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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 The conceptual figure of our intelligent xqom
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Fig.2 Template image of both hands
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Fig.3 Corrected HSI space
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Fig.4 Features of a hand region for gesture recognition

K(6)-(L0) CHH I N EZHANTDP v v F v 7%
1TV, BFEINTWLET AV EOEPEEZR TS, A
H—2u X, P2 AFXYETADONRE— %Y LT5L, M
BIEIX X &Y O LHETES. DP vy F U7 &0
5720, X &Y ORREITRL>THWTH RV, AJjRg—
VERTOETIINEDELELRD, /e e BERD
LHEMBLUTDEE, NTEMEERZZDY = AF ¥ Th D EHIE
T5., KX THWL Y = XA F v EF L EM5ITRT. 2T
DY AF v BNE UFOMBENLBIGTEX A28, HR{EMEN
M ELTWS.

(b) “Down”

- =
<] V ’.
(c) “Rotation” (d) “Finish”

Fig.5 Gesture models
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Table 1 Operations of home appliances

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

Operation | Device | Channel N Gestures
N=1-4 N=na *n;
(n;=0, n,=1-4)
N=n; +n,
N=5-9 (n=5, n,=0-4)
(n,=5 : Retry)
N=10-14
Channel TV N=20-24 N=10n; +n,
N=30-34 (n1=1-4, n,=1-4)
N=40-44
N=15-19 N= 10N, +ny+ng
N=2529 |\ 14, ng=5, ns=0-4)
N=35-39 L
N=45-49 (n3=5 : Retry)
Recognition of hand motion
Operation Device Gestures
Volume TV, Fan Up, Down
Rotation Fan Rotation
Power OFF TV, Fan, Light Finish
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Fig.6 Mobile robot with LED marker
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Table 2 Initial parameter of camera

Pan-Tilt Home
Auto focus sensitivity High
Digital zoom Off
Backlight correction Off
Exposure correction Off
Shutter speed 1/100 [sec]
Exposure iris value F2.8
Exposure gain value 0 [dB]
White balance 5800 [K]

=

(a) Before parameter setting (b) After parameter setting
Fig.7 Difference by parameter setting
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Table 3 Recognition rate of template matching

Right Hand Left Hand
92% 90%
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Table 4 Recognition rate of recognition of hand motion

Down Up Rotation Finish
96% 99% 86% 89%
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Fig.8 Experimental results of detecting mobile robot positions
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