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Abstract

In pattern recognition of the handwritten numerals, if there are a large number of temlate
patterns and these patterns are large in dimension, we can not adopt the similarity method
because of need for a large memory-capacity. But we can sufficiently apply this method
to handwritten character, while the input pattern is transformed into the uniformed pattern
by a normarization method and is lowered in dimension.

There are many papers which have been proposed about a method of the normalization,
but no powerful method for this procedure. An explanation is given to an improved and
powerful method for the normalization by the use of the projective geometry. The basic
conception of this method have been proposed by G.Nagy, et. al in 1970 applied to the

handwritten numerals without thinning procedure. In our method, this is applied to thinned

handwritten numerals.

There also have been some papars about the methods for constructing the template-pattern

and these have been practically applied to printed pattern.

The present study gives the

method by J.C. Stoffel in 1974 an improvment in the view of the probabilistic tendency
of the input pattern and the improved method is applied to the handwritten numerals.
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Fig.1 A illustration of the cross-ratio
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Fig. 2 The Projective Geometry and the Coodinate
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“0” “1” “2" “3” “gr

02120 22200 22120 21120 22222
22012 22200 22022 02022 22222
22022 22000 20022 00222 22222
10001 22000 02222 02222 12220
10001 22000 02220 20022 10220
12022 22000 22220 20022 11222
22212 22200 22202 12212 22220
02120 22000 01112 01120 02222

agn “gn wrpn “gn agn
21110 02229 21222 01120 02120
12000 21022 22221 22022 22222
22220 22000 22021 22222 12001
22220 22220 00022 01222 12221
02222 12222 00022 22220 22221
00021 12222 00012 22212 02222
20001 22001 00022 10011 00011
22221 21222 00022 22022 00010
02110 02112 00020 22120 00210

Fig. 7 Examples of template patterns
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B2 RIRKBTALDEHELINBY. 2L 6
REMSTRTD7 7 AL TNITELZLE,
ERRELTILEVATH 5. AR TR, X
(5.2) D&M 2 2P LD 7 T RO TRIZLLCE
A, Thoms 2D T (B RED j=2 2TF
OXEEERY, (5.2) RNEFML FikTHETZH
HEEEALTH 5.
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ROBEFEOEEEART 120, BFE/ L~V
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FTTOERIC 4 — VICERLT 2 FHeEIc kb, 1,000
HOXFEEBOTERET->7:. TOH>H400@EE T
vFr— MEROEE 2 -V EL TR, BY 600
Bk s — v E L THEXRETT-7.. Tablel,

Table 1 Result of Recognition by template set S,
in case of testing pattern set

T a0 | oo | 07| oso| o8| 0%

recognized ratio 91.2 91.0 91.0 90.5 88.5
error recognized ratio 8.8 8.5 8.5 8.2 6.7
reject ratio 0.0 0.5 0.5 1.3 4.8

Table 2 Results of Recognition by template T,
in case of testing pattern set

(a) B=0.05
% 4 0.0 | o075 osol o8| o9
recognized ratio 92.5 92.5 92.0 90.8 88.8
error recognized ratio 7.5 7.3 6.7 5.8 4.7
reject ratio 0.0 0.2 1.3 3.4 6.5
(b) B=0.1
T2 | oo | o] oso]| o8| 0%
recognized ratio 92.0 92.0 91.5 88.7 81.0
error recognized ratio 8.0 7.8 7.5 6.5 3.5
reject ratio 0.0 0.2 1.0 4.8 15.5
() B=0.15
= [
T | oo ( 0.75| o0.80| 0.85| 0.9
recognized ratio 91.0 89.8 88.8 85.0 76.0
error recognized ratio 9.0 7.9 6.7 5.3 3.5
reject ratio 0.0 2.3 4.5 9.7 20.5
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Table 8 The Number of the used template
patterns in experiments
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Table 1, Table 2 kb, AME 6 % Ka{Thid, &
DEBBUBLTECENG»E. Lichi- THER
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