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Construction of an Intelligent Room Based on Gesture Recognition

Kota IRIE, Naohiro WAKAMURA and Kazumori UMEDA**

** Department of Precision Mechanics, Chuo University,
1-13-27 Kasuga, Bunkyo-ku, Tokyo, 112-8551 Japan

This paper proposes an intelligent room in which a person can operate home appliances
naturally by gestures. Cameras with pan-tilt and zoom functions are set in the room, and the system
is realized by using image information. Intention of operation and 3 D position of the operator are
recognized by detecting his/her hand waving, and the cameras are zoomed and focused on the
operator’s waved hand and the skin color is registered. The hand and finger regions are extracted
by using the color information and gestures with the hand and fingers are recognized. This method
is robust for the change of skin color because color information is not necessary at the stage of
detecting hand waving and the skin color at the moment is used. A target appliance is chosen by
recognition of pointing direction by the hand and operations of the appliances such as switching
on/off, turning up/down of volume and changing channels are realized by recognizing the number of

fingers and the hand’s motion.

Key Words : Recognition, Human Interface, Man-Machine-Communication, Image Processing,
Operation of Home Appliances, Intelligent Room
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Fig. 1 The conceptual figure of our intelligent room
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Fig. 2 Detection of hand waving using FFT
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Fig. 4 Distribution of HS value in feature space
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Fig. 5 Recognition of number of fingers
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Fig. 7 The pointing direction in the world coordinate

system
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Fig. 8 Movement vector of center of gravity

Table 1 Correspondence of operating gestures to fea-

tures
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Table 2 Operations of home appliances

Operation Device Gesture Number of finger(s)
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Fan number of 1
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(nl =5,n2=N-5)
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Fig. 9 Measurement of position of hand waving
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Table 3 Recognition rate of number of finger(s)[%]

Number of finger(s) | 0 1 2 3 4 5

Angle 0° 100 100 100 80 85 100
10° 85 80 75 60 65 85
20° 100 100 50 20 0 0
30° 100 90 40 0 0 0

Fig. 10 Examples of recognizing number of fingers
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Fig. 11 Position of the subject for pointing direction
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Fig. 12 Example of the recognition of pointing in each
image
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Fig. 13 Experimental results of pointing direction

Table 4 Average and standard deviation of pointing

direction
of[deg) 0 15 30 45 60 75 90
Average[deg] 17.3 | 25.1 333 | 434 | 592 | 77.4 | 90.0
SD{deg] 50 | 1.1 | 35 | 10 | 27 | 3.0 | 106
Bldeg] 0
Average[deg] 59 13810214 ]50] 02730
SD[deg) 21 [ 13 701 [ 07 [ 19 | 19 [ 43
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Table 5 Operating time

[ Operation [ Operating timef[s] |
Detection of hand waving 6.1
Registration of skin color 8.3
Recognition of pointing direction 123
Operation of TV: Power ON 5.5
Operation of TV: Channel 712" 15.4

Fig. 14 Overview of experiments for operating home
appliances

(a) Operation of “Down”

(b) Operation of “Cancel”

Fig. 17 Examples of recognition of operation gestures
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Fig. 15 Detection of hand waving
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