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Construction of an Intelligent Room Using Intuitive Gesture Recognition
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This paper proposes an intelligent room that is free of operator's position based on gesture recognition technologies.
Intention and position of an operator are recognized by detecting hand waving, and pan-tilt cameras are zoomed and focused
on the operator. The hand region is extracted using color information, and direction and number of fingers and motion of the
hand region are detected. Home appliances such as a television set are controlled by using the intuitive gestures.
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Fig.1 conceptual figure of our intelligent room
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Fig.2 Recognition of number of fingers
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Fig.3 Features of a hand region for gesture recognition
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Fig.4 Gesture models
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Table 1 Features of judgment gestures

Gesture Features
+ Region surrounded by skin color region is
OK-1 circular. (In case extracted continuously)
+ Number of standing fingers are 3.
OK-2 + Number of standing fingers is 1.
« Extracted skin color region vibrates horizontally.
Cancel
(In case more than a threshold)

(a) uOK-lu

(b) “OK-2”"
Fig.5 Judgment gestures
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Fig.6 Basic concept of sonograph
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Table 2 Operations of home appliances

Recognition of number of fingers n; (i-th number)

Operation | Device Gestures

Cannel N=1~4
HN:nl +n2 (n1=O, n2:N)

Cannel N=5~9
HN:nl +n2 (n1:5, n2:N'5)

Channel TV Cannel N=10~14

—N=10n; +n, (n;=1, n,=N-10n,)

Cannel N=15~19
—N= ng +n2+n3 (n1:l, n2:5,
ns=N-15)

Recognition of hand motion

Operation Device Gestures
Volume TV, Fan Up, Down
Rotation Fan Rotation
Power OFF TV, Fan, Light Finish, Handclap
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Table 3 Recognition rate of hand waving
4m 5m 6m m 8m
96% 96% 97% 92% 83%
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Table 4 Recognition rate of number of fingers

0 1 2 3 4 5
90% 98% 96% 82% 88% 88%
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Fig.7 Position of the subject for pointing
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Fig.8 Experimental results of pointing direction



Table 5 Average and standard deviation of pointing direction

o[deg] 0 15 30 45 60 75 90

Ave.[deg] | 17.3 | 25.1 | 33.3 | 43.4 | 59.2 [ 77.4 | 90.0

SD[deg] 5.0 1.1 3.5 1.0 2.7 3.0 [ 10.6

Bldeg] 0

Ave.[deg] | 5.9 3.8 0.2 1.4 50 [ -0.2 [ -3.0

SD[deg] | 2.1 | 1.3 | 14 [ 07 | 19 | 1.9 | 43
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Table 6 Recognition rate of hand motion

Down Up Rotation Finish

96% 99% 86% 89%
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Table 7 Recognition rate of judgment gestures
OK-1 OK-2 Cancel
85% 85% 97%
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Table 8 Recognition rate of handclap

K 0.1m 1.0m 2.0m 3.0m
1 98% 98% 90% 88%
2 98% 94% 90% 86%
3 96% 96% 86% 82%
4 92% 98% 90% 92%
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Fig.10 Operation of “12ch”
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