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3-D Motion Analysis by Renormalization

Sachio Takeda and Kenichi Kanatani
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3-D motion can be computed from two views if we can determine the essential matrix from
correspondences of eight or more feature points between two images. As is well known, the
essential matrix can be robustly computed by least squares in the presence of noise. In this
paper, we first derive the optimal weights for the least squares in the sense of maximum likelihood
estimation based on a statistical model of image noise. Then, we point out that the solution
is statistically biased even if the optimal weights are used, and present a new scheme called
“renormalization”, which iterativery removes the statistical bias by automatically adjusting to
the image noise. Its effectiveness is demonstrated by random number simulations.
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TokosKh3.

renormalization({ma}, {mg})
l.e=0,Woe=1la=1,...,N &3 3.
2. RoT751 A(R) R/ NEAEEER/NMCT D X5

Z BRI R 2 FRIC K > TR 5.
N
A(R) = Z Wa(me x Rm/)(ma x Rml)T
a=1

—c (I - -;—(M + RM’RT)> (45)

2 OR/NEREY Am, HIGT 2 BUEHF~27 b
A% hET5.

3. BAFHG = h x R%EEL, @ ctEH»
Wo 3RO 5 CEHT 5.

1
IGmeI2 + (IGT mall?

Wa (46)
Am

¢t T (k. MB) + (h, RMR h))/2
(47)

4. EEFHRBR L CuERThIE 2. KRS, BERLT
W BT A—%— {R,h} #ET.



