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Abstract

This study examines the lighting conditions, specifically the light source, when assessing printed material at offices.
It assumes that the straight-tube type of fluorescent lamp is used as the light source in most offices. The total of 86
commerecially available fluorescent lamps, including general, high color rendering (EDL and SDL), and narrow-band (EX)
types, were tested. Using CIECAMO2Z, the colors of printed material viewed under a fluorescent lamp were converted
into corresponding colors under the standard illuminant, D50. The difference between colors under the standard
illuminant and these corresponding colors was evaluated according to the acceptable tolerance derived from criterion
set by experts in the printing industry. The Japan Color was adopted as a representative of typical offset printing. EDL
lamps with natural white color or with the daylight color were evaluated as acceptable in accordance with the tolerance.
The secondary level of tolerance, Level-II, was derived from criterion established by common observers. This level is
applied for general assessments of printing in which critical judgment is not required. All of the SDL lamps tested were
evaluated within Level-II, as were EX lamps with natural white color. Proofs printed using DDCPs were also used as
a subject for the assessments. Again, EDL lamps with natural white color or with the daylight color were evaluated
as Level-l. All SDL lamps were evaluated as Level-II, as were EX lamps with natural white color and R, above
88. In conclusion, an EDL lamp with natural white color is required when critical assessment has to be performed.
Alternatively, an EDL lamp with daylight color may be used for the assessment. For general day-to-day assessments,
which doesn't require as strict assessment decision, an EX lamp with natural white color and R, above 88 can be used.
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Table 1 According to catalogues and label indicators on
fluorescent lamps, fluorescent lamps tested in this
research are classified by light colors, color rendering
types, and sellers.

Type of Light Color
FL L VA w N D Other
Common P:1 P:3 T:1 P:2
M: 1 P:1 M: 1
H: 1 M:1 H: 1
1.2 H: 1 L1
I 1
SDL pP:2 T:2
(AA) M: 1
N:1
EDL P:1 P:2 T: 1 T: 1
(AAA) P:2
M:1
EX T:2 T:2 T: 1 T:3 T:4 N:1
(Narrow) P:2 M:1 P:2 P:1 P: 1
M: 2 N: 1 M: 6 M:3 M: 2
H:3 H:4 H: 4
N:2 N:4 N:3

P:Matsushita, T:Toshiba, N:NEC, M:Mitsubishi, H:Hitachi, I:Iwasaki
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Fig.1

Process flow to evaluate the use of fluorescent lamps, instead of the standard illuminant D5, for viewing colors of

printed material. Using CIECAMO2, the colors of printed material viewed under a fluorescent lamp are converted into
corresponding colors under the standard illuminant D5y The difference between colors under the standard illuminant and
these corresponding colors is evaluated according to the acceptable tolerance.
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Table 2 Parameters for CIECAMO02 that were employed in
this research to obtain corresponding colors under
the standard illuminant Dy,

Parameter Test Light Source Standard Dsg
c 0.69 0.69
Nc 1.0 1.0
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Fig.2 Relationship between R, values of fluorescent lamps and evaluated values for viewing each Japan Color according to the
acceptable tolerance scale (1.0 corresponds to the limit of the acceptable tolerance for professional users). Upper left: Japan
Color Sheet Offset (Type 1 Paper). Upper right: Japan Color Sheet Offset (Type 2 Paper). Mid. left: Japan Color Sheet Offset

(Type 3 Paper). Mid. right: Japan Color Sheet Offset (Type 4 Paper). Lower left: Japan Color Web Offset.
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Fig.6 Relationship between R, values of fluorescent lamps and evaluated tolerance values for the Japan Color Sheet Offset Type
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Table3 Conditions of color rendering types, light colors,
and R, values that satisfy the acceptable tolerance
criteria, Level-I and Level-Il, for viewing colors of the
Japan Color Sheet Offset Type 1. Categories of light
color and color rendering are according to JIS Z 9112.

Type of Fluorescent Lamp
Tolerance Level EDL (AAA) SDL (AA) EX (Narrow) Common
Level-1 N
D N (Ra Z90)
Level-II N N
W D (Ra Z88)
No Good D (Ra <88) N
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Fig.10 Color gamut of all tested DDCPs, projected onto the
a*-b" plane of the CIELAB color space.
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Fig.11

Relationship between R, values of fluorescent lamps and evaluated values for DDCPs. Results are shown in four types of

color rendering of fluorescent lamps. Upper left: EDL (AAA)type. Upper right; SDL (AA)type. Lower left: EX (narrow-band)

type. Lower right: Common type.
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Table4 Conditions of color rendering types, light colors,
and R, values that satisfy the acceptable tolerance
criteria, Level-I and Level-II, for viewing colors of
all DDCPs tested. Categories of light color and color
rendering are according to JIS Z 9112.

Type of Fluorescent Lamp
Tolerance Level EDL (AAA) SDL (AA) EX (Narrow) Common
Level-I N
D N (Ra 290)
Level-Il N(Ra <90) N (Ra Z88)
W D (Ra_>90)
No Good N (Ra <88)
D (Ra <90) N
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Fig.12 Relationship between R, values and evaluated tolerance values for colors of DDCPs viewed under Ex (narrow-band
type) fluorescent lamps. Left: EX lamps with natural white color. Right: EX lamps with daylight color.
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