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Statistical Bias of 3D Rigid Motion Estimation

Kenichi Kanatani

Department of Computer Science, Gunma University
Kiryu, Gunma 376, Japan

First, the procedure of the “best iteratve method” for estimating 3D rigid motion from two images,
which is considered to be the best among existing algorithms, and its geometrical interpretation are -
presented in terms of “N-vectors” from the viewpoint of “computational projective geometry”. Then,
statistical bias is shown to exist in the computed solution when the input contain random noise. The
analysis is done by a tensor calculus technique based on a simple statistical model. This tequnique can

be applied to a wide range of problems.
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(1) £F84 0 OF Y CEIETFI R #0IiEL
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ENoDHAATOBWMON 7 bk my,---,my,
Biltko N <27 tr % my,.,mly &5 KL,
ChbDT7F—FHBELXFATCVE LT 5. EHIL1X
Y, BBT A—% (R, h} 2T 3 CRROBIFE %
BRI X

(FRE 11 Bxohicifi~s tr {m,, m,}, a=
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a=1
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e DETHAY 0o (FFEA Py OWRAE LIRS &5 hi,
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sin g = |(h, na)| (3.2)
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k=1
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BIVO(z -2 BERER T — Ty, -, 2T — Tn D |
K Ld XU 2 RELEOEEHRT

COREKRBRROEBRICES T3 B/MEME
Ja(z) — min KIFZHH 5 L &, FERAEIL A
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T, flelRRiERHicoTw3 2R
F. TORHCHBZEOBRREFARBEALLZOLE R
bhwn TTZTCTRROXS AffilAhErrsEL 3 (E
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N7 brmgm), BERENREDOME mo,m, I
LT me = Mo + Amg, mly = ml + Aml, ¢ &
{EL, 3|3 Am,,Am! EEREN m,,m), KEHET
me BLXU M, ORYKHKHENIC (TAhbbIRTOH
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L, CHBhb M, BT R, R 1EHCE-CH
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¥ Am, DRKEEIBp < ||Amy]l<p+dp i3
Ry P(p)dpThH s 2 L, ||AmL| dEILAMICRES
YDETE bk, N7 FACASZREREN
ICIATTC, M P(p) BF<TRA—THBL§3. %L
T, ROES5EL (Bpm,myyl - 1 2 BLRELTS
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BERN<Z b rCeRALTREOE S C—H»HD
MirictE U3 L{RET 30 b {HNTH 58, HtkoR
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CARPRERECRLEEFABTZFRWIERTH 3.
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(BEA) REICE D Amy & —~Amg OHHREI—TH 3
POXFHEL DI oA TH B Am), ICOWT bRTH
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L3 —Fh, Amgm=0XDb

E[Ama@)Amgy] = E[Amg@)Amg(z)]
= E[Ama(j)Ama(a)] =0 (7.5)

(Xeya)
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M8 MmgoEEOMEET A

THE Y, HHEXZWMCEHLTHBTH 220
(A7na(l)qma(l)10)T ¢ (_Ama(l))7na(l)10)T & D5
RFE—T® Y, pkEL Y

E[Ama(1)Amgg)] = 0 (7.6)
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Kbt (EX) 7> Y ARTH 3 1L EEERITECTHY |,
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[$8E 1)
1 2y = = 1 2
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1 o 1
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+E[Ama(iyMa(i) + E[Amay Amag)]
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