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Stereo by the horizontal rotary movement of
0000 the upswing fisheye camera

SATORU YosHmMoTO,! KuBo Mamorut!
and MURAMOTO KENICHIRO'!

In this paper, the upswing fisheye camera that can shoot up once the zenith
angle of 90 degrees and all around 360, stereo vision is proposed to move the hor-
izontal rotation. Using this technique, aimed at all directions three-dimensional
reconstruction. In this study, using multiple stereo pairs of images obtained by
rotating the horizontal moving upswing fisheye camera, Calculate the coordi-
nates of the three-dimensional objects, by comparison of calculated and mea-
sured values, for the verification of accuracy. In fact, experiments conducted
by the shooting device to indicate the effectiveness of the proposed technique.

t1 0000000000000 00000000O0
Graduate School of Natural Science and Technology , Kanazawa University

Vol.2009-CVIM-169 No.38
2009/11/27

1. 0D O0ad

oobo3oooboobooooboobooooooooooobobooooobOoOooOoDo
D00Y0000000000000000000000000%000000000000
D000000000Y 0000000000000 0000000000000000
180° 000000 Y 0000360’ 00000000 o0oUooUooUooUoO
gobooooboboooboooooooboboobo socooobobooooooooo
20000000000 DOOO00O0DOOOOOUODOOOOOOODODOOOOODROOO
gooboboooooooooobooo3oboooobooOoooboobooOoo,0bbo0ooooDn
gooooooooooobooooooboOoobOOoo0ooboobooOoboO0oOoOoOooooOoOoboOon
0000000000 000000000000000000000000000% 00
gboooboooobooboooboooobooobOoOoOoOoooOobooOoOoboOoOoDbOOonn
goooobooooooooooooobbooooobooboobooOoooooDoooooooDooon
goooooooooooooooboobooooobooooooooooobooooooonoon
ooboooooboooooo
ooooooooooooooooooooooooooooooobooboOoooooon
gooooboooooooooboooooobboboobooooooooboooooooboooon
gooobobooooooooooooooooobooobooooooooooboooooDon
goboooooooooboooooooooboooobobooooboooboooooboobooo
gooooooooobooooooboooooboboooo

2. 0000

0000D0000000D00000000000000000000000000000
000000000000000000000000 300000000000000
2.1 0000000

001000000 (XwYwZw)0OODOOODOOO (XeYeZe)O0ODOOODODODO
0000000000000000 P(X,,Y,,%,)0000000 T(T,,T,,7.) 00000
00000000000000000000 ZoO0O0OOO0000 Zw 0000000X
00 YOOOODOOOOOOOOOOOOOOOO0OO0000000000000000
0000Zw=000000007,0000000000000000
000000000 7TPOO0OODO00O Z.O0ODOOOOD000 6(0° <6 <90°) 0

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

00000000 TPO XcYe OOOD XceOOOODOOOO ¢(0° <60 <360°) 00
gogobooooboobogoo
V = [sin  cos ¢, sin § sin ¢, cos 8] (1)
gogo
0000000 (uwv) 00000000000 P(X,,Y,,Z,) 00000 Pi(z,y) 00
O000oU0oUoUOoU0oo0oo0oo0oo0oUoUOoOn C(Cs,Cy)booon PO
0000 rpixel] OO0 AOO0OOO

r = V2Rsin (g) 2)

0000000000 Rlpixe] 0000 60 90° 000000 (0000)00000 (2)
000000600

9=2sin " [ —— ), 0°<o<90° 3
<ﬁR) < 3)
0000000 ¢00

¢:um”(%>mf§¢<3m° (4)

000002000000 (XyY;)00o0OO

Z P(Xp,Yp,Zp)
C

Ye

(0,0) > U

Pc(X,Y,Z)

Xc !

,,,,,,,,,,,  c(oxCy) Xi

PpL -
X y
= pi(x,y)
Zw[ :Yw VY .
0 Xw

02 00000

Fig.2 Image coordinate system

Y.

I
_Pi(xy)

01 0oooooo:000ooo0ooooooon
Fig.1 Fisheye projection model:World coordinate

system and a camera coordinate system
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Fig.3 The horizontal rotary movement model of the fisheye camera( cased a = 30°, N = 12)
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Fig.5 Apparatus (a) Fish-eye camera (b) Automatic rotary stage controller
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Fig.9 Y coordinate error margin0 P10 P>0 Ps

4. 00DOO :
0200000Zw 000000000000 P,O0P.0Ps0 300000 (X,Y,Z) 001 A —g -
0000000000000000000D00000 -00000000 Zzi a
02000000 AOPROP;0 XO0O000 de00800YDODODODO dyO0O 90 [T .S A op1
Z000O0OOdz00 100000 fgzz o o Lo S :z
0200000000000000000d20 de0dy000000000000000 oy g O oo . ®
00000 PO ()0 (h)0 dz000 0.037[m]00000000000000 PO P50 0.8 -
POPO0ROPOODODOOOOOOOOOOOONONONOODO *0-003 .=

010 ZO0OOOOOPOPOPs
Fig. 10 Z coordinate error margin] P, P, Ps

4 (© 2009 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

03 3000000000 P40 P50 Py
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Py Ps Pg
X[m]  Y[m] Z[m] X[m]  Y[m] Z[m] X[m]  Y[m] Z[m]
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Table 4 Results of three-dimensional coordinatel] P, P[] Py
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