 | q/10 10
r 11 r/10, /1 10 (1) 0 r 10| /8 /2 8 (2) 0
s 10 s/10 10 s 10| /10 10
t 10 /10 10 t T 7
" 10 w10 10 u 14 | u/10, 1/4 10 4)
v 9 v/9 9 0 v 9 | VA 9 0
W 10 w/10 10 w 17 w/10, d/4, x/2, y1 10 (7
x 10 x/10 10 X 6 | x/8 6
v 10 /10 10 y 10 | y/9 x/1 9 (1)
B 10 210 10 z 10 | 210 10
a4 | 20 %55 (5) A | 260 206 (54)
B. Result of 2nd DTW experiment B. Result of 2nd DTW experiment
1% DTW 23} 27 DTW A3} 12 DTW 238 23} 22 DTW A% Az}
e |an| 21| AR g AEED o fa 0| PR Leas asemas
c 11 | /10, e/1 10 (1) c/10, /1 11 (D c 8 | c/4, e/4 4 (4) c/4, e/4 8 (4)
i |11 /10, v1 00 | 10 (0) i |10 i/10 10 i/10 10 (0)
n | 12 | /10, b2 102 | 010, b2| 12 (2 n |19 n/10, b9 | 10 (9) n/16, h/3| 13 (3)
ro | 11| 10, 1 101 |10, 71| 11D ro | 10| /8, i/2 8 (2) 1/10 8 (0)
v 9 | v9 9 (0) v/9 9 (0) v 9| v9 9 v/9 9 (0)
A | M4 49 (5) 53 (4) A | 56 41 (15) 48 (7)
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