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Studies of Quality of Half Tone Reproduction( 1)
—Microanalysis of Printed Matter —

Ikuo Natio

Abstruct

A reflectance of half—tone printed matter decreased with increasing wave number measured. The
measurement by an image processing apparatus indicates that the reflectance decreased continuously
around the dot edge. The width of the reflectance change was determind to be 32pm. By the effect of the
dot edge, the dot area was changed in the monitoring threshold value, the wavelength, screen ruling, dot
percentage, etc..

On the basies of thies results, an equation for the evaluation reflection density was proposed on the

hypothesis of a middle tone area around the dot:
R=(1-2)107 9P+ a10 9 —p (10 9P/2— ]~ d5/2)2

where b is the middle tone area. The width of middle tone area was also determind. The error limit of the

equation was within 0.4%.
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Fig. 2. Image processing apparatus
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Fig. 3. Typical relationship between the reflee-
tion density calculated (d.,.) and it me-
asured (dpe,.) in the halftone product.
The density calculated was obtained by

means of the Murray-Davies equation.
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poT AREA ( a)

vs. the dot area (a) . A . Demonstrated
the change of A R in the monitored

N 3
wavelength, screen ruling = 3.94 X' 10 Fig. 5. Photograph of micro-Pattern taken by

lincs per meter, A moni. = 700 (1), using the image processing apparatus.
550 (2), and 400 (3) nm. B : De-

monstrated the change of A R in the
screen ruling. A moni. =550 nm, screen
ruling=9.8 (1), 19.7(2), 39.4 (3),
and 59.1 (4) X10° lincs por mcter.

Fig. 6. Reflection Traces of half-tone printted matter
Photo 1 :9.8X10° LPM, a=ca. 50%, 2 :9.8X10° LPM, ca. 20%;
3 :19.8X10° LPM, a=ca. 50%, 4 :9.8X10° LPM, ca. 80%.
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Fig. 7. Models of the reflection around the dot

edge (a) and its reflection trace (b) .
The rise width of the reflection (A L) length/mm

was determined; 44 (B-filter) , 32 (G), Fig. 8. Reflection traces monitored by using fil-
and 27 #m (R). .
ters at a same area.

Fig. 9. Photographs of a half-tone printed matter They indicated
the change of the imaging area in in the theshold value.
Sample : 250 LPI, a=ca. 50%, measured by using G-filter.
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Fig. 10. Relations between the threshold value and the imaging area.
Sample : @ =10~90%, 50LPI(a ¢), and a=10 90%,

250LPI(d f), filter :

density area
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Fig. 14. Models of density trace. A : Murray-
Davies model, B . a model for the mic-
roden sitometer trace, C . a model con-
sidering the middle-density area, D : a
top view of the model C.
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