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Abstract
If an object to be observed is much larger than the field of vision, we should observe
it part-by-part as in ophthalmcscopic pictures, gastrocamera photographs etc. Pictures
obtained through partial observation should be assembled into a mosaic picture which shows
the whole object. A hierarchical picture-assembling method is introduced in order to speed
The method deals with a set of pictures each of which

Initially, the

up the picture-assembling process.
is reduced to the pyramid structure introduced by Tanimoto and Pavlidis.
method determines spatial differences between every pair of pictures at the coarsest level.
Spatial differences are then refined, step by step, by the processing of finer pictures, and
false differences are corrected through a triangle check at each level. The computational

savings of this method are demonstrated theoretically and practically, and the correction
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ability of the triangle check is presented in the appendix.
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Fig.1 Hierarchical partial-matching.
The figure shows how the spatial difference
between pictures g; and g; at level n is calcula-
ted in the case where [24&;;"* V| SM,2N-2—
M, and {24n;;"*V | SM,-2¥-"—M,. The other
cases are calculated in a similar way.
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Table 1 Spatial differences as determined by the
proposed method at level 0. The upper and
the lower elements of each entry show the
spatial differences in x and y-directions,
respectively.

SPATIAL DIFFERENCE (DETERMINED)

PICTURE S Ss S Si S5 S¢ S; S¢ Sy Sy
[ 3 15 47 53 69 78 86 104 112
2 0

S 0 15-10 8-13 21-12 6
s -3 0 11 44 47 65 74 82 98 108
* -15 0-24 —6-21 6-27 -8 6—16
s -15 —11 0 33 38 54 62 72 8 96
d 10 24 0 17 -3 3 -3 14 30 8
s —47 —44-33 0 6 21 32 39 54 62
. -8 6-17 0-20 13-20 -2 14 -7
s -53 —47 -38 —6 0 16 26 34 48 56
. 13 27 3 20 0 33 0 18 33 13
s, —~69 —65 —54 —21 —16 0 9 18 32 41
. -2 —6-30 -13-33 0-33-15 120
s —-78 —74 —62 -32 —26 —9 0 9 23 31
' 12 27 3 20 0 33 0 18 3¢ 13
s —86 —82 —72 —39 —34 —18 -9 0 14 23
. -6 8-14 2-18 15-18 0 16 -5

s, —104 -98 —88 —54 —48 —32 —-23 -14 0 8
* -20 -6 -30 —-14 —33 -1 -34 —-16 0 -21

s —112 —108 —96 —62 —56 —41 —31 —23 -8 0
° 0 16 -8 7 -13 20 —13 5 21 ]
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Levels and picture sizes (pirels)

4 5x5

3 10x10
2 20x20
| 40x40
0 80x80

Fig.3 Pyramid for a picture s,.
Levels 0 through 4 are shown.

Y6 —
So

Fig. 4 A mosaic picture constructed by the
hierarchical picture-assembling method
from the pictures shown in Fig. 2.

Table 2 Spatial differences found manually.

PICTURE “s,}s,ls.{s.ls;)s.lsdS.[Splsu

SPATIAL 4 11} 33 5| 15 9] 9116 9
DIFFERENCE 14 |-24] 18 |—19] 32 |-35| 20| 16 | —21

7odIE, AFIC L ->TKRDIZR%A Table2 (C/RT.
SER LI e 4 2 EE%E Fig. 4 10R7.

43 8
. BRBICBONTHREINIZERDERDH % Table
s S 3 (REBR)ICRT. Table 3 iKHT, (i)EEM

Fig.2 A set of pictures. BERLVDERBOBAICR, SLOERSEL (BELN
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Table 3 Number of correct and incorrect spatial
differences determined at each level.
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Fig. A-1 Correction ability of triangle check.
The curves show correct rate of spatial differences
before the triangle check () vs. correct rate of those
corrected through the check (P,). Parameters I and
¢ denote number of pictures and probability of an
erroneous triangle coustructed from incorrect spatiat
differences, respectively.
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