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Movement Directive Using the Number of Fingers for a Mobile Robot
Equipped with Stereo Camera
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In recent years, introduction of autonomous mobile robots which support humans in environments close
to our life is expected. Examples are shopping support robots and porter robots carrying the luggage while
accompanying the person. To utilize these robots, real time movement directive to the robots is important. In this
paper, we propose a mobile robot system which performs the actions by recognizing the number of fingers. The robot
recognizes the number of fingers from images obtained with a stereo camera system. Also, as one of the actions, the
mobile robot tracks human who is equipping the mark. We verified the validity of the system by using a wheel mobile

robot in indoor environment.
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Stereo camera

Mobilerobot

Fig. 1 Mobile robot equipped with stereo camera.

Table 1 Number of fingers and actions.

Number of fingers Actions
0 Stop
1 Human following
3 180 degrees turn
5 Back
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Fig. 2 Acquired image. Fig. 3 Extracted skin region.
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Fig. 4 Extracted hand region. Fig. 5 Areas.
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(a) Hand.

(b) Without fingers.
Fig. 6 Process regions.

(c) Fingers only.
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Fig. 7 Mark.
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Fig. 9 Mark attaching.
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(a) Acquired image. (b) Region of the fingers.
Fig. 10 Appearance in the distance of 50cm.
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(a) Acquired image. (b) Region of the fingers.
Fig. 11 Appearance in the distance of 100cm.
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(a) Acquired image. (b) Region of the fingers.
Fig. 12 Appearance in the distance of 150cm.

Table 2 Recognition accuracy of the number of fingers.

Number of Success rate[%]
fingers 50cm 100cm 150cm
1 94.0 95.5 97.0
3 92.0 98.5 94.0
5 95.0 97.0 98.0
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(a) Acquired image. (b) Region of the fingers.
Fig. 13 1st movement directive: Human following.

(a) Acquired image. (b) Region of the fingers.
Fig. 14 2nd movement directive: 180 degrees turn.

(a) Acquired image. (b) Region of the fingers.
Fig. 15 3rd movement directive: Human following.
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(a) Acquired image. (b) Region of the fingers.
Fig. 16 4th movement directive: Back.

(a) Acquired image.

(b) Region of the fingers.
Fig. 17 5th movement directive: Stop.

(a) Left image.
Fig. 18 Appearances in human following.

(b) Right image.
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