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Research on gesture recognition and classification of dual-tree complex
wavelet and spatial information

JIA Heming', ZHU Chuanxu', ZHANG Sen', YANG Zewen’, HE Dongxu’

(1. College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040, China; 2. College of Automa-
tion, Harbin Engineering University, Harbin 150001, China)

Abstract: To improve the validity of features obtained in gesture recognition, in this paper, we propose a fusion feature
that combines spatial and dual-tree complex wavelet transform features. These features mainly include seven compon-
ents (horizontal position, vertical position, aspect ratio, rectangular degree, Hu moments, etc.) and 27 dimensional fea-
tures, comprising 11 dimensional spatial features and 16 dimensional dual-tree complex wavelet transform features. We
employ the optimal distance support vector machine (BD-SVM) classification method to optimize training samples for
the classifier optimization algorithm. The experimental results show that, in a test of gestures “1~9” using the RBF ker-
nel function, the highest average recognition accuracy is 90.33% and the average recognition time is 0.026 s. These res-
ults reveal that the proposed method demonstrates excellent static gesture recognition, a high training speed, and accur-

acy in identification.
Keywords: gesture recognition; spatial feature; dual-tree complex wavelet; feature fusion; classifier optimization; BD-

SVM; radial basis kernel function; static test
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Fig.1 Dual tree complex wavelet transform structure
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Fig.3 '"1~9" gesture image and split detection image
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Table1 The feature extraction of a sample “1~9” gesture

FHIE 1 2 3 4 5 6 7 8 9
KA E 91.17 111.32 145.21 144.29 126.43 114.07 136.97 129.64 119.11
A E 180.70 199.94 209.10 216.43 216.43 185.29 157.81 169.26 170.17

KIEL 0.49 0.55 0.71 0.72 0.86 0.71 1.15 1.15 0.53
NI 0.55 0.55 0.43 0.50 0.47 0.63 0.56 0.48 0.62

Hul —0.64 -0.56 -0.56 ~0.60 —0.61 -0.71 -0.72 -0.71 —0.64

Hu2 -1.75 -1.51 -1.62 -1.75 229 235 -2.03 225 -1.72

Hu3 223 227 -2.90 274 -3.15 -3.29 -3.25 -3.20 —2.80

Hu4 257 -2.50 -3.02 -3.35 -3.03 -3.65 -4.29 -3.59 -3.46

Hu5 —4.47 -4.61 -5.85 —6.44 -5.81 ~7.68 -7.36 —6.56 —6.24

Hu6 -3.45 -3.26 -3.85 —4.35 417 —4.90 -5.39 -5.01 —4.46

Hu7 —5.48 -5.46 -6.20 —6.94 -8.61 —6.70 -7.50 -6.85 -7.53
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Table 2 Linear kernel function recognition result
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Table 4 Radial basis kernel function recognition result

GEE OERR% BNl | 45 TFERR% B
T 90 0.027 | F#e6 89 0.027
F#2 89 0.028 | T#7 88 0.025
FH3 92 0.026 | T#8 90 0.028
T4 93 0.026 | T#9 91 0.025
FHs 91 0.027

R OIERR % Bl | 4R IFERRER~%  BE/s
T 82 0.021 | F#e6 81 0.022
F#2 84 0.023 | T#7 80 0.022
FH3 86 0.021 | F#8 83 0.024
T4 87 0.021 | F#9 88 0.021
TFH#s5 85 0.023
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Table 3 Polynomial kernel function recognition result

iR IEWRR% Bl | 4R IERRRY% A
FH1 85 0.032 | T#6 88 0.033
FH#H2 86 0.030 | F#7 89 0.032
FH#3 88 0.033 | F#8 84 0.033
T4 87 0.032 | F#9 87 0.033
FHs5 86 0.031
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