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Abstract Autonomous robots have to recognize their surrounding environments. Vision is one of the suitable
means for environmnt recognition and robot vision has thus been an active research area in robotics and computer

vision. This paper points out important problems in visual environment recognition for robots and describes several

researches that we have been performing to cope with the problems.

Key words

1. 0o0o0ag

0000D0D0000000000000000000000
0000D0000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000 000000000000000
0000000 [1)00000000000000000000
0000000000000000000000000000
000000 (000 02)o
00000D0000000000000000000000
0003000000
0000: 00000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
000000000000000000
000000000: 000000000000000000
0000000000 000000000000000000
0000000000000000000000000000
0000000000000 000000000000000

Robot, Visual environment recognition, Robot vision, Uncertainty

uoooobodoooboooooooboooooooooooao
ooboooooooooooobooboooooooon
gobo0o.:00o0booobooobobooocobobOobooooboona
goooooboocoooboooooooboobooboboOooa
ooo0oooooooooboobooobooooooooooo
goboooooooooocooobooooboooooooad
goboooOooooooooboboboOooooboooobooo
gbooobooooooobooobooooooobobooooo
0@Bo00o0o0o0o0oooo0oooooooooooooo
gbooooooboobooooooboooooooooooOoo
gooooooooobOoooboooobobooboooooooo
gooooooooooobooboooooboboboOoooa
oooocooo 300oooooooooooooboo
goboobooooobooooooobobooOoooobooboo
goooobooboobOooboooooboooboobooooobo
gooooooooobooooooooboooboboooobooo
goooooboooooobooOooooooooooocbOoOooo
oooooOo0o0oooobO0o00ooooboobooooooooboo
gooooooboooobooooooooobooboooooo
gboooooooooobooooobObDOoOoooooobooDoO
gboooooooooooooooooooo


jun
テキストボックス

jun
タイプライターテキスト
電子情報通信学会PRMU研究会　2009年6月18日


2. 0DO0O00OgoooooooDoo

2.1 0000000

0o00O0o00ooO0ooooOoooo()ooooooooo
oooooooUoooUoo(@uoooooooooooo
0000000 (DO0OoO0UO0OO000)oooUoDOoOoOOoO
uboboooooooobooooobodobooooboooOoao
gooooooooobooboooooobobooooooooDoo
0000000000000 0oO0OooDoOOoOoO 4o

o0o02000000000000000CC00O0DO0O00O0
gbobooooooooboooobooooobooooboooobo
0000000000000 O0(@oOo0DUo)0DoDooooo
00 p0000000000000D0o0ooobOoooo
ooooooooooooboooooboooooobooooo

p(xt|z1:6, w1:t) = ap(ze|Te, Z1:6—1, Ui:e)P(Tt|Z1:6—1, U1:t)
— ap(arle) [ plarlera,u)-

p(xe—1|Z1:6—1, W1:t—1)dTt—1 (1)

000020000 (DOOOD0DOOO0OOUOD)0D200000
w0000 (DOo00o0oooooUoO0)ooooooooo
gooboooboooboboooobobbooobooobooo

2.2 JO0OOOODOOOOODOO

goooooboobooboboobobobbobbobo
goooboobobooboooobobboobooooboooobo
goobooobbbooobooboobobooooooooboo
0o000oUoo0oooUooUooooooooUoOo (oo
00GpS) 0000000 UOOD0OODOUDOOOODOOOOO
gobooooooobobobOoooooobooobuoobooo
00 SLAM(Simultaneous Localization and Mapping) O 00
gobooobooboooooooboooooboobo
oobooboboboooo

Full SLAMpBp|O 0000000000 OO0ODOO

p(x1e, M| Z1:4, U1:t) (2)

uoo =z 000000 o0ooooooboobooooaon
O000OmO00000000000O00O0O0ODOOOOO (OO
00o00)00o0ooUoooOoOooOooooooooOoOoo
000000000000 0O00o0O0o0DoOoOooDoooDOo (O
Oooooooooooooo)d

ooo0ooooocoooooobooobOOoboobobOOonon
oooUoooosLAMOO0O0OO0ODOoOoOooUoooo (290
ooooooocoooboooooobooobooooboooon
gobodooboodoobooboodoooboooooobooobooo
0000000000000 00000000O0O00 (Rao-
Blackwellized Particle Filter(RBPF)) 0000000000
00000 (FastSLAM[5] 0 00)0

p(T1:e, MYy, Uiit)
:p(m|wlit7y1:t?ul:t)p($1:t|y1:t7u1:t) (3)

oooooo =z, 0000000000O0O0O0O00O0C00ODOO

01 FastSLAMOOOODO(0)O000000(0)0000000
Fig.1 FastSLAM example. (left) scene, (right) generated map.
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Fig.2 Overview of the hierarchical SLAM
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(d) Sequence of local maps obtained.
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Fig.3 Local maps from range data with spurious objects
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Fig.4 Comparison with a previous method in global mapping.
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Fig.5 Object recognition results using SVMs.
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Fig.6 Example of global localization.
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Fig.7 Piecewise-linear road model and its update.
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Fig.8 Likelihood calculation for range and image data.
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(a) Estimated road boundaries. (b) Road certainty distribution.
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Fig.9 Road boundary extraction for the data shown in Fig. 8(b).
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Fig.10 Depth templates.
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Fig.11 Person following experiment.
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