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A Study of Smoothness Evaluation Method for Printed Gradations
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We have proposed a new method to evaluate the smoothness of printed gradations. In this method,

smooth curves are estimated from gradation curves in a uniform color space, which are calculated from

a captured image of output media. Various chromatic and statistic values are generated from the differ-

ence between the smooth curves and the gradation curves. We experimentally optimize an evaluating

function based on these values. The final evaluation indexes of the gradation are obtained from these

values and the function. By visual experiment using gray gradation patterns, we derived the evaluating

function with a correlation efficient of 0.8 between subjective judgements and the indexes. Based on this

experiment, we have implemented the smoothness evaluation method into a Photoshop plug-in module. By

this work, it becomes possible to quantify the smoothness of a gradation image easily and systematically.
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Fig.1 Method of obtaining elements of gradation roughness
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Fig.2 Flow chart of this method
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Fig.3 Flow of deriving evaluation indexes from the element of
gradation roughness
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(a) Anchor image

b) A part of sample image

Fig.4 Anchor image and sample image for visual experiment
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Fig.5 The correlation chart between subjective judgements and
evaluation indexes (for training charts)
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Table 1 Components and their weightings of the evaluating function

R B (1R17) BH (2RI1F)

AL RERE 51.31 -25.15

AL* B K fE-B/)MB 1.91 -1.17
AL*EHk -0.05 6.94E-05

AE*BK(E 9.22 -0.72
AE* B K fE-1 /)Ml -12.76 2.81
AE*Fi5{E -6.04 6.62
AB*ZE{LROEERE 0.53 0.05
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Fig.6 The correlation chart between subjective judgements and
evaluation indexes (for test charts)

4 FEFMFFEY — IV DIERK

TREET k% PO TR IRE AT U [ 3 e B A 203 P RE 73 3R 2k
FEAf Y —VEVERG LT, Ay —bid, Adobe Systems
DOHE G 7 + 2 = 7 Photoshop L TE{EST 5755
AVEYVa—NVThHD, 7Fv by FRAF+vFZHVTYT
57—y g VilligEm% 57— 51t L. Photoshop LAY —
WA LT 57— a VIl T — 5 ORI 253
5o Fig. 71T, AV — AWM EIT- TV 5
AR,

TOY—NTk->T, 7V v s ORBEFMEE R E 5
feFNEICH » CRRICERBTERtTtZ 2 L5 1c -
too WIZIE, BIED R+ v FEHVIGS. 6ORET
1207 57— va VllBEFHIT 5 2 ERTE L0,
FOH LD MEEN TS /14 ik ZNERKETH
5o

Fig.7 Evaluation using Photoshop plug-in
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