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A study on hand gesture recognition using 3D hand feature
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ABSTRACT

In this paper a gesture recognition system using 3D feature data is described. The system relies on a novel 3D sensor that generates a dense
range image of the scene. The main novelty of the proposed system, with respect to other 3D gesture recognition techniques, is the capability
for robust recognition of complex hand postures such as those encountered in sign language alphabets. This is achieved by explicitly
employing 3D hand features. Moreover, the proposed approach does not rely on colour information, and guarantees robust segmentation of the
hand under various illumination conditions, and content of the scene. Several novel 3D image analysis algorithms are presented covering the
complete processing chain: 3D image acquisition, arm segmentation, hand -forearm segmentation, hand pose estimation, 3D feature extraction,
and gesture classification. The proposed system is tested in an application scenario involving the recognition of sign-language postures.
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Fig 1. A flowchart of hand gesture recognition
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Fig 2. Principle of 3D image acquisition system.
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Fig 3. 3D Image Data.

{a) acquired Color image (b) 3D depth image.
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Table 1. Result of recognition experiment without

training set.
poseturzogmtlon Success Fail Rate (%)
pose 0 14 0 100.0
pose 1 14 0 100.0
pose 2 14 0 100.0
pose 3 13 1 92.9
pose 4 14 0 100.0
pose 5 13 1 92.9
pose 6 13 1 92.9
pose 7 14 0 100.0
pose 8 13 1 92.9
pose 9 14 0 100.0
Average 136 4 9741

1070 220l tist 10070 F4akoll st Alg
Z3o

Table 2. Result of recognition experiment with each

100 image for pose

22 4

goanition Success Fail Rate (%)
posture

pose 0 97 3 97.0

pose 1 97 3 97.0

pose 2 100 0 100.0

pose 3 94 6 94.0

pose 4 95 5 95.0

pose 5 93 7 93.0

pose 6 91 9 91.0

pose 7 95 5 95.0

pose 8 92 8 92.0

pose 9 99 1 99.0

Average 953 47 95.3
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