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Abstract

This paper is concerned with print quality evaluation of a large number of data. A

computer simulation of evaluation for actual data shows that distributions of evaluation

values do not obey the Gaussian distributions in the majority of cases. “Representative”

which expresses a statistical value for a set of printed images, is proposed. The repre-
sentative R is dfiened as: R=M/N, where M and N denote the 2nd moment about the

origin and a total number of data, respectively. Four kinds of values of representative

(darkness, strokewidth, noise factor, and centroid deviation) are strongly correlated each

other. The quality for a set of priented characters can be expressed by any one kind of

representative.
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Table 1 Data Used for Simulation

Font OCR-A Numeral “0”
Printing Unit Lineprinter
Ribbon NBC: Silk, 13 meters long.
Paper OCR Paper
Smpling Four Lines are sampled at approximately

every 10000 lines from a printed pile of
142000 lines. Fifteen numeral of “0” are scan-
ned in a line.

Total No. 900(=15x4x%15)
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Fig. 1 Distribution of evaluation values.

Table 2 Results of Evaluation

*& PCS PEAK #% #% STROKEWIDTH s+
PRINTED STANDARD REPRE= PRINTED STANDARD REPRE -
LINE MEAN MININUM  MAXIMUR  DEVIATION SENTATIVE LINE MEAN NINIMUM  MAXIMUM  DEVIATION SENTATIVE
1 0.852 0,825 0.890 0.014 04852 1 1.285 1.050 1.423 0,082 1.287
2 0,848 0.819 04875 0.013 04848 2 1.229 1.075 1,362 0,071 1.231
3 0.842 04814 04884 0.015 04842 3 1.210 00996 1.364 0.071 1.212
4 0.821 0.785% 04861 0.017 0.821 4 1.178 04968 1.300 0.077 14180
H 0,824 04786 04860 0.018 0.824 H 1e167 04991 1.303 0.076 1.170
6 0.814 0,773 04860 0.021 0.814 6 14156 04965 1.319 0.083 1.159
? 00854 04819 04894 0,015 04854 7 1.210 14042 14345 0.080 14213
8 00786 0741 04862 0.024 0786 8 14102 0.922 1,248 0.079 1,104
9 0.786 0,751 04856 00025 0.786 9 1,074 04845 1.209 0.079 1077
10 0.777 0,731 04850 04029 04777 10 1,024 0,806 1,178 04075 14027
11 04756 0,707 04852 0.036 0,757 11 1,023 04764 1.166 0,098 1.028
12 0,735 0,676 04817 0,031 04736 12 1,002 04800 1.129 04077 14005
13 04732 0.687 0.810 0.029 04733 13 00944 0791 14089 0.081 00948
14 0.712 0.625 0,837 00040 0.713 14 04957 04759 1.113 0.084 04961
15 00692 04631 0793 04034 04693 15 04907 0.726 14084 0.092 0.912
** NOISE FACTOR #» #+ DISTANCE BETWEEN CENTROIDS ##

PRINTED STANDARD REPRE= PRINTED STANDARD REPRE=
LINE MEAN MINIMUM  MAXIMUM  DEVIATION SENTATIVE LINE MEAN MINIMUM  MAXIMUM  DEVIATION SENTATIVE
1 04145 0.023 04295 0071 04161 1 2.3 Oel 648 1.7 2.8
2 0.141 0.028 04323 04069 0157 2 2.3 0ol 6.8 1.8 2.9
3 De142 0.034 04273 0,067 06157 3 243 0.1 5.2 1.7 2.8
4 0.159 0.001 04356 04085 0.180 4 2.5 Oel 7.l 1.9 3.1
s 0154 04034 0331 0.071 00169 H 2.5 042 643 1.7 3.0
6 04173 0.046 0.362 0.073 0,187 6 2.7 0e1 645 1.9 3.3
7 04176 00034 04400 00094 00200 7 2.8 062 8.6 2.2 3.6
8 06179 0.026 0e394 0.094 04202 8 3.1 0.2 9.2 2.4 3.9
9 0¢199 0.023 04395 0e116 0.230 9 3.5 045 8.7 2.6 4.4
10 04205 0.028 0.422 0el12 0,233 10 3.8 03 93 2.6 4.6
11 04213 0037 04459 0e119 0.244 11 3.7 0.2 10.5 2.9 4.7
12 0,202 04043 0.470 04106 00228 12 3.6 0.3 9.0 2.5 4.4
13 04253 0069 04541 04116 0,278 13 4.1 0.5 9.7 2.8 5.0
14 0223 04062 04457 04104 04 246 14 4.0 0.2 9.9 2.9 4.9
15 0.271 0.071 0.520 04133 04301 15 5.0 0e3 12.7 3.7 602
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Fig. 2 Results of evaluation for a numeral
of “0” (OCR-A)
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Table 8 Correlation Coefficients Between Values
of Representative

STROKE NOISE
WIDTH FACTOR

PCS PEAK
STROKEWIDTH 0,977
NOISE FACTOR

DISTANCE

0913
~0.928

«0, 943
«0e946 00985

Table 4 Correlation Coefficients Between
Evaluation Values

STROKE NOISE
PCS PEAK WIDTH FACTOR

STROKEWIDTH 0.726
NOISE FACTOR =04194
DISTANCE ~0,144

«0.678
=0, 674 04905
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