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Abstract

An instrument for evaluating qualities of printed characters is constructed. The instru-
ment assesses a large number of printed images, and calculates statistics for a set of printed
patterns. The instrument is composed of a scanner, a mini-computer, and its peripherals.
A character is scanned by a vertical grouping of photocells, and is sampled every interval
of 0.04mm in horizontal and vertical directions. A video signal is quantized into sixty-four
gray levels. The data fed from the scanner are evaluated by a program on the mini-
computer. The quantities of evaluation are darkness, strokewidth, noise factor, and centroid

deviation of an input pattern. Statistical quantities of evaluated values are calculated.

Statistical figures are a mean, the minimum,

a “representative”.
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Fig.1 A photograph of the instrument constructed.
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Fig. 2 A block diagram of the instrument.
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Fig.3 Inner view of the scanner.
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Table 1 Specifications of the Scanner

Resolution 0. 04 mm/point (hcrizomal and )

vertical directions

Gray Levels 6 bits/point (determined by photocells)

. 101.66 mm

Diameter

(up to size Ad)

Effective Length ‘ 300. 00 mm

Revolution Velocity L 14 sec/round (4.29 rpm)

Scanning Drum

F
l
3 \ Moving Velocity l 12.7 mm/sec (0.5 inches/sec)

Feb. 1977
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STROKEWIOTH : Approx .0.4 mm
Fig. 4 Scanned data of a test pattern.
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Fig. 5 Reflectance vs. sampled value.
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Fig. 6 Sampled values (in two-digit hexadecimal)
of a sheet which has uniform reflectance.

5. X&# 50.7% O—BUEHEOREEEE L&
&, TEEBHOSHEBICEXAINIESE 16 #X
2 TERLIbDDO—B%E Fig. 6 2RT.

FUYINMEERBERICRZ &, FYE X1 TH5H
5, MBBOLRIBEALBNEVS T ENTES. &
TTEIMICRT, &STEAECRETS, BESMHE
2ESTVBTREELEVDT, 74+ ber7r4
DORFHEDNS vHF HIBLAERNENZ S,

(4) B& &5

HEFROY Y 7Y v SHBERD 5E50H 57
B EEERET0.04mm T L) 2R--HE%
Table2 (TR, COXROYMMRHEBARIC LT
3, HANEOEMEEDLLTHA. MROFHER
336, B/IMEIX 297, BKEIZ372THB. FigE +10
%DIEIT 302~369 TH2H05, HEOEER, 12T
ZOREANRTH I, DIROKEBEHTHS.

FHE VI 412, BERE—2TEHINTHT, BE
bHBDT, FEFILFET 0.04mm IR
BCREERENERT S C LidEL BV, BlESTA
BORHMAIC FENFAlCRe—2 ) —x v a—4*
BROAFOENTNED, OV a—=FDHBDN
FYFICLBERTHELBEDNS.

4. XFREF-9OHMIE

HELCEEZRECEE K7 it ST
3 xra-Z0RSOMBOKREVDORER, 8503

Table 2 Sampling interval in horizontal direction
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Fig. 7 Reflectance vs. sampled value (corrected).
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TYPE IN INFOR-
MATION ABOUT
INPUT SHEET

READ IN SCANNED, PRINT OUT
DATA (MAX. RESULTS
'SIX CHARACTERYS] —

9
READ IN A PUTE STATIS-
STANDARD ?&:LUI:LUESI
CHARACTER 10 i

PRINT OuT
STATISTICAL
VALUES

PROCESSING OF
A | EVALUATION

Fig. 8 A simplified flow-chart of evaluation.
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Fig.9 An example of input sheet.

TYPE IN DATE
£2/06/76

TYPE IN SHEET SIZE
=t

TYPE IN FONT
ocra

TYPE IN CHAPACTER SET
MMPL

TYPE IN LINES/SHEET
1

TYPE IN CHARACTERS/LINE
12
TYPE IN LINES/INCH
3
TYPE IN
19

CHARACTERS/INCH

TYPE IN LINE PRINTED
1

TYPE IN CHAPACTER SEQUEMCE
AC0),4€4),4¢8) .

TYPE IN NUMBER OF INPUT SHEET
1

PRINT OUT ALL 7

An operational example. underlined
portions show information typed in
manually.

Fig. 10
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*% FRINT QUALITY EUVALUATION *%

SERIAL PCS  STROKE NOISE CENTROID
MUMBEF. PEAK WIDTH  FACTOR DEVIATION CISTANCE
seci 2.691 0.904 ¢.183 C+ Cobot 107D 1.3
ooe2 2.648 0.891 2.060 (= €.Csm 2.0) 2.0
00e3 c.648 8.826 0.036 G+ lets- 2oD) 1.4
00¢4 0.636 2.915 2.161 ¢+ 1.8.% 03> 1.9
0005 0.673 1.083 3.061 (- 0.5,- g.3> 6.6
coes e.714 1.039 0.029 (= 1els= 0.0) 1.1
20C7 2.691 1.049 0.005 (+ 8.0,- 1.8) 1.8
2008 0.691 1.060 c.013 (= Cu6s+ Ca2) cee
aoos #.655 2.872 8.1034 C+ Badsm Bedd .5
6010 0.620 2.933 0.081 + 0.2,+ 3.3) .3
es1t 8.611 0.981 0.143 C+ £e2,4 0u1) c.2
eo12 B.673 ?.388 2.0999 (+ @els= 1.6) 1.6
Fig. 11 A listing of the evaluated values.
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#% *% STATISTICS *%x ¥k

PRINTED LINE = @1

CHARACTER = ALL

MEAN MINIMUM
PCS PEAK B.660 2.600
STROKEVIDTH 0.946 e.826
NCISE FACTCR f.e72 @.C05
DISTANCE 1.2 @2

STANDARD REPRE=~
HAKIMUM DEVIATION SENTATIVE

@714 2.235 L g.661
1.083 €.e86 ¢.950
@.143 0046 e.084

2.0 g7 1.3

Fig. 12 Statistical output for a set of printed characters.

ENfEHTHS. Fig 11,12 genehlc OXF
DFEREREMEIBTH 2.

8. & 7 U

Pt BELVLABHEF - 2 RHFEHEBEICOL
T, BOHRELEDTARN. AEBOKFEICBL
THOENEZEEAALTRZ, XFROVAELT-
EHEB L, ChEBHTLOOY 7Y 2T ETH
5. EEEBORBRELOOIESNIY 7 by =
T3 6 KicDIZB.

EEEBELBELLMIICIO AT ST Eg
FHNBERBADOTI Yy 3 -3, HZas B ORE
(=10%)BHT WA 7. TR, EF 1+ AEF
MRELEFHL, KA LOXFLEEROD~IERIC
BHOALZ ERRFEETH - 1o Eie, %D bacBL
TR B HERIC & > T3, HARLTXERET
— 2 ANEHTECERTER D 7. @Dy 3~
FERDEZIER, BITBRTEANFRET— 4
ZHEBROPANGHAAZEDL ML ST

RIELACEREE LAEOEEEE R, WROXFE
REREBCIHOONTVS, —ROXEFIER
CHOTIR, ANEROEHEIIHTEET 1+ AEF
DEHHEZIEEACHEICINT, AROBEBICED
TENENBEATELIICESV V2B BLTES
TEMBB. —F, IFELKEFECHEAD LS ICHE
BHENPERINZEAICE, BHEEIEOTES
FEAILOINEETHA .

BAEL-EAREEG, REEBRETLLTEERLE
o TWADT, A7 bVERIEHEBIZRADFNR
5> TW3. SHERIHC & > THFEE BT 5T
EHOH B C &3, XEk 1) wbiEfEihTns &
fELREER, TOHE,DE, COXIBHEEEN
12, KEOHEF - 2O RHFENFETHLEND
CEZBKINCRUIcicE EE S,

KEBOXFEF — £ 2 EHINCLE T 2154 O NIER

2, 1XFEXVH6BTHS. ALHDFAEKIC LT
L0 XFETINTE4 7 LTHIEHOFMICIT,
HWIBMEES 2. LEKMERO DI, "SR
Dy 7 by =7ORE (B2, FE/NUSEELE
ENUETEAEE., 74 27 ~0ORHEXONKE
BoTEOIRTHRIEE) 27708 1 XFLHDHF2
BLrfEzoidh- o, NERHZKIBICERT SC

2, BEOBBHER TIRARWELS L CEbn 3.

AEBICHSATNTOIHEREOFEARE,
JIS HE2ICbIBHEI N TS, A%EE 0 RIED, K
BHEF - 20 RHFBHEOERIANOF 1 H&75h
IENTH 5.

AHBEBLEAVTRKBOXEF— 2 DB T
V, XEZREE oS ANEROSHE L ORBEEF
550, HFRELHFHILEOBREELHASD
T2 ERBREANIHEETSHS.

WE AFEEBEORMER, KEFoY 7 [
& —HEHNE o X 7 AOPIEBR] 0o—&&E LTIT
bndboTHb. BETHMREeHER/ 4 - ER
W MR, AREE O S E I HER L RO
7o, BRIERFTERER - BETLFHREREEK
Bhroid, ETERRAHRICEERYE»L, &
HEIcBE L CRE4 68, MEAG. EEEEBER
HRBET (M) TEESNAZAOTH S, FEEEH2 R
LT EGR R, &i, BlfE Bk JEo¥itLo
THWZ, EELOFAITRBE Lz,

2 & X #®

1) ISO RECOMMENDATION R 1831 : Printing
Specifications for Optical Character Recogni-
tion, Ref. No. ISO/R 1831-1971 (1971).

2) JIS C 6253: ¥ FERO D OHFLAE,
BAEHES (1975).

3) (L, 8RE: HIFNFEORHEFEII2VT, B
46 FEfEE4 K 154 (1971).

) —: KREFSHFEL HHGE, Vol



148 % #

13, No. 4, pp. 225~231 (1972).

5) ——: KBHIFEF— %O RERME, HHLE,
Vol. 13, No. 8, pp. 525~532 (1972).

6) ISO/TC97/SC3/N171: A Method for Print
Quality Evaluation of a Large Number of Data,
by lijima, T. and Yamasaki, I. (1972).

7) ISO/TC 97/SC 3/N 80: Comments by the
Japanese Member Body on the Revision of
ISO/R 1831 (1973).

8) ISO/TC 97/SC 3/N 115: Comments Received

b1 Feb. 1977

on Document N 106: PIDAS Print Quality
Analysis by COL Grid Overlay, by Crawford,
J.L. (1974).

9) ISO/TC97/SC 3/N 127 : German Proposal for
Replacement of Sections 1 to 4 of ISO/R 1831
(1974).

(5142 B 17 BZA)
(051 45 F 24 HEZEA)




