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A Hand Gesture Recognition Method with Fast Scale-space
Feature Detection
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Abstract Scale-space feature detection is one of the most frequently used method in hand gesture recognition based on
geometric model. However, the traditional method of scale-space feature detection involves heavy computation of Gaussian
convolution, which makes the detection and recognition time-costly. In this paper, a fast scale-space feature detection
method is proposed. First, a series of simple rectangular feature templates are used to approximate the complicated
Gaussian derivatives convolution templates, with which the fast detectors of scale-space geometric features are obtained.
After the detection of blob and ridge structures in gesture image, palm and finger structures are described and then gesture
recognition is performed according to the configuration of palm and fingers. Then, integral image is used to rapidly calculate
the convolution of rectangular feature templates, so the detection of scale-space geometric features is greatly accelerated in
the method. Experiments on the standard dataset and the natural scene dataset show that the proposed method significantly
reduces the time cost of gesture recognition while keeping comparable accuracy with traditional method.
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Fig. 1 Gaussian derivative templates and rectangle features
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Fig. 2 Results on Triesch dataset
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Fig. 4 Comparison of features by two methods on natural scene
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Tab.2 Recognition results on part of Triesch dataset
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Fig. 5 Components of gesture recognition system
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Tab.3 Recognition results under simple background
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PR H T 1 1 23R A ] (ms) 36 35 37 36 40 36
A5 58 5 15 1R TE B TR 310 it 450 (o %) 218(0.982) 176 (0.951) 203(0.990) 225(0.987) 211(0.995) 278(0.986)
1 58 77 15 19 7 3R 50 1 ] (s ) 84 83 86 84 91 84
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Tab.4 Recognition results under cluttered background
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G577 1 B F B U3 5 ] (ms ) 85 83 85 86 91 85
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