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Vision-based hand Gesture Detection and Tracking System
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ABSTRACT

We present a vision-based hand gesture detection and tracking system. Most conventional hand gesture
recognition systems utilize a simpler method for hand detection such as background subtractions with assumed
static observation conditions and those methods are not robust against camera motions, illumination changes, and
so on. Therefore, we propose a statistical method to recognize and detect hand regions in images using
geometrical structures. Also, Our hand tracking system employs multiple cameras to reduce occlusion problems
and non-synchronous multiple observations enhance system scalability. In this experiment, the proposed method

has recognition rate of 99.28% that shows more improved 3.91% than the conventional appearance method.
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Fig. 1. Hierarchical Recognition.
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Fig. 7. Sample Images used for Model Construction
(a)(b) Hand Image (c)(d) Background Image
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Table 1. Result of hand position tracking
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Fig. 10. Result of hand position tracking
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Fig. 11. Seven hand shapes
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Table 2. Command list for object manipulation

Gesture Command
Grab & Move

Shape Transition

— 1

Resize

Change Color

Delete

Connect
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Table 3. Result of gesture recognition

Gesture | Proposed method (%) appearahce methodf2] (%)
1 100 97.6
2 100 96.6
3 99.5 95.2
4 98.7 94.7
5 99.1 94.6
6 98.4 935
Avg. 99.28 95.37
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