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Maximum Likelihood Estimation
for Parametric Fitting
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Department of Computer Science
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Maximum likelihood estimation for parametric fitting problems that often appear in computer vision and
robotics applications is stated in general terms, and the covariance matrix of the maximum likelihood
estimator of the fitting paramters is proved to attain the theoretical lower bound in the first order if the
problem belongs to a classs called ezponential family. Then, maximum likelihood estimation is expressed
in the form of nonlinear optimization in terms of the fitting parameters alone. By applying our theory,
the form of the nonlinear optimiztion for maximam likelihood estimation is given to the problem of fitting
a line and a conic to point data, 3-D motion analysis for a general and planar object from two views, and
3-D interpretation of optical flow.
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FTF 4 NV T o~ IlBEDRH D ERICERENH
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(6] F—% 7o—z v o ERgHEN (48)
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U fsdedy 3477 4 ANV T O—DEHI QTN SET
~TOEHIC b 3 BHEET.

Jv,w] = /s W(z)(|z, &,v|+ (v x z,w x ) dzdy
(49)

— min

1
(v x =,V[z](v x =))
ChIRERERELEETS B0, (DIBE K
Ko THRRICESTIEHBTES[4, 6o 7L A
ASOBEFEvICH D Hzs, (HEE) OT7o—1k
YRTF—F" THD. W(Tge) = 0 IKHEDDT,
BEULvOFHABLOZOEHICHD S ARE
LDBIRTRET 5 BEHH 5 (FHEEH).

W(z) = (50)
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8] {10) CHWLWRI S AN SAOTREHELE
BB TERLTWA Z &AL, £ ULTERL
HEBOHEEZYTRD/ S A -5 DLHOIERERA

LRI EXE L. HELOBMELEHTIEED
ISy HFNCHE AERB LS9 7 OB TIRYD, B
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B RE(LRIBEE T,
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