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GretagMacbeth® Eye-OneDensityTone Reproduction
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IInstrumentsnstruments

GretagMacbethGretagMacbeth®® EyeEye--OneOne



Tone reproduction curves show the relationship between optical density and tone%, or in other 
words, the input-output relationship in a printing system.

Tone reproduction data can be obtained by means of either the Eye-One or the Personal PIAS-II.

Measurement accuracy for density and color is usually higher for the Eye-One than the camera-
based Personal PIAS-II.

The TRCs below show that the two ink types exhibit almost identical tone reproduction (or 
input-output) characteristics.

TTone one RReproduction eproduction CCurves (TRC)urves (TRC)

MimakiMimaki SS21SS21 Jetbest SS21Jetbest SS21



TTone one RReproduction eproduction CCurves (TRC)urves (TRC)
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CCIEIELLabab CColorolor

CIELab or L*a*b* color data 
here are obtained using the 
GretagMacbeth® Eye-One.

The results are plotted in (a) 
an a*-b* plot, and (b) Tone%-
L* plots.

The results here show that 
the color characteristics for 
the two ink types are quite 
similar.
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CCIEIELLabab CColorolor
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CColor olor GGamut*amut*

Status TColor Density Standard:

2 degObserver:

D50Illuminant: * Color gamut is the size of the color space 
within which a printing system is capable of 
reaching. 

SS21 INKSS21 INK

JB SS21 INKJB SS21 INKColor  Gamut

-100

-80

-60

-40

-20

0

20

40

60

80

100

-100 -50 0 50 100 150
b*

a*

SS21
JB SS21

y = 0.9722x + 1.5378

0

10

20

30

40

50

60

70

80

90

0 20 40 60 80 100

L*(SS21)

L*
(J

B
 S

S
21

)



LLine ine QQuality uality AAnalysisnalysis

QEA Personal PIAS-IIInstrument:

Line Quality*Measurements:

• Line Quality Metrics include: width, blurriness, raggedness, line density, contrast and fill.

• The above metrics are computed based on the ISO-13660 international print quality standard.

• Line quality is fundamental to the reproduction of fine lines, details and resolution in a printing 
system.

SS21 INKSS21 INK JB SS21 INKJB SS21 INK



LLine ine QQuality uality AAnalysisnalysis

ISO-13660 Line Width Definition
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LLine ine QQuality uality AAnalysisnalysis
ISO-13660 Edge Blurriness Definition
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LLine ine QQuality uality AAnalysisnalysis

ISO-13660 Line Density Definition
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LLine ine QQuality uality AAnalysis nalysis SSummaryummary

308.6297.1398.3405.1357.71.014All Color 
Avg.

293.2291.3399.3415.5357.71.014Y Average

315.2307.4385.3383.5357.71.014M Average

315.7309.1391.3379.6357.71.014C Average

310.4280.6417.3441.6357.71.014K Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

Measured Line Width (µm)Target 

Vertical



LLine ine QQuality uality AAnalysis nalysis SSummaryummary

97.7100.9100.6103.1357.71.014All Color 
Avg.

112.8112.9111.9123.6357.71.014Y 
Average

99.0103.497.5102.7357.71.014M 
Average

90.894.1101.291.6357.71.014C 
Average

88.193.291.794.5357.71.014K 
Average

JB SS21SS21JB SS21SS21

Light on DarkDark on LightAverage Line 
Width (µm)

Average Line 
Width (points)

Blurriness (µm)Target 

Vertical



LLine ine QQuality uality AAnalysis nalysis SSummaryummary

3.73.14.03.4357.71.014All Color 
Avg.

5.03.23.92.5357.71.014Y Average

3.22.54.24.5357.71.014M Average

2.73.24.02.6357.71.014C Average

3.83.63.84.0357.71.014K Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

Raggedness (µm)Target 

Vertical



LLine ine QQuality uality AAnalysis nalysis SSummaryummary

0.180.190.740.75357.71.014
All Color 

Avg.

0.180.180.610.60357.71.014Y Average

0.170.180.650.66357.71.014M Average

0.190.190.820.82357.71.014C Average

0.190.190.900.91357.71.014K Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

Density (OD)Target 

Vertical



LLine ine QQuality uality AAnalysis nalysis SSummaryummary

0.830.830.760.76357.71.014
All Color 

Avg.

0.770.760.690.69357.71.014Y Average

0.780.790.710.72357.71.014M Average

0.880.870.800.80357.71.014C Average

0.900.910.840.84357.71.014K Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

Contrast Target 

Vertical



LLine ine QQuality uality AAnalysis nalysis SSummaryummary

1.001.001.001.00357.71.014
All Color 

Avg.

1.001.001.001.00357.71.014Y Average

1.001.001.001.00357.71.014
M 

Average

1.001.001.001.00357.71.014
C 

Average

1.001.001.001.00357.71.014
K 

Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

FillTarget 

Vertical



LLine ine QQuality uality AAnalysis nalysis SSummaryummary
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LLine ine QQuality uality AAnalysis nalysis SSummaryummary
MAGENTA
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LLine ine QQuality uality AAnalysis nalysis SSummaryummary
YELLOW
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LLine ine QQuality uality AAnalysis nalysis SSummaryummary
BLACK
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LLine ine QQuality uality AAnalysis nalysis SSummaryummary

299.5266.2430.1426.8357.71.014All Color 
Avg.

370.1262.6406.9433.4357.71.014Y Average

275.5261.7426.1405.2357.71.014M Average

286.2266.5433.2421.2357.71.014C Average

266.1273.8454.1447.3357.71.014K Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

Measured Line Width (µm)Target 

Horizontal



LLine ine QQuality uality AAnalysis nalysis SSummaryummary

135.0128.1148.8144.8357.71.014All Color 
Avg.

137.4143.6136.7165.3357.71.014Y Average

168.5157.6170.1151.5357.71.014M Average

124.4122.2150.5140.0357.71.014C Average

109.889.1138.0122.2357.71.014K Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

Blurriness (µm)Target 

Horizontal



LLine ine QQuality uality AAnalysis nalysis SSummaryummary

8.05.18.44.5357.71.014All Color 
Avg.

6.67.84.94.2357.71.014Y Average

11.53.68.25.6357.71.014M Average

8.13.710.23.9357.71.014C Average

5.95.110.24.1357.71.014K Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

Raggedness (µm)Target 

Horizontal



LLine ine QQuality uality AAnalysis nalysis SSummaryummary

0.200.200.760.75357.71.014All Color 
Avg.

0.180.190.640.68357.71.014Y Average

0.190.190.670.64357.71.014M Average

0.200.210.830.79357.71.014C Average

0.210.200.890.88357.71.014K Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

Density (OD)Target 

Horizontal



LLine ine QQuality uality AAnalysis nalysis SSummaryummary

0.840.830.780.76357.71.014All Color 
Avg.

0.780.750.720.68357.71.014Y Average

0.780.790.740.72357.71.014M Average

0.880.860.810.79357.71.014C Average

0.910.910.840.84357.71.014K Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

Contrast Target 

Horizontal



LLine ine QQuality uality AAnalysis nalysis SSummaryummary

1.000 1.000 1.000 1.000 357.71.014All Color 
Avg.

1.000 1.000 1.000 1.000 357.71.014Y Average

1.000 1.000 1.000 1.000 357.71.014M Average

1.000 1.000 1.000 1.000 357.71.014C Average

1.000 1.000 1.000 1.000 357.71.014K Average

JB SS21SS21JB SS21SS21

Light on DarkDark on Light
Average Line 
Width (µm)

Average Line 
Width (points)

FillTarget 

Horizontal



LLine ine QQuality uality AAnalysis nalysis SSummaryummary
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LLine ine QQuality uality AAnalysis nalysis SSummaryummary
MAGENTA
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LLine ine QQuality uality AAnalysis nalysis SSummaryummary
YELLOW
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LLine ine QQuality uality AAnalysis nalysis SSummaryummary

These results again suggest that the line quality for the two inThese results again suggest that the line quality for the two ink types are very similar.k types are very similar.
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IIntercolorntercolor BBleed*leed*

Personal PIAS-IIInstrument:
Intercolor BleedMeasurements:

• Intercolor bleed in inkjet printing is measured by means of the line quality tool.
• The ICB between two colors can be obtained by the difference in line width of one color on 
another and vice versa.
• The Intercolor Bleed between Black and Y appears to be lower in JB SS21 ink than 
the Mimaki SS21 ink by about 40%.  Bleeding between Black and CMW to be similar in 
JB SS21 ink and Mimaki SS21 ink.

SS21 INKSS21 INK JB SS21 INKJB SS21 INK



IIntercolorntercolor BBleedleed
SS21SS21 JB SS21JB SS21

118.9111.2ICB ((µm)

966.1969.1BlackCyan

1085.01080.3CyanBlack

JBSS21SS21Field Color Line Color

Line Width (µm)1440 x 1440 dpi

125.8127.7ICB ((µm)

950.6949.3BlackMagenta

1076.41077.0MagentaBlack

JBSS21SS21Field Color Line Color

Line Width (µm)1440 x 1440 dpi



IIntercolorntercolor BBleedleed
SS21SS21 JB SS21JB SS21

91.7128.1ICB ((µm)

979.6964.5BlackYellow 

1071.31092.6YellowBlack

JBSS21SS21Field Color Line Color

Line Width (µm)1440 x 1440 dpi

118.9120.6ICB ((µm)

964.5957.9BlackWhite 

1083.41078.5WhiteBlack

JBSS21SS21Field Color Line Color

Line Width (µm)1440 x 1440 dpi



GGraininess raininess aand nd MMottleottle

Personal PIAS-IIInstrument:
Area Properties*Measurements:

*Area properties include: graininess, mottle, reflectance, density and L*a*b* estimation.
Graininess and mottle are computed using the ISO-13660 algorithm.

ISO-13660 Method for Computing Graininess and Mottle



GGraininess raininess aand nd MMottleottle

SS21 INKSS21 INK

JB SS21 INKJB SS21 INK

Graininess & MottleGraininess & Mottle

Graininess and mottle are 
measurements of the non-uniformity 
in color.  Both appears as "noise" in 
the color field, with graininess of 
smaller scale and mottle of larger 
scale.

The mottle for the two ink types 
are quite similar, with Mimaki
SS21 ink slightly higher in 
graininess than JB SS21 ink.

SS21 INK, Cyan 80% JB SS21 INK, Cyan 80%



GGraininess raininess aand nd MMottleottle
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GGraininess raininess aand nd MMottleottle
MAGENTA
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GGraininess raininess aand nd MMottleottle
YELLOW
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GGraininess raininess aand nd MMottleottle
BLACK
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GGraininess raininess aand nd MMottleottle
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GGraininess raininess aand nd MMottleottle
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GGraininess raininess aand nd MMottleottle
YELLOW

0

2

4

6

8

10

0 20 40 60 80 100 120

Tone %

M
ot

tle
 %

R

SS21

JB SS21



GGraininess raininess aand nd MMottleottle
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DDot ot AAnalysisnalysis

Personal PIAS-IIInstrument:
Area Properties*Measurements:

SS21 INKSS21 INK

JB SS21 INKJB SS21 INK
0.081.561.2441.336Circularity

0.0891.5361.2341.347BoxRatio

33.927727.383592.119644.347Perimeter (μm)

5.565185.365164.142177.437Diameter (μm)

1534.21926986.3621160.7324751.78Area (μm2)

12Count

StdvMaxMinMeanDot Summary

0.2292.1191.2631.622Circularity

0.0971.6551.2761.457BoxRatio

45.904797.229644.258705.153Perimeter (μm)

5.308183.393164.253176.812Diameter (μm)

1454.74826415.2221189.2924575.68Area (μm2)

12Count

StdvMaxMinMeanDot Summary



DDot ot AAnalysisnalysisSS21 INKSS21 INK

JB SS21 INKJB SS21 INK

0.1131.6431.2051.393Circularity

0.0891.3671.1081.219BoxRatio

30.186799.822690.896730.882Perimeter (μm)

5.616205.99188.574197.356Diameter (μm)

1737.85533326.0227928.7430615.48Area (μm2)

12Count

StdvMaxMinMeanDot Summary

0.0611.5191.3221.418Circularity

0.0741.4291.1821.326BoxRatio

23.544714.326643.721675.8Perimeter (μm)

6.483192.486169.375180.739Diameter (μm)

1839.26629099.5822531.4725689.4Area (μm2)

12Count

StdvMaxMinMeanDot Summary



DDot ot AAnalysisnalysisSS21 INKSS21 INK

JB SS21 INKJB SS21 INK

0.1841.9091.2611.485Circularity

0.0981.5721.1881.323BoxRatio

42.762753.184604.64690.3Perimeter (μm)

6.221192.108171.402180.723Diameter (μm)

1766.24228985.3523074.0525682.26Area (μm2)

12Count

StdvMaxMinMeanDot Summary

0.0581.4531.2241.329Circularity

0.0781.5561.2261.44BoxRatio

21.029688.302620.828654.189Perimeter (μm)

3.2185.561172.038180.643Diameter (μm)

897.92927043.4823245.425637.04Area (μm2)

12Count

StdvMaxMinMeanDot Summary



DDot ot AAnalysisnalysis

The results here show that the dot characteristics for the 
two ink types are quite similar.

SS21 INKSS21 INK

JB SS21 INKJB SS21 INK

0.0561.3631.1851.305Circularity

0.0731.2290.9531.103BoxRatio

44.344814.176656.241742.963Perimeter (μm)

9.127221.963191.918206.941Diameter (μm)

2983.27238694.7328928.2433699.64Area (μm2)

12Count

StdvMaxMinMeanDot Summary

0.0881.5671.2191.33Circularity

0.0891.4381.1771.267BoxRatio

32.068787.078671.892716.145Perimeter (μm)

3.836204.396191.634197.751Diameter (μm)

1189.80632811.9928842.5730724.95Area (μm2)

12Count

StdvMaxMinMeanDot Summary


