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Static Gesture Recognition Based on OpenCV in Simple Background

XU Yue' and ZHOU Hui*
1 School of Computer Science and Technology,Xi’an Jiaotong University, Xi’an 710049, China

2 School of Computer Science and Technology, Hainan University, Haikou 570228, China

Abstract Gesture recognition is a very important technology in human-computer interaction, which has high theoretical and prac-
tical value. However,due to the complexity of the background and individual differences, gesture recognition has become a chal-
lenging topic. Therefore,it is necessary to design an efficient and accurate gesture recognition algorithm to effectively recognize
the detected target gesture. An improved method of gesture segmentation and gesture feature extraction is proposed. SVM classi-
fier is used to construct gesture model and recognize gesture. On the basis of YCrCb color space, OTSU threshold processing
method is combined to select threshold segmentation gesture to improve the accuracy of segmentation. On the basis of edge detec-
tion, the ellipse Fourier descriptor is used to fit the edge and extract gesture features. Experimental results show that the system
based on the above algorithm can extract gesture feature information efficiently,and the average recognition accuracy of 13 com-
mon gestures in a simple background is 89. 96 % , which can basically meet the requirements of recognition accuracy and stability.

Keywords OpenCV,Skin color detection,Gesture segmentation, Feature extraction,SVM classifier
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Fig. 1 Realization framework of gesture recognition system based

on OpenCV under simple background
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Fig. 2 Process flow of gesture recognition system based on OpenCV

under simple background
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Fig. 3 Gesture segmentation renderings
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Table 1 Partial elliptic Fourier descriptor eigenvalues of thirteen gestures
F % 15 AN E 2 et 3k AR
0 1624 69 79 55 36 21 17 13 7 16 11 12 8 9 5
1 1419 340 125 143 72 48 12 24 26 28 17 7 4 8 6
2 1469 484 313 274 69 25 43 20 43 25 31 19 14 23 2
3 1588 505 92 280 210 181 38 31 56 35 33 19 30 26 19
4 1674 592 245 104 249 253 119 47 29 47 22 26 13 25 11
5 1757 571 274 271 264 314 232 86 31 39 49 28 41 19 1
6 1605 483 144 139 82 69 84 60 22 11 23 12 3 6 12
7 1661 276 130 85 30 34 37 8 15 10 11 5 5 9 6
8 1688 505 340 205 91 60 44 57 17 27 7 11 14 16 8
9 1356 159 134 136 76 43 36 27 15 17 10 22 8 6
OK 1613 538 119 297 228 180 37 30 49 41 41 18 29 22 24
o 1543 186 115 155 68 77 31 47 26 38 12 21 5 7 7
# 1639 304 50 126 43 60 31 26 7 15 13 14 9 10 6
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3.2.3 SVM 45 %%
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JETERRAE 25 (8] o 33— A e B3l 1 4 2808 7 T L 0B O T W
B R TR AR R - T PR B R m K, X A
FEART LSz A 1 A A S B B A R R RIOR

F T SVM AR LA i P i 4 B 19 43 25 ) B, () B
AR B0 AN R BIOHE AR AR B BT I 43 2R AOR L OR SR IAY 15
Y T-HAFAE M AR 5] A SVM Jp 2K 8% N 4R 40 28 4 2B RT3
TURNBRY LU 13 F e T34,

B BRN AF T H AR 2 I Q12 SVM X4, SVM
A A S et S8 . A IS 8O0 IR 8 01T 1 9T
28 SCIAE YIRS 52 s B 25 )R I A X 1 25
Hh A AR T AU IR 5 AT DU L R 2 SR i ER 2 BT

# 2 13 Fr R SVM BRI R 45
Table 2 SVM model test results of 13 gestures

E: K R 7
ifu % i& E a; Jz;k 4 %Jz& RAES
0 100 98 2 98. 00
1 100 91 9 91. 00
2 100 97 3 97. 00
3 100 85 15 85.00
4 100 94 6 94, 00
5 100 99 1 99. 00
6 100 89 11 89. 00
7 100 93 7 93.00
8 100 88 12 88. 00
9 100 95 5 95. 00
OK 100 88 12 88. 00
1N 100 91 9 91.00
g 100 87 13 87.00
Bt 1300 1195 105 91.92
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Table 3 System build environment
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Fig. 5 Diagram of system interface and function
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Table 4 System test results of 13 gestures in iron gate background,

d«=30cm
S 3 =l Su}

23 %3 ﬁ;; gg; égg L
0 100 94 6 94. 00
1 100 98 2 98. 00
2 100 91 9 91. 00
3 100 97 3 97. 00
4 100 91 9 91. 00
5 100 99 1 99. 00
6 100 84 16 84. 00
7 100 86 14 86. 00
8 100 88 12 88. 00
9 100 83 17 83. 00

OK 100 89 11 89. 00
1N 100 92 8 92. 00
¥ 100 82 18 81. 00
Bt 1300 1180 120 90.77
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Fig. 7 Test process in iron door background,dy =50 cm
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Table 5 System test results of 13 gestures in iron gate background.

d«=50cm
bE=S iR PR N
= T2 N E%; %ﬁ% UEN
0 100 91 9 91.00
1 100 94 6 94.00
2 100 86 14 86.00
3 100 96 4 96. 00
4 100 98 2 98.00
5 100 95 5 95.00
6 100 83 7 83. 00
7 100 79 21 79.00
8 100 90 10 90. 00
9 100 72 28 72.00
OK 100 85 15 85.00
AN 100 89 11 89.00
B 100 91 9 91. 00
Bt 1300 1196 141 89.15
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Fig. 8 Comparison of gesture recognition rates in two conditions
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Table 6 Average recognition rate of 13 gestures in both conditions

] K R iR A .

FH £ Bk % E % P WA /%
0 200 185 15 92.50
1 200 192 8 96. 00
2 200 177 23 88.50
3 200 193 7 96. 50
4 200 189 11 94. 50
5 200 194 6 97.00
6 200 177 23 88. 50
7 200 165 35 82.50
8 200 178 22 89. 00
9 200 155 45 77.50

OK 200 167 33 83.50
P 200 181 19 90. 50
A 200 173 27 86. 50

13 Fi P B P A B LA I IE] 9 BT R
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5 6 9 OK N A%

8

S

6

REIE/%

4

S

2

S

B9 13 BTy U R L L

Fig. 9 Comparison of average recognition rates of 13 gestures
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