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3D Measurement by Omnidirectional Stereo Camera System Using

Binocular Stereo Together with Motion Stereo
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Map information is important for path planning and self-localization when mobile robots accomplish autonomous
tasks. In unknown environments, they should generate their environment maps by themselves. An omnidirectional
camera is effective for environment measurement, because it has a wide field of view. There are binocular stereo and
motion stereo for measurement by omnidirectional camera. However, each method has advantages and disadvantages.
Then, in this paper, we aim to improve accuracy of measurement by omnidirectional cameras using binocular stereo
together with motion stereo. Experiments showed the validity of the proposed method by the mobile robot equipped

with an omnidirectional stereo camera system.
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Fig. 1 Ominidirectinal camera

Fig. 2 Ominidirectinal image
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Fig. 5 Measurement range of motion stereo

3. ZIRRT LF&EHA
AW TIE 2 BORTIA A 7 & FKEIC
B L, ZnZhmig s Bisd 5.
AT VAFHANCIE 2 ALOEHRORIET 5 1R % KD 5 BED b

LA J7 TS

5. 2T, AR TIXEBYLHEEMEBEIC LT 7 L — ]
~ v F T EHWT, ERBEREITY. T L—bvy
FUTEFIBICETER—FMEEHNDS., TR —TH
REHWD Z & T, ®bRIRRHE A BB EEN D =R —
FREICKAZENTES., Z¥R—FHI1L, HHAEILER
DB ATHMESL D —TFTOH A TEBIZERE ST D Z L TR
HHZENTESL., —FOEBOEFERREFLE LT T
U— NER%E T, T HRIGWEEE [ L9 5 & ESYLEAFE
%%ﬁRﬁﬁm?ﬁéﬂé

> S (e )-1fre ) -7)

i=1

R=—= (1
3 Sloan-13 Slra-7)

j=l  i= j=1 i=l

22 L, U & HEFRARTHEIENOBEREOFETH 5.

M N

= 1 & 1
T MN; ZT(l ) I= ; ;I(l .J) ©)
CZTCMNIZT 7T L— A X, |
EONLE % ENEIURT.

RIF-1~1 DET, TEIDEULIZEBTHDHITEREL
0, BRI HLEEX L ERD. LoT, ROEN1ITEK
%ﬁ< ML Lo & R ET 5. 2 OBEILEF G

CEoTHLNLOHETHMETH .
%0&2&®ﬁ@@ﬁmﬁ WXL CENENRS A T A
RKDB. ZD 2 KOH AT HHROIZ R EF PR D 3 RITIERE
CLTHEITD. BATHE, B ATDOL U XIHRLBHE
BEE TCOERECI 7 —OBREDOHNI AT A =%, 28DH
AT ONMEBBNSEETE S,

JIET 7L — AN

4. E=aVARTLAEA

4.1 $Ech - B
FHUROMMHBINC XV SR E ST 2 FEE S ESF
b DOWEBRINTWDHN, AW TIX Lucas Kanade Tracker
O] L HiBE T I v REE L Txb Lz from 2 4R
2 FEE MG DR EABFTRE0] 2 VW2
42 (B - EBDHE

AT DA D 3 WotZEM o SIZmD D SRR Y
MVZE, Y87 MV r &5, BENEITEOERO RN
MLEZENFR

ri:[xi’yi’zi]T, ri':[x'i’y'i’z'i]T 3)
EL, BATHEOME - BEONEHRI G2 D AITH] E 2K
05 ERFR@TREN, NAELEHT 2 LXEO)BHLND.

r, Er,=0 “)
T

u; e =0 5)

=77 L
u, [xx ! ' 6
P = l’ylxl’lel’xyl7ylyl7zlyl7 i’yizi’zizi ()

= I

€=1€1,€125€135€51,€),€)3,€3/,€3),€3 @)

(€4 IXE D aqT b FIELSY)
3 8 L EORHET 2 WS MASHI xR DN
B, bbb Z2MTRDD.
meinHBeH2 ®)

7zl
B =[u1,u2,~~un]r ©)



Thsd. ZIZTn I3FEEEETH. el BB OF/INOEA
IR B AR hre LTROBN, ERNRES. E X
1T R &AHEBB~2 bv t=[,,e ] ICXVRAO)T
HKEND.

E =RT 10)
=721,
0 -t
T=|¢ 0 -z amn
-t, t, 0
Thd. ZOEIFRESMREZITY, REtEZRDD.

4.3 AIEA0D 3 RTEEEH

FHEN-FER175 R L EREN 2 MLt ZHWT, %t
JERO 3 WO ELIT S . BEEIHOH A TALENS 3 Rt
22 R OFFR ~ED D MR 7 MARR D5 A P 2 FH
EEL LTHEETA.

X 6 ICAr—LAEEOWERKE/RT. T—Ya AT LA
FHCIEEgEROREATE LTHERT S0, 27—
HHRPRHTH Y, FHIFERORAr— AR ERr— 1 & —F
LW DD, 22T, E—va A7 LAFHEITHS
NIz 78 1 SOFHHA P Z23INT 5. 2 OFHHAR O {5 A
o, ZIRAT UARBOFHE P kKD, ZIRAT L
ARHOLES A T AR FAE LT mp, =p, 7D K H 7% m
TS, hoFe—v 3 U AT UARIERE m 515 2
ET, AT HEbEEITD.

m
s ——
1
<)
—

~—--
N

N N / /
Before movemeth Xf;t,er movement /

A AN « ’
t i ~ 4
1 AN
measurerpent point p; N
(motion stereo)

~

measurement point P,
(binocular stereo)
Fig.6 Scale matching

5. fHABROHE

B OX AT ST UL IERETIE RS, $00ELR R
STWD., ZORDIEABICHIBELZFM+2 2 L ick
ST, REBBAEZAELDIAREMEOBSVIEREREL, B
EDOBRWHIGEOAEFIAT 5.

SHAKSBE 1T, SR EE BT 1 BEE L Lz & & o
MEROECETIHMT 2. 77205, RO 3 RoTHELE
TS O G EE TS L2 b O FMiE s 5. 22T
S ROEFE E LTRY L g 2RI S ((12)).

g =08...8,,8..1 (12)
=721,
P L JIGTIN i TR TG, YA JIkac1i ()
7 axl,i a”l,i axl,i avl,i ax2,i a“z,i axz,i avZ,i

ap,- ay2,i
0y, Oy,

%%4_ op, ayl,i n op; ay2,i +

(14)
Oy, Ouy; Oy, Ovy; Oy, Ouy,

il

%azl,i +%azl,i + op, 0z, N op, 0zy,
0z,; Ou,; 0z, Ov,; 0z,; Ou,; 0z, Ov,,
Thb. TLT, X7 MgD /L AEFHAGEROMEE

L LT, RO &= SR DA EZRM T 5. 72721 h13E
ETH5.

-

(15)

g.<h (16)
INEEFHFEFICHY, R E xS s 2REL, FHE
REHREGTS.
6. RER
6.1 EREE
ERREEIZITEINI AT % 2 GRS LZBEe Ry b &

AL (7). B AT HEBEE 360mm ThH Y, HGHEiE
DR IEIE 1920 X1080pixels Tdh 5.

6.2 EHAIEER

FERIIX 8 DL HIBBERNRKE TRy N EEBE IET
1Tofe. ZOL XIS LB ER 9 1277

THRRA T UAER, B—a v AT LA RN K B EHE
R ENBREREZR 10, K 1112, A7 —ab8 RO
FEROMEEITo TR 2 b R-MEX 12, %0 Bl
X131 T. FROLE, ZRATVUVAFHITOL AT D
i, REOFITZEOFRE, fFRaDmRIE, E—va A7
VARHHICON AT OFLE, HEORITZOFHIETHD.

X 10, 11226, B— 3 VAT LAFHAGER & LR TR X
F U RICITEE L Z N RS, EEDFRK L
LT, MISAERBOBORERMIE, B AT BONEBTR DR
FEENZZOLND.

K12, 13226, BEEREOERPFHIITE TWAH Z L2
M5, Fl, MR R — v E RO IR AT LA RHARE R
EE—Ta VAT UARHIRSR AT LIk, £—
va AT VAR RIS e A s — VR E B 2 b
TW5%.

F7, £1TIZENEN ORI ORI 27, £1 X
D, ZIRAT VAFHHOAIERE AT — 3 > AT LA
IZHERTELS D> TND Z N5, ZHEIGROR
HIGEWOTEDICTER—THERS L, TEFR—-FHO
JAFEOBEFIZONWT ORISR REEZIT -T2 ThD.
T AT DNER, FERRT A—F % X0 ERECRD S Z & TIE
WERTER—FHMERDDLZENTEHED, ¥ T L—
varvORBEEED DI ETEHRITTIRAT LA ORI
ITEMET D2 ENRFRRTHDL EEZLND.

S BIZEHAE B b ERRER O K/ “RIEm A KD, £
MO OIEMFEEZ RO TR EZR 2 (R, £2 L0, £
REM O fg /D M A S OFEMERZENILIZ 02m 1ZEH Y, K
DIBEEDRLI DL ICHETILENDD.

Fig. 7 Mobile robot

Fig. 8 Environment



Fig. 9 Stereo image pair
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