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ABSTRACT

Though digital imaging devices such as smart phones, digital cameras and office scanners
have improved significantly over the past years, they are seldom used for industrial
application. This may be attributable to high level of quality and performance requirement
for industrial application, but there lacks a test or an objective evaluation whether the
upgraded performance of entry-level device is sufficiently enough to replace existing
industrial equipments or not. If there exists an industrial application area where the
applicability of entry-level equipment is proved by some objective tests, then companies
will be able to reduce investment on expensive industrial equipment. In this study,
applicability of entry-level digital devices for color difference discrimination of PVC
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(Polyvinyl chloride) color sheet is tested. By testing smart phone, digital camera, and office
scanner for color difference discrimination, authors have found that office scanner shows
consistent result with less measurement error. Additional experiment on comparing office
scanner with industrial spectrophotometer has confirmed that there exists high correlation
between the two devices’ results. Based on this result, office scanner may be applicable
to discriminate the color difference of PVC sheet instead of expensive industrial spectro-
photometer if proper management criteria are established.
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(Table 4) Nippon Denshoku Corporation’s Reference Values for Color

Difference(1900)

Discrimination Criteria
[Difference: AE]

Degree of color difference

Color spec. & Example

Not discernable
[0.0~0.2]

Specially calibrated colorimeter shows
differences within tolerance values. N.A.
Not discernable by human

Calibrated colorimeter can detect

Acceptable | Discernable limit differences JIS L 0804
[0:2~04] Discernable limit by human expert JIS L 0805
AAA(A3) Possible limit discernable by human with | Agreed specification between
[0.4~0.8] strict color specifications related entities
AA(A2) Possible limit discernable by human with | Police Agency, Normal Product
[0.8~1.6] strict color specifications Inspection Spec.
A Barely discernable with pair-wise test. | JIS Z 8721, JIS L 0600
[16~32] Considered as the same color for common | General tolerances for color
’ ’ person samples
Not Tolerance for heterogeneous
Acceptable B Same color for human eyes materials like CI
[3.2~6.5] Discernible limit for product like ink, paint. IS E 3305
C Color differences of Munsell color system
[65~13] and IS standard color system JIS S 6016, 6024, 6037
D

[13~25]

Color differences for family colors

Japanese Specification
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