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Control Assistant System of Robotic Wheelchair Based on Estimation of User’s Attention

Joogobobobobobobooobouoobonod
ooooogo

00 00800 00800 oos8o0o0 o

Yoshihisa Adachi?! Hiroyuki Tsunenari' Yoshio Matsumoto*! and Tsukasa Ogasawara*!

Abstract — 1In this paper, we describe a robotic wheelchair system. To build a smart
interface for a robotic wheelchair, it is important for the system to know the user’s at-
tention. This system can detect gaze direction of the user using a real-time stereo vision
system, and can recognize its position within the surrounding environment using a range
sensor and a map. Based on the detection of both the gaze direction and the position
within the map, the robotic wheelchair can estimate the user’s fixation, from which the
position where the user is paying attention is estimated. We adopt an attention repre-
sentation based on histogram. The frequency of fixation is represented by an “attention
histogram”. Experimental results indicate the validity of the control assistance to change

the route of the autonomous run using the estimation of user’s attention.
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Fig.1 System overview.
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Fig.2 Hardware architecture of the control
system.
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Fig.3 Result of face and gaze measurement.

000000000000 0000D0000onoo
0000000000 0000D000D0000no
000000000000 00000D0000000
0000000000 D0O000DO00ODO0O0O0no
000000000+ 300000000 Boo 300
000000000000 00000D00000no
000000000 D020000000000000
goooooooo
2.2 0000O0DOOOOO
0000000000000 000D00D0no
0000000000 DOO0000D0O0ODoonoo
00000000000 D00000DO0O0onoo
0000000000000 0000D00000no
000000000 1800000000000000
00000000000000D0D0DO0O0OoDnoo
0000000000000 0 (0 49000 200
00000000000 000000D0000000
0000000000000 0O0WeissO Poooo
0000000000O00oooooooooan [l
000000000000 00000D0000000
ooo
1. 0000000000000 D00OO000O0O0n
0000000000000 00D0O0OOoo0On
0 Angle-histogram 00000000 O0O0O0O
0000000000000000000Angle-
histogram OO0 0000
2. 20000000000D0D000OOO0O0O0

\

" Map which consists of
line segments

™\ Extracted scanning
o
.~ data

Laser Range Finder

04 0OD0O0O0OOOOOOOOOO
Fig.4 Extracting a scanning data from the
map.
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Fig.5 Fixation point of the user.
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Fig.6 Normal distribution to histogram.
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Fig.7 The Attention histogram.
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Fig.8 The route in the experiments.
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Fig.9 Estimated attention (Paying attention
to the poster: Subject A).
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Fig. 10 The route of run (Paying attention to
the poster).
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Fig.11 Estimated attention(Not paying at-
tention to the poster: Subject A).
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Fig. 12 The route of run (Not paying atten-
tion to the poster).
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Fig.13 The positions of the nodes in the
route.
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Fig.14 The routes of autonomous runs
with/without user’s attention: Sub-
ject A.
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Fig.15 The snapshots of autonomous run
with user’s attention.
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Fig.16 The route of autonomous run with
objects to pay attention.
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Fig.17 The results of autonomous runs.
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