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Recognition of Natural Hand Gesture by Using HMM
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Abstract
In this paper, we propose a method that gives motion command to a mobile robot to recognize human being’s hand
gesture. Former way of the robot-controlling system with the movement of hand used several kinds of pre-arranged
gesture, therefore the ordering motion was unnatural. Also it forced people to study the pre-arranged gesture, making
it more inconvenient. To solve this problem, there are many researches going on trying to figure out another way to
make the machine to recognize the movement of the hand. In this paper, we used third-dimensional camera to obtain
the color and depth data, which can be used to search the human hand and recognize its movement based on it. We
used HMM method to make the proposed system to perceive the movement, then the observed data transfers to the
robot making it to move at the direction where we want it to be.

Key words : Natural hand gesture, Kinect sensor, Depth image, Hidden markov model, Gesture recognition, Mobile
robot control
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Fig 1. System flowchart
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Fig 6. Color image to detect hands
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Table 1. Eight primitives and hand gestures by
compositing them
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Fig 8. Installed kinect sensor with a pan-tilt unit
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Fig 9. Mobile robot for experiment
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Table 3. The results of gesture recognition

2038 30%] 50%]
14m | 33m | 14m | 3.3m | 1.4m | 3.3m
A7 95% | 95% | 96% | 100% | 96% | 100%
-zl 90% | 100% | 96% | 96% | 94% | 98%
2= F3 | 100% | 95% | 96% | 96% | 96% | 92%
= 3 | 100% | 100% | 100% | 96% | 98% | 96%
23] 90% | 85% | 93% | 90% | 92% | 88%
-3 95% | 90% | 93% | 93% | 92% | 90%
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