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High Accuracy Computation of Rank-constrained Fundamental
Matrix by Efficient Search
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A new method is presented for computing the fundamental matrix from point correspondences over two images by
maximum likelihood (ML) subject to the constraint that it has rank 2: an optimal singular value decomposition
(SVD) of the fundamental matrix is directly searched for by the Levenberg-Marquard (LM) method. There is no
need to include 3-D coordinates or camera matrices as unknowns. The accuracy of the solution is compared with
the theoretical bound (KCL lower bound) by simulation, demonstrating that the proposed method is generally
superior to optimal rank correction of unconstrained ML, yet the computation time is generally shorter.
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6: EEG LIS (100 fE) .

& 1: [ 6 OEEUROMIGEAD 53R BRTHIORRE &
FATRR () .

Fik | B | FUTRM
wm/ N3k SVD it | 45.550 | .00056
B/LHEED SVD fIE 45.567 | .00644
&ILHEE DR @EALL 45.378 | .00746
REE 45.382 | .00300
CFNS #% 45.567 | .01304

COPITIREHEDRBHE L RBREIIFIER
CHHCHORL, BEGZIERLUTH A, BRZED
SRR RN REMIEDR 0% TH Y, RN_RIED
SVD #IEZRFERVIRNTHS. R N_RED
SVD HEB L UBAHED SVD #HE & D AN
R&L, CFNSREIZEIHEED SVD HEDORE L
4N

7. ¥EH

AR T 2 ERORE ST — 2 L BB T %
ST 2LVISMEDL LICRLHEEEEHET S
FLOWAHBRZRELRLY, CThIBERTH O8I
FE{ES R (SVD) ZEHICL—R N~ - v —H—
M (LM)ZETHETZEDTHY, 3RTTHEERH A
ST KBRS ED Z LB R, ¥ Ial—
avicXDMER KCR FREEL, FEREDS—
FRACHIER [18] IR L= REMIEX D L E BIC B
THh, POETRMLELTETLRER L &
2L, REVERICHT 203 MEIISEHTED
BN LERBESTHS.

BEE: AREO—HICERE AR TS B EAAS C
(No. 17500112) DEIKICE 57z, A—RA 5 1) 7D Ade-
laide X% Wojciech Choinacki {E+1ch 5t CFNS i

DTG5 LERHLUTIEE, B%%#H%ELTEWET
LIS LET.
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