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Do We Really Have to Consider Covariance Matrices for Image Feature Points?
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Fig.1 Noise modeling: (a) isotropic homogeneous;
(b) isotropic inhomogeneous; (c) anisotropic
homogeneous; (d) anisotropic inhomogeneous.
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Fig.2 The residual surface.
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Fig.3 Feature covariance evaluated from the residual surface (solid lines) and

the gray-level derivatives (dashed lines). Feature points are (a) generated
regularly, (b) chosen by hand, and (c) detected by SUSAN.
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Fig.4 (a) Two images of an outdoor scene. The left grid is mapped to the right
image and corrected with subpixel accuracy. (b) Correlation between the
covariance matrix and the template matching accuracy: the residual-based
approach (X); the derivative-based approach (+).

00000 JAz2+Ay? 000000000000
000000000000 4b)0000

OO0 «0c00o0”D0 2000000000000
gooooboobobobooooooobobboooooo
goooos3000000000000000DDOO
00000000000000000000000 4(a)
gboobooboooobooooboooboobo

04b)00000000000OOO0OODOOO
gooob10oo00oooooboooooooon
gboooboobooboobooooboooboooboo
gboboooboboooboooboobooooboooon

5. O00O0oO0boOoooOoogooD

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000

20000000 {(za,%a)}, {(zh,ya)} 0000
oooDoooooo {82}, {x%}oooooooo
00000000000000000000

za/fo zo/ fo
LTa = ya/fo ) 213:1 = y(/)z/fo (19)
1 1

fo O za/fo, Ya/fo, Ta/fo, yo/fo 0 1000000
|:||:||]DDDDDDDDDDDDDDDDD‘%Q,.’B;|:|
0300000000000 000o00oooooo

gooooboooogo 2000000000

Vola] = (fT g) | Volah)= (iT g) (20)

00000000000000000000000
00000000000000000000 2., 3.00
000000000000000000000000
000000000000000000000000
000 1.000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0oooooo

5.1 00000000000

2000000000000000000000
00000000000000 HOOOOO {xz.},
{#,}00000000000000 [3],[6]0

xh, = Z[Hzo] (21)

000 Z[-]0 000 1000000000000
Jd00HOODOOOOOooboooooooooo
0000000000 OO0|H|=100000000
0 A=(4;)00000 4] = /57, 43 00
gogood
goobo0ooooboobobooooboboo
doooboobo0oooobooboooboobuoobo
016,[8000000000000000000 H

235



0000ooo0oooooo '102/2 Vol. J85-A No. 2

error

0 5 10 15 20 25
instance number

(b)

05 (o) 00000 O0O0OODO. (b)DODOOODOOOOOOO. OO0: 00000
oooooooooooooooooo: oobooooooooboobooOoOObOon.

gooooooooooo

Fig.5 (a) Corresponding points and their covariance matrices. (b) Errors in the
homography computation using the covariance matrices evaluated from the
gray levels (solid lines) and their default values (dashed lines). The num-
bers on the abscissa indicate individual instances.
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Fig.6 (a) Covariance matrices and corresponding points. (b) Errors in the funda-
mental matrix computation using the covariance matrices evaluated from
the gray levels (solid lines) and their default values (dashed lines). The
numbers on the abscissa indicate individual instances.
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