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Vision for Mobile Robots Considering Uncertainties and Its Planning

JUN MIURAt and YOSHIAKI SHIRAIt

This paper discusses vision for mobile robots. In constructing intelligent systems like robots
operating in the real world, we have to consider the following two issues: uncertainty in sensing
and motion and limited computational resources. Vision-based mobile robots, therefore, need
visual recognition methods considering vision and motion uncertainties and vision planning
methods for efficient visual data acquisition. This paper first describes visual environment
recognition considering the uncertainties and then describes planning methods for various
levels of visual recognition in mobile robot navigation.
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Fig.1 A mobile robot.
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Fig.4 Probabilistic maps and a free space map. Black
and white triangles indicate the robot position and
orientation.
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Fig.5 An example range profile.
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Fig.6 Ego-motion estimation by comparison of range
profiles.
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Fig.7 Effect of visual ego-motion estimation.

moving obstacle candidate
tracking result

goboooooboooooboooooooobooboobooooooo

free Space contour

41

000000000000 0000000000000
000000000000 D000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
00000000 0000000000000000
000000000000000000000000
O track-splitting 0 00 0%Y0D00DO0000O 80 2
00000000000 0000D00D0000000
00000000000 D000000000000n
000000000000 90O0000OOOOO
00000000000 D0000000000000
000000000000000000000000
000000000 000000000000000
000000000000 0D0O0D000000000
000000000000000000000000
0D00000000000000

B A
A
09 080000000O0O0DOOOOODOODO

Fig.9 Projection of detected moving objects shown in
Fig. 8 onto panoramic images.

movement of the robot

X
B[Ar

y

"

A
™ 1

(b)

(c)

(d) (e

08 OD00O0O0OO0ODOOODOOOOoOoOoOoooodg
Fig.8 Tracking result of moving objects by a mobile robot.



42 oooooooooooOOoOooOoOoooboooOoooooooboo

3. DO00OO0OO0OOoOoOoooooooboog

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000003™9g
00000000000000000000000

gooooooooobooooboooooooooao

000000000000 00000000000
000000000030 o00000000o0n
000000000000000000000000
0000000002983 00000000000
000000000000 000000000000
ooo44gpooooo000o0000onoon
0000000000 00000000000000
0000000000000 00000000000
0000000000000 00000000000
0000000000000 00000000000
000000000000000000000000
ooooo
000000D00000000000000000
00000000000 0000000000000
0000000000000 00000000000
00000000 o0o0o00000ooonoon
00000 “000070000000000000
000000000000000000000000
0000000000000 000D00000000

oobobooooooooooobooOooooooboooo

00000000000000000000000
000000000O00O0D00000D0000000
09440 0poo00000000noonon
00000000D0000000000000000
ooooo

000 30000000000000000000
000000000(1)00000((2)00000(@3)
000000000 3000000000000000
000000000000000000000000
oooooQ

4. J0o00ooOOoooOo0oboboooo

0000000000 0OD0d free spaced 0000
J0d0ooooooooOooooooooooonog
0ooooooooooooooooooooooo

Dec. 2003

000000000000 000000000000
00ooooo*®oo000o0o0oonooo*®oono
000000000000000000000000
0000000000000 0000000000
000000000000000000000000
0 16)047)048) 000000000000 000
000000000000000000000000
000000000000000000003%49g
oooooo

4.1 00DO0O0OOODOO0OO0DOOOO00

000000000 00000000000000
000000000000 000000000000
00000000000 0000D000000000
00000O00000°00000000000000
000000000000000000000000
00000000000 D0000000000000
0000000000 00000D00000000
0 50),51)D

000000D00000000000000000
000000000 00000000NooNnoon
00000000000 00D00D00000O0On
00000000000 D0000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000 100000000000()0000
000000000000000000000000
000000000000 000000000000
00000000000000 (b)000000Oon
000000D000000000D00D0O000000
0D00000000D000000000000000
000000000000000000 (¢)00002
000000000000000000000000
0000000000000 000O0( 00000
0000000 00000000000000000
000000000000000000000000
0000000000000 00000000000
0ooo0o0oO0oooon

4.2 000000000000 O0O0

0000000000000 0000000000
0000000000 00000000000000
00000000 O0D000DO0DO0O0o0OoOooon®
000000000000000000000000

U gooOoO0O00000000000000000000000
0000000000000000000000000000
ooooooooooooo®po



Vol. 44 No. SIG 17(CVIM 8)

Undefined

(a) 00000

(b)0OD 200000

ZE;Q/GW

\ %%@;f

Passable

(d)00D00000

010 000O00DO0OO0OO0OOO
Fig.10 Selective refinement of scene description.
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A mirror and its model for recognition.
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Fig.13 A viewpoint and route selection problem.
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Fig.19 Experimental scene.
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Fig.21 Recognized free spaces and planned paths.
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