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This paper presents a new method for optimally computing the 3-D position of corresponding points in three views.
Our method is an extension of the optimal correction approach of our two-view method to three views. The eipolar
constraint in terms of the fundamental matrix between two views corresponds to the trilinear constraint in terms
of the trifocal tensor among three views. It is pointed out that the simultaneous linear equations for determining
the correction is ill-conditioned. Based on algebraic and geometric considerations, we present a technique for
computing an exact solution using a generalized inverse of rank 3. The proposed method is far simpler than any

existing methods and is suitable for practical applications.
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e (X,Y, Z) DELHENME SN S.

10. 2B

K 5 3 TFIRICEE LS 2F—Eg LIciRRE L
T3 BDHAASHOEFE LERTHS. BT A
X 1000 x 1000 HizE, SRR f = 600 EZEZE
LT3, BFREZREEAD z, y BEICHNICH
FHE O, EHRZE o (BER) OERDMHIKS /A X
ZMZ, o &I/ A X% 1000 EIRESE, &4



X 7: HERF/SZ D 3 Ei.

. . /// . / -
(a) (b) (a) (b)
&%ﬁf?@io)?f@ﬁ%'%% jb) 3 RytZEfHh D Q, W{%ﬁj:ﬂ)il:f@@?ﬁ%%% jb) 3 Rtz o
M@} [ RSt 2 =t - mm; R REFE MR BN RE AR HE
MRIHHTSE 3(a/ fo)?. mm%ﬁﬁ3wﬁw.
DRDFEZITo Tz, #IEE EOZLEN 107100 11, F & &
TCEsETRELT.

B 6(a) DFEARIE, Hlhc o (BF) #&D, @
H L TORREBREDERTROFE % Bix 5382
KL TEA LI DTHS. BRI/ N _RED
HRTHB. ThbbT—2ZERK (40) ITRA
L TER/IN_FEIC K> T3 HThiE (X,Y, Z) ZEE
L, Zhz= (38) I &> THEY LIAIEZRHIEA
EM@&LK%@T%%

RARIEEE 1ML 7= EERMIATHE 3(0/ f0)? TH
5. ChEIRLHECEZ2HEREEE EIIHNLT,
fRE/o? Ve 13ElE UTHEE 3 (= 6 XTZefd
D 3 KITARZER S DRIKTT) D X2 HAIHE, 7
DHRHMEN 3 THB T itk 3 [12]. KhSEH
DFEDRERSERAIVAAHEICIZIE 8L, s
ERTONTVB T EHEREINS.

X 6(b) DG 3 KITIEIL L INIE & EOMED
HERED RO ST ROV % Bix A2 LT
LIS DODESE (RMS #82%) Thb. B
BN_REDHRTH 5. BN _FEIIEENED
T ehnghs.

X 7 idehd BICEE U7 T eE, TR RO FE
BEOICEBLIZ 3BEDHATHLIE LIEBRT
HB. RIXy, BEBY A X 1000 x 1000 EHE, HES
Pl f = 600 BIRZMELTWVS. ThITHLTE
HRT/Z >V LRRDOERERZ T2, K8IZK 61
WIS HERTHS. DD LEmMEF/ XD
HBELRICHERMEONS.

AFX Tl 3 B DIIERD 3 RIThiB % Rl
ICHET 3 =ZANROH LVEEERERLZ. Th
AR [13] D 2 EHRDFEITR LRl ED#E 2
F7% SERICHR L8 D TH 3.

2 BHRDGE L DEWIZ, 2 EGRIOERTIC &
% TR 3 BRI O =FEESRT VIV
KX B=ERPIRE &2 THB. D
&, MERZEDZFENEL 1 5EREED, 7
NHBELMcBT L RigRH L. ZLT, Zhic
ST B7zic, RE, BARNERICKY, 5
V7 3 O—RETHIE BV THMEBRRNMESNS T
E&RLUTE.

3 ERL_EDOEG, 5 D= ARIB OB EEIEIE
BICREZMELE Th, RERRAFTHEINATY
5. INHIEITANT 3 onZE OB Z KT
58DT, AREVERICHEBETIEIRTSH-2D, &
Bt A4 7SV BREE Lz L, ZAIKE
LTW3B EIEEZARV. KR Uz S I
BHETREENEONS C L RMOMEZIRD
WTWEWK S TH5. EEORBEITHEAT 5ICIF
AR DOFENREELTVWEEEZ 5.

AT SEBROGEZR LN, THhiZ4H
BLLEICE BREETHEREE NS, ThicDVTE
FIRIBRDZFETH 5.

SLUTFIC Ty S LENBL TS,
http://www.iim.ics.tut.ac.jp/ sugaya/public.php
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18 : JRATIIE=ZBEERT VIV

BHR (LY XD DEFFRICSHD, b Z
Hc—BLTWBREND, HASEFERDOEDIC
R, (HHE(TH)) 7ETEHEL, t, R FEATBEL
TehENGHE LIzl 95, CDLEX (38) BED
MR BIRFATH Py ZRDE 512725 [7).

(10]

(13]

(14]

(15]

[16]

T T
Py =K (Rm —Rote )

Ko N XSHESS A= ITHTHD, 7AN
7 L Y(x)s BHAH O)» £ R firy» by J=PaN

(41)

(togm)» Vo(my) BB E X, RDK SIS [7].

Y Sy Ve tan i) vo(r)
K = 0 fee) Vo) (42)
0 0 1

&L, ZEE

BRATE Py D (i) BR%E P2
7

BTV T RO & 5 ic&E 3 (7).
21 22 23 24
Poy Pl P(g P(;g
31 32
- jo [0 T T
J J J J ’
T Ty Ty T
1
Poy o Fo Fo
31 32 33 34
o Yo o o
- 9 9 T T
J J J J ’
RO RO R
1
Pay Poy Po P
11 12 13 14
o 7o Yo Yo
1
A G RO T
J ] ] J
P<kl) P(}:g P(}gl) P(kn
1 3 4
Poy o Fo Fo
NI Mba, y, 2ICHUTTHT = (Ty) %
Tpq = €ljpempgTima’y’ 2* (44)
EEET DL, ROBBHED LD,
Tpgy® = €ljpemkgLimaiyi2byP =0 (45)

BRI, €5 & j, p EANBZ B LB EDS
DI LT yiy? IZEDELCTH D, Flejpy’y? O
THBHELD-oTO0ICARZDNETHS. LiehioT,
Tiq, Taq, T3g DD D UMK T, [k
ICRDBEFRE K DILD.

Tpg2? = €ljpempgTimaty’ 2829 = 0 (46)

LTeh¥ o T, Tp1, Tpa, Typs DD D UDIEIHST
TV LEXD, 9D Ty, DHD 4 EDFHHEIE
W THD, BOITINLOBEHETEINS.

%P, K (44) IZRDEIICEFRTES (@13 mod
3DME) . T5F 5%k L ZEHDED, HEX
RNM 1T 3.

i 2 1
T, = (Tip@LQGBlyIJGﬁ 2992 _ TPO2901,p01 002

_Ti17691,q€32yp®22q691 + Ti:oGBZ,q@?ypealzq@l) (47)





