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Development of Portable Color Discrimination System for Visually and Color Blind

— Accuracy Improvement of Photoelectric Colorimeter by Automated Calibration System —

Mitsuyoshi MAEKAWA, Shinya HASHIZUME, Yasunori TOUMA, Hideaki ARIYA, Yoshikatsu HIFUMI and Hiroaki SEKI

The visually handicapped persons are often inconvenient to distinguish the color in the daily life. We have developed the

portable color identification equipment. At first, it measures the surface color in the same way as the photoelectric

colorimeter. Next, it translates the measured RGB data into the color name so that we can image the color easily. The color
name is expressed by adding a modifier about lightness and chrome to 13 basic color names. Finally, it informs the color

name by the voice for the visually handicapped persons. This equipment contains automated calibration system in order to

make a measurement result be steady. The effectiveness of this system was shown by the experiment under various

conditions of a temperature and illuminants.

Key words: color discrimination, photoelectric colorimeter, automated calibration system
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Fig.1 System configuration

Fig.2 Discriminate the color of clothes flowers
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button
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Battery
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Weight:175g(including 2 alkaline dry batteries of AAA)

Battery life:over 2000times (When it tells names 3 times
in max. volume)

Fig.3 Overview of color discrimination system “Color Talk”
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Fig.4 Layout of light sources and color sensor
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Fig.5 Divided method of hue circle

L-S Table of HUE 7(yellow)
L-S Table of HUE 6(reddish yellow)
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Fig.6 Example of color tables
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LS-Value and Color Name Tabie of HUE 7

1.S-Value | Cofor Name

”LS—VaIue] Color Name

; LS-Value and Color Name Table of HUE 6

3

4 LS-Value | Color Name LS-Value Color Name

5 1 white 12 light grayish vellow

6 2 light gray 13 grayish yeliow

7 3 gray 14 dark grayish yellow

8 4 dark gray 15 very dark yellow

9 5 black 16 pale reddish yellow

10 6 vellowish white 17 dull reddish yellow

1" 7 fight vellowish gray 18 dark reddish yel low
8 yellowish gray 19 light reddish yellow
] dark yellowish gray 20 reddish yellow
10 yellowish black 21 deep reddish yellow
" very pale yellow 22 vivid reddish yellow

Fig.7 Correspond tables color number with color name

Modifier of Modifier Basic

lightness ) of hue color name
and saturation

vivid reddish red
light yellowish " orange
deep greenish N: yellow
pale bluish S | yellow green
dull + purplish + E green
dark § blue green
very pale ‘S blue
light grayish violet
grayish purple
dark grayish 2 red purple
very dark % E white

% 8| eray

< black

Fig.8 Expression of color names
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Fig.10 Section view of calibration mechanism
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100 —m— R(After calibration}
—o— G(After calibration)
—A— B(After calibration)
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--0-- G(Before calibration)
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Fig.12 Influence of photo diode value by temperature
when measuring white paper
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--A-- B(Before calibration)

o
T

Photo diode value %
5
T

u\"
>
i

0.0 " 1 1 2 L L " 1
0 10 20 30 40 50

Temperature °C

Fig.13 Influence of photo diode value by temperature
when measuring black paper

100~

@
=3
T

=27

—s— R(After calibration)
—&— G(After calibration)
~A— B(After calibration)
--6-- R(Before calibration)
--0-- G(Before calibration)
60k ~-A-- B(Before calibration)

1o . 1

90 100
Brigtness % {normal)

Photo diode value %
\
.“
\

Fig.14 Influence of photo diode value by brightness
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