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Abstract

Quantitative evaluation of print quality is neccessitated to evaluate optical character readers

(OCR) and to develop reliable OCR. The method for print quality evaluation of a large number

of data has been considered experimentally by using “model” data with artificial noise. Sampl-

ing interval of printed images, preparing stroke-widths as a standard character, and so forth

have been studied from the standpoint of the feasibility of print quality measuring instrument.

Computer simulation about numerals of OCR-A printed by a line printer confirms the

usefulness of the method described. It is clarified that the print quality which is examined by

man as before can be evaluated quantitatively, objectively, and mechanically.
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Fig. 2 Characters with artificial noise.
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Fig. 3 Relativity translated positions of
standard pattern and input
pattern.
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Fig. 4 Usable stroke-width at average estimation error under one per cent and the
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Table 1 Estimation errors of the maximum similarity and its position
in the case of varying the stroke-widths preparing.

ESTIMATION ERRORS
== ESTIMATING DISTANCE ' — T |
\\(GRID POINT)  SIMILARITY | POSITION-X POSITION-Y
e 4 3 8 10 5 8 10 l 4 6 8 10
TRANSLATED POSITION e
MEAN 419 459  4.39  4.41 442 397 3.75 0.61 3.3 7.07 5.27
® MAX. 7.44  7.87 7.87 7.79 9.44 9.18 8.48 220 10.08 36.70 20.07
MIN. 1,50 1.73 137 1.84 0.11 014 0.23 000 057 055 0.89
B MEAN 157 179 201 1.8 | 0.78 0.53 045 033 | 000 220 576 4.69
® MAX. 420 429 421 398 , 25 152 1.43 0.95 000 694 35603 21.8]
MIN. 0.00 007 002 007 | 000 000 000 000 | 0.00 000 0.5 011
I . — R BRI IR = IR
MEAN ! 403 433 405 400 « 0.66 2.42 1.86 1.57 1 0.63 271 640 5.71
® MAX | 7.28 7.8 7.85 7.62 238 9.44 018 6.8 | 230 6.0l 36.70 20.07
MIN. S 150 177 137 1.8 000 0.11 0.14 0.23 f 0.00 0.64 0.55 0.89
MEAN ‘ 2,53 283 287 2.8 000 262 2.3 208 J 0.91 0.8 0.75 0.65
@ MAX 463 463 442 449  0.00 877 854 6.24 ‘ 2,38 231 227 2725
MIN. 0.65 0.77 077 0.65 @ 0.00 0.00 000 000 | 000 000 000 0.00
T ) S (%) -
Table 2 Linearity of the similarity with relative positional translation of two patterns.
name k I | H a ‘ X ! O
- " rT T e VL VT
translate?gf;;t:z?:t) \30“0" horizontal vertical ‘ horizontal | vertical horizontal vertical i hg;ﬁ?:;fl 1 hsre;zt?:at;:l
-, T i T
l 0.033 ‘ 0.034 0.049 i 0.016 0.046 | 0.025 0.041 0,037
1 I AR B . | e I
. ‘ " ” ” 0.045 | » 0.00 |  0.03
2 —— . ] _— _ —— —
: " ‘ » ” p " i P w I 0.037
3 A I - L B
| v ‘ " " " 0.044 | . 0.039 "
4 —_— — _—_ e [ P — e —
| ” | " " B " ‘ ” P 0.036
5 . S _ - : __ L
‘ ” ; " P v ” ‘ ” 0.038 ”
j T . , .
41 0.032 ‘ 0.088 | 002 | . ' 003 "
8 - e S - ——
‘ " { " o ” | " ‘ " " ”
[« J— ! - - _— —— P S
" " ” " ! " | » 0.035 | "
10 — | . - S : ! N . S
o R i o o
(difference)
m ax. similarity
— ) )
| I z
[
l 1 = / \
[ £
©
| I § = 0,02 mm
o -
~dNd translated distance
relative position where the centroid relatively
of standard pattern coincides with 2¢
that of the input pattern similarity varies linearly

Fig. 5 Relative positions (D~@) of standard
pattern and input pattern previously
translated.

Fig. 6 Variation of the similarity with
translating an input pattern and
the standard pattern relatively.
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Fig. 8 Examples of two-valued black and
white character figures.
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5 PN -3k 1 —_ 2
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B5. 3
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_ 8
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> 17 g e . 9
L A Ao et N [ 181
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Fig. 10-1 The results of evaluation for
OCR-A numerals.
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Fig. 10-2 Variation of PCS;..k, threshold, and
mean-darkness with printed lines.
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1) ISO RECOMMENDATION R1831, “PRINT-
ING SPECIFICATIONS FOR OPTICAL
CHARCTER RECOGNITION,” (Ref. No.
ISO/R1831-1971).

2) F - RE: “KEAIF REFM@EE, BRL
7, Vol. 18, No. 4, pp.225-231 (g 47. 4)
3) (L - BRE: “HEDIED 2, 3 OHE”, FFL

K, 117 (§g 45.8).
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