a2Ea—-FEVarE 120— 7
ARA=TDAF 47
(2000. 1 21)

ERTIOSE: RREROERNORE
C es@— WA
BB TEMMRTER  1(5) % HEES 27 LS

QEBROEMNIENOHE L L EBTF R T ThOEBOEREREL VA 5 OB AT A—F Lo REH
B CAERBIRSBETATLTY RAEFTYT, TREADIFERTRINLERTIOSRTREGICES
KbDTH3, ELMBAEL RIBLOFHEELTXTHEFTS, ELIKEEBIECEERIC2EBROESR
EHTIELWLEERBLTHEERDIFEEFRL, TOREOBLOFGEEH S, BB CBEEZAVS
Bougnoux DARE AR LD BRI LH b FEHT B,

F—0— F: BEGHET, BRI, HORE, RREE, FER 28X

Decomposition of the Fundamental Matrix:
Closed-Form Expression for Focal Lengths

Kenichi Kanatani* and Chikara Matsunaga'

*Department of Computer Science, Gunma University, Kiryu, Gunma 376-8515 Japan
"Broadcast Division, FOR-A Co. Ltd, 2-3-3 Ohsaku, Sakura, Chiba 285-0802 Japan

We describe an algorithm for decomposing a fundamental matrix computed from point correspon-
dences over two images into the focal lengths of the two images and the camera motion parameters in
a closed-form expression in the fundamental matrix. Our algorithm is based on the decomposability
condition of the essential matrix expressed in terms of its scalar invariants. We give a complete analysis
for degenerate camera configurations. We also describe an algorithm for computing a single focal length
in the ‘degenerate case and ‘analyze the indeterminacy condition. Finially, we recapitulate Bougnoux’s
formula, which describes the focal lengths using the epipoles, in our theoretical framework.
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