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Proposal and Experiments for Hand’s 3D Posture Detection
for Real-time Human-computer Interaction

YASUNOBU YAMAUCHI,t ISAO MIHARAT and MIWAKO Dort

Conventional human interface devices such as a mouse handle only 2D information. Our
purpose is to build a 3D interface using a real-time depth image. A new kinetic and 3D
image input device Motion Processor can detect the distance from the camera to the object
surface in 50 frames/sec. This paper shows an object’s 3D posture detection mechanism using
image moments and normal vectors of the target object’s surface detected by the Motion
Processor, and also shows the detection error of posture angle is within 3 degrees through
an experiment. We also show some applications using the detected 3D posture information
of the hand. These applications show that 3D gesture interface is essential to natural and
intuitive communication between human and computers.
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Fig.1 Outlook of motion processor.
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Fig.2 Capture image of motion processor.
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Fig.3 Principle of motion processor.
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Table 1 Specification of motion processor.
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Fig.4 Processing flow of 3D posture detection.
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Fig.5 Hand extraction using ROI.
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Fig.6 Object’s rotational posture along Z-axis.
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Fig.7 Hand’s rotational posture detection example;
(a) capture image, (b) transformed object.
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Fig.8 3D representation of depth image and normal

vector of object surface.
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Fig.9 Object’s gradient posture along Z-axis.
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Fig.10 Hand’s gradient posture detection example;
(a) capture image 1, (b) transformed object 1,
(c) capture image 2, (d) transformed object 2.
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Fig. 11 Experiment of depth gradient detection.
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Fig.12 Experimental result of depth gradient detection
(target position is 30 cm ahead).
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(target position is variable).
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Fig.14 Screen shot of virtual object manipulation.
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Fig.15 Screen shot of virtual ping-pong.
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