IYEa-FETass
TA=DxF 7 W1
(1999. "11.7 17)

BRI RMDAT LA A ATICSE D= RTET
EZ ek =M

B PR AFERT
DR 1-1-4
E-mail: {ueshiba | tomita} @etl.go.jp

P/ ST A — 5 BRAD AT LA A A TITBITF 5 T E R~ S HE A B80T 2 BRTHIIL, 7To08

AR 2HEZREL, TOMERBERT. ShCkoTa—2Y v FEMICBITS Y — Y 0ET
BRI R D, EHIT, BA—BICRETELZVEBIESOEELHOPICL, Z0BaI1C bR
BILLY b BLLRAENFRIBONL L ERT. HICA—FHEED 4 507 7 4 EREIZT
AAERDHIES 5 E2EHT S, BRI, EEELHVAERICL > CTHBROE YL HRITT 2.

Metric 3D Reconstruction from Stereo Cameras
with Unknown Focal Lengths
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Ths fundamental matrix, which encodes the complete epipolar geometry between two perspective cameras
with unknown intrinsic parameters, has seven degrees of freedom. This paper presents a new simle algorithm
for decomposing the fundamental matrix into two focal lengths and camera motion parameters under an
assumption that all the intrinsic parameters other than focal lengths are available. We derive a closed-form
solution for focal lengths and characterize the degenerate motions under which no unique solution is possible.
Even in these cases, it will be shown that we can elicite richer geometrical information than projective
reconstruction. Especailly, an invariant expression for affine coordinates of four co-planer points is defined
under gaze motion.
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(a) Stereo images with constant focal lengths
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