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Accuracy Bound of Parametric Fitting
Kenichi Kanatani
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Parametric fitting problems that often appear in computer vision and robotics applications are stated
in general terms, and a lower bound on the covariance matrix of the unbiased estimator of the fitting
parameter is theoretically derived. The data are regarded as random variables, and the lower bound is
expressed in.terms of the Fisher information matrix with respect to the true value. By applying this
theory, the lower bound is computed for the problem of a fitting line, a plane, and a conic to point data.
Also, the lower bound is computed for 3-D motion analysis from two views and 3-D interpretation of
optical flow.
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BREOHMEFESRIGTEMUT I E. FB 1L D,
BRI AN SADTRIBROLIIKEZASNS
(BEMER), 7272 L 3IRFTARS Mba = (@) & 3
RFEHTHA = (Ay) EOBa x A% (ij) BEH
22,1=1 eiriar Ay DITFIE BT B (e XTTF 4 >
FEeDLFSnLTHED. (ijk) D5 (123) DIBIEF
DLE1, FENDOLEE -1, TOHMOBLIZ0 % &
5)0

Vih]
VIR, h]

( YN Wadeal SN Weaab,

V[h, R) N
ViR) |~

N Wabeal TN Wababy
VRO LD ICEHRT 50

) (47)

(48)
(49)

8, = T, x RE,

by = (2o, REL ) — (h, RE)Z

Wo = 1/((h x Rz, V[zs)(h x Rz,)
+(h x Zo, RV[z,]RT (R x &)
+(V[zal(h x R);(h x R)V[z.])) (50)

h x R 3EKRTFIEREINSG [2, 3] R (47) OFRIF
RYIAE K- THEETE S [10),
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WD PSS EH A T TEN LB EEE
(z,y) £T 5 (BMALIZER). # A FVULEE v, B
HE w OBRMEBEITE ) &S OERER (z,9) D
EEE (FFF4 A7) % (3,9) &T 3. A
ASOfESEE f(BAIZER) & U

z/f z/f
y/f v/ f
1 1

T =

(51)

) T =

EBL &L ROTEBFHERIED IO 3, 5o

|z, Z,v|+ (v X z,w x ) =0 (52)

Pt LA T F 4 AN T O—IcEERTNbDET B,
{v, w}% (BB S X—F LEs, BELS
A =% {v, w) I B HBIER (52) BBHEFATH
60

ATF 4 ANTO—CBENS D, EBICENIH
BiEe REET LN T, Pl 2 bORRE
HCTHBET D, ATF 4 AT O—BIFRROLD
HYUTIHHHEE LS,

(F3 5 5] 7—% 70— 55X EREHER (52)
BRIIT B AER €5 A — 5 {v, w) EHEER L.
(v, w} OFRIEEE {5, 0} DEBSNLET B,
K URY — VOTREWAR 2bic o] = 1 EEHIL
T3, vICEESFE~OHHTIIE Py = I-voT
L. HEER {5, 0} ORABITIERD & 5 1258
R

V[p] = E[(Pv(d —v))(Pv(d —v))"]
Vo] = E[(é — w)(@ —w)T]
Vg, @] = V@, 3] = E[(Pv(®—v)) (@ -w)T]
(53)
BEENERIBITWHN, = BEPBATH V] 2HT

B, R ILDERZ SAN - STOTFTRERDELS
IK5Z 505 (BHHIENE),

0 Y
Vio, 9] =

[sWaaTdzdy [ Wab' dzdy
[y WhaTdedy [ Wb dzdy

Ve, @]
V@]

) (54)

72t [gdedy BA T T4 ANV T O—-DEHEIHLTH
ATRTCOEHICHI28f 5L L, a, b, W AKD

LHITEHEKT B,

i=2zxz+|z)|’w - (z,w)= (55)
b = ||z||*v - (z,v)z (56)
. (57)

W= oxe Vi <o)
RENOFRECDIBE K-> THETES
7.

11.F&H _

AUE2—FEVa o RT 4 7 BN ER
SA MYy 7N TROMETIRT - ZICRED
HHLULE, ERTEIHEICHBEARD S, XHRXT
HEEAE —BRICER(L L. /35 4 — 5 ORRIER
OHBESTHNOTFTREZBRVCHH U, BIELTAE
T AERB LTIy 7 OYTRDIIDONTHR
~, HBICLD 3RTEHFET. ¥ TST 1 ANTO—
BT OBEDOTREH I,
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