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Non-isotropic Omnidirectional Imaging System for an Autonomous Mobile Robot
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Fig.1 Omnidirectional imaging so far developed.
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Fig.3 Resolution distribution of a simple stretched
mirror as a ratio to isotropic resolution.
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Fig.4 Geometry of the proposed non-isotropic mirror
system.
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Fig.5 Overview of our prototype HBP mirror sys-
tem. (Left) real overview. (Right) ray trace
model.
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Fig.6 Example of input images with HBP mirror.
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Fig.7 Resolution distribution with an HBP mirror
as a ratio to isotropic resolution.
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Fig. 10 Obstacle detection distance D relative to col-
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Fig.11 Results of time-to-collision estimation.
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Fig. 12 Projection of an input image onto a flat plane
for image processing.

0.2]

Error of projected point (cm)

0
=267  -133 0.0 13.3
Horizontal axis (cm)

013 O0O00o0ooooocOooooooooooooo
ooooooooobooooono
Fig. 13 Misalignment of the projection point.

gooooooooooooooboooooooboo
gooooooooooooobooooooooboo
oooooooO HBPOOOOOOOOOOODOO
gboooboooobooooboobooboobooboobogoon
gbooboooobooooboobooboobooboobooon
0OHBPOOOOO 3.00000000

4.1 00O0O0OO0OO0COO

gobooooooooooobooooooooboo
oooooooO00 HBPOOOOOOOOODOO
gboooobooboobooooboooboboooo
gbooboooboooboobooboobooobogoon
ooooooOooOO0 HBPOOOOOOOOOOOO
gobooooooooooooon 1s0em 0000
goboooooooobood 100em0b0ooooQoO
goo2000000000000000CO0C00
ooboo 1soem 0000000000 O0OOOCOO
ooooooooo 13oo0b000ooooooood
gboooboooobooobooboobooooboaoon
gboooboooboooobooboobooboobooboaoon
oooooooooooooooooon 50ecm 00
gooooooo o4emdgonoooooooonoO

1527



00000000000 2005/8 Vol. J88-D-II No. 8

gbooboooobooooobooooooobooon
goooccbooooooooooooHBPOOO
gbobbooooooobobobooooobobooobobooooo
gboobooooboooboobooooooobooon
gooooooobobooboboobouooboobo
goboooooooooooobooooooobood
goboooooooooooobooooooobood
ooooooooooooooooooenoboOOd
goboooooooooooobooooooobood
gbooboooobooobooboooobooobooon
gboobooobooboboobooboobooboooodg
4.2 0OO0OOO0O0OOOO
oooooooooooooooobooooooon
gboooboooobooboobooooooobooon
gboooboooobooboobooooooobooon
goboooooooooboo 1oem0booooooOg
0oodbd 100emd0 300ecm 0000000000
gbooooooobobooboboobooboobo
gooooooooooooobooooooobood
gooooooOoOO0OOoOoOoOoHBPOOOOOO
goboooooooooooobooooooobood
goboooooooooooobooooooobood
gbooboooboooboobooooooobooon
gbooboooboooboobooooooobooon
gbooboooboooboobooooooobooon
gbooboooboooboobooooooobooon
goooobooobooboboboooboobooo
gooooooooooooooooobobObOOoOoOoa
0 1400000000000000O0O0O0O0O0O0AO0
oo0o0o0oooooooocoOoHBPOOOOOOO
gooooooooooooobooooooobon
0o00ooooooooooOooOO0O0OoO0O0ooo0 HBP
gbooobooooboobbooboooobooobooon
gbbooooboooobobobooooobobooobooboooo
000 HBPOOOOOOOOOOOOOOOODOO
gbooobooooboooboobooooooobooon
gobooooooooooooboooooooboon
gobooooooooooooboooooooboon
goooooooooooooooooboooooo
gobooooooooooooboooooooboon
oooooooO0oO00000O0o HBPOOOOODOO
gboobooboooboobooboobooobooboobooon
gbooobooobooooboobooooobooobooon
gboobooboboobooboooboobooobooon

1528

s —11BP mirror

2 W w0 %0 a0 w0 %0 M0 00
Depih of checker paiiern (em)

014 0OO0OO0OO0O0OO0OOOOOOCOOCOOOOOO
gooooooooooooooo
Fig. 14 Correlation between projected checker image
and a template checker.
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