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Consideration on a Correlation Model between Visibility of Local Density Unevenness and Input Image Characteristics
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Abstract

It is known that visibility of density unevenness on printed
images is varied depending on contents of original images.
In this study, methods to extract characteristics, which was
correlated with visibility of local density unevenness, have
been suggested. The characteristics were obtained on each
unevenness itself and luminance distribution on each origi-
nal image. As a result, a correlation model between visibility
of density unevenness and image characteristics has been
suggested, when the target was the unevenness with nar-
rower width below 2 degrees of visual angle. Although dis-
crete Fourier transform (DFT) has been used to extract the
characteristics, some alternatives different from DFT can
improve accuracy of the model or expand the model for the
unevenness with wider width over 2 degrees of visual angle.
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Fig. 1 The definition for physical values of density unevenness images.

Table 1 The conditions of the density unevenness.

Levels Small Middle Large
Polarity | Dark | Light | Dark | Light | Dark | Light
AL*/L* | 0.001~0.067 | 0.074~0.145 | 0.146~1.055
d (mm) 0.24~0.98 D/2 D
D (mm) 5.72 63.15 124.71
d/D 0.0019~0.17 1/2 1
w(°) 0.2~0.4 22~43 4.6~8.3
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Table 2 The criteria for each rank.

Rank Criteria for Visibility | Criteria for Impression
4 FEHICHLD RIS B
3 ERVAS) E
2 FPHZD PRAUR D
1 RZZPHI 0 HZ2 205027 6%\
0 RIELZ & LTk CcE AW

3.2 RER2 RIS

EF2 MBI ERmI N2 ERTH DY, % D5
FEEil LF—Tholz, EER1 & OMHEMIZET, bk
FEWER LR LT/ THormiTH D, RIZ, 7
VIFHMITHMN L 7 v 7 EHIR T v 7 2 XA T, TH
Moy TRICKR S EEESBZATHORVWE L, FX,
TEXT 2 REE 2 7 DFRIZZKFEST RS O 5 ERRIR &
EMEL 7 D2 T, ZNENAHL T ERATEHE
L7z, Wiy, & 7EBOERICE > TEL 2 BHEE
{EEBIEES I DD E L, MBRELTDwiX
Iy P THOERE L, EB2OREL T DwiX
FA09~14ETHD, 2T2ERBETH- 7,

4 BFAEEETIORE

JR RS R O R R 2, S 2 VYT O IR T IR
L7, EBRIOw< 2D 5 A FHRICH W72, BEEL T 1
RGO JEFEER T — 2 BB WT, HEEL S THicH
SO & HIWT S N BN I F % 550720, BiTRCAE T &
WRTHLUE L 72, DR, HIESTTEOHRLBL T DE—
B E =T 5 XL, BB SN IES Rz
ZNZIEHBES E LTYDEY, H% ICHHEE AR IC 2
fal 72 L C2RIGDFT %475 C, MHROEIE S 1, 7%
DB A 72 BRI R 23 5 12 TR 725 75 16 0 2205 1
BRI =AY PVOARMH L 72, 2 2T, HA28ICH
BTEZRIZAEL, BoNNAT—AXT L &24/A
DL 19/ A A o R #0E (2.0~9.4 [cycle/degree])
THEOL, ZOMDMEZEPFE LT, —DDRIEEERICE
WTEHBOEHBEELS® 2561, 20rhicsB»H
CFE B EE gL bDEPFE L, 22T
TESTHIFH IS U 72 RIREGH 12, ATl 7RSI L &
WEATICH 2 2 E2HHEE L LT, FERlDw<2)E
DIRIE LT DG NFBEOHIR T v 712xf LT, PEDS
X DROHBIZ R T L) ICAbE R, @b
DTH 5,

WEL 7 ARZRIREETH S, Ty POPHKRI
(d/D), M wéEH Ty PHOEH (w), FEM o
g TRRICHY D, LA L c#ioRE (N) &, &
SRR R PF 2 T, ROMBEE F L Z2RE L 72,

T L 7 358 =axIn{N-(d/D)/(PF-w)}+b---(eq. 1)

a, bIZEHTH 2, WEL FHAMIE, RT, B
vy, IR vy 7o ziETdbo L5,

FEER D9 bwz2[EDEE L 7125 3 JFEREmHGR I
DWW, PF2132% 120 O1EHMEEZ 2 OHbdi s 7 D
Iy PhEE T3 &) ICEEL T, JedoiiEcPF
R U 72, EBR2 THIZIRE 2 7 235 a7z AR
SR L TR, BA 2SO 1> IES 2 B &
L, Z0H0E L7 OROMIEDS 3T 2 X ) ICHEL
TPFzHM L7,

5 HBREER

In{N-(d/D)/(PF-w)}Z AL L, A, kleq. LIZHWZ%
NTRX—=% &, IREEL T HERM % R &aHlifE & oHES
BB % Table 3 128, 2 ORE, BEEE L J HFME O£ 5H
fEI XS OV HE % #A L 72, Table 3 ®ALYL*
BBRELAZOHEa2Y N7 A MTH S,

Table 3 The correlation factors (R) between values representing visibility
of density unevenness and image characteristics.

(a) experiment 1: Light and dark unevenness were included when R was

calculated.
RT Visibility | Impression
rank rank
w<2° AL*/L* -0.03 0.10 0.10
d/D -0.35 0.42 0.42
In (w) 0.28 -0.30 -0.30
N -0.50 0.59 0.59
In (PF) 0.43 -0.45 -0.48
A -0.52 0.61 0.63
w>2° In (PF) 0.09 -0.20 -0.19
(b) experiment 2
RT Impression rank
Circular Belt-like Circular Belt-like

Dark | Light | Dark 1 Light | Dark 1| Light | Dark | Light
In(PF) | 026! 041! 021 0.30|-0.381-0.491-0.42 1-0.53
A -0.26 1-0.41 {-0.21{-0.32| 0.51} 0.52} 0.44! 0.59
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