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Assisting System in Touch-Panel Operation Using Stereo Camera

So Kuno*, Non-member, Atsushi Yamashita**, Member, Toru Kaneko**, Non-member

In this paper, we propose a system that can be used to simplify touch-panel operation for people with

visual disability. In the system, a user specifies the target button on the panel by a verbal input. The system

detects the button and user’s fingertip by analyzing images obtained through a stereo camera. The system

helps in guiding a finger to the panel by indicating the direction of motion of the fingertip relative to the

panel through sounds generated in a headphone. To devise an efficient navigation method, ways to indicate

the direction of motion of the finger, different types of navigation sounds, and ways to indicate the distance

between the finger and the panel were considered. The experiment showed the effectiveness of the proposed

system and the average navigation time for the most efficient method was 9.7s.
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Fig.2. Processing flow.

Fig.3. Detection of finger direction.
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(a)Original image

(b)Corner of bounding box
Fig.4. Display detection.
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(a)Original image

(b)Hand profile

Fingertip

R

(c)Approximated hand profile (d)Hand center and a fingertip

Finger direction

Two straight lines
crossing at the
fingertip

(e)Finger direction

Fig.5. Method to detect finger direction.

Three-dimensional
coordinate point of
fingertip

Navigating
direction and
distance

Projected point
of fingertip

Fig.6. Three-dimensional coordinate system.
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(a) Horizontal navigation

Fig.7. Two stage navigation.

(b) Vertical navigation

Fig.8. Eight direction navigation.
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Fig.9. Touch panel used in the experiment.
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Stereo camera
= and

Microphone

Fig.10. Outlook of the experiment.
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(d)

Fig.11. Result for occluded buttons.
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Table 1. Comparison on direction indication.

Navigation Average operation time | Easiness to navigate

Two stage 16.8 seconds 0 votes
Eight direction 12.4 seconds 10 votes
Number of Number of
samples samples
40 40
35 35
30 30
25 25
20 20
15 15
10 10
5 5
|
0 10 20 30 40 50 60 0 10 20 30 40 50 60

Operation time[S] Operation time[S]

00 (a) Two stage navigation OO (b) Eight direction navigation

Fig. 12. Histogram of operation time of direction
indication.
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Table 2. Comparison on navigation sound.

Navigation sound | Average operation time | Easiness to navigate

Signal sound 12.4 seconds 0 votes
Synthesized voice 10.5 seconds 10 votes
Number of Number of
samples samples
40 40
35 35
30 30
25 25
20 20
15 15
10 10
5 5
0 10 20 30 40 50 60 0 10 20 30 40 50 60

Operation time[S] Operation time[S]

00 (a) Signal sound 00 (b) Synthesized voice
Fig. 13. Histogram of operation time of navigation

sound.
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Table 3. Comparison on distance indication.

Navigation Average operation time | Easiness to navigate
Interval of output 10.5 seconds 1 vote
Volume 9.7 seconds 6 votes
Distance 10.7 seconds 3 votes

Number of
samples

40

0 10 20 30 40 50 60
Operation time[s]

00 (a) Interval of output

Number of Number of

samples samples
40 40
35 35
30 30
25 25
20 20
15 15
10 10
5 5
0 10 20 30 40 50 60 0 10 20 30 40 50 60

Operation time[s] Operation time[s]

00 (b) Volume 00 (c) Distance (centimeter)
Fig.14. Histogram of operation time of distance
presentation.
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Fig. 15. Experiment with a rotated touch panel.
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