Histogram Based Hand Recognition System for Augmented Reality
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ABSTRACT

In this paper, we propose a new histogram based hand recognition algorithm for augmented reality. Hand recognition system makes it
possible a useful interaction between an user and computer. However, there is difficulty in vision-based hand gesture recognition with viewing
angle dependency due to the complexity of human hand shape. A new hand recognition system proposed in this paper is based on the features
from hand geometry. The proposed recognition system consists of two steps. In the first step, hand region is extracted from the image
captured by a camera and then hand gestures are recognized in the second step. At first, we extract hand region by deleting background and
using skin color information. Then we recognize hand shape by determining hand feature point using histogram of the obtained hand region.
Finally, we design a augmented reality system by controlling a 3D object with the recognized hand gesture. Experimental results show that the
proposed algorithm gives more than 91% accuracy for the hand recognition with less computational power.
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Fig. 1. Structure of the proposed system
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Fig 3. Results of deleting background
(a) Current image (o) Background image (¢} Image
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Fig 2. Process for detecting hand region
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Fig 4. Result images obtained by using skin color

information (a) Skin color image (b) Binary image
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Fig 6. Labelling
(a) After morphological operation {(b) After labelling
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Fig 5. Morphology operations
{a) Binary image (b) After morphological operation
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Fig 7. Measuring distance from each angle
(a) Limiting region image (b) Measuring distance from
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Fig 8. Hand region histogram and Searching snap
(@) Measuring hand region distance (b) Hand region
histogram (c) Searching snap image
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(a) Generation figures through hand recognition

Fig 10. Measuring 3D Coordinates and rotation algorithm
(b) 2D coordinates and snap length (c) z-axis rotation
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Table 2. The correct recognition rate
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