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We present a new psychophysical experiment apparatus which uses high luminant red,
green and blue LED (light emitting diode) as light sources. It is possible to study various
experiments concerned with human coler vision because of an accuracy of time control and
full color stimuli. This apparatus is composed of 6 optical channels. Luminance and exposure
time of each LED are controlled by computer. The luminance is changed by varying duty
ratio in high frequency flicker. We have shown that this apparatus is better than previous one

for psychophysical experiments.
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Fig. 1 Block diagram of our apparatus. See detail in text.
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Fig. 2 Pulse train of high frequency flicker.
(A); smaller duty ratio flicker, (B); larger
duty ratio flicker.
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Fig. 3 Schematic diagram of apparatus. R1, R2, G1, G2, B1,
B2; red, green and blue LED, M 1-5; mirror, HM 1, 2; half
mirror, BS1-3; beamsplitter, Sub; subject.
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Fig. 4 Spectral distribution of each LED: A
continuous line, broken line and dotted line
represent a distribution of blue, green and
red LED, respectively.
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Fig. 5 zy chromaticity coordinate of each
LED. @, m and A represent coordinate of
red, green and blue LED, respectively. Our
apparatus can present stimuli within a dashed
triangle.
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Fig. 6 Linearity of intensity to duty ratio: A
top, middle and bottom panel are property of
red, green and blue LED. Dots are calibration
data and continuous lines are regression line.
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Table 1 Electrical and optical characteristics. For each LED peak wavelength and
chromaticity coordinates were calibrated at absolute maximum ratings (see Table 2).

R (HBR5566 X) | G (HBG 5566 X) B (P-884-1)
Rise time 50-100 ns 1-2 us 1-2 pus
Fall time 50-100 ns 1-2 us 2-4 us
Peak wavelength 670 nm 560 nm 470 nm
Chromaticity coordinates (z, y) (0.723, 0.276) (0.363, 0.632) (0. 156, 0.231)

Table 2 Absolute Maximum Ratings of each LED.

R (HBR5566X) | G (HIBG 5566 X) | B (P-884-1)
Forward current 50 mA 50 mA 40 mA
Forward voltage 2V 2.5V 3.9V
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Fig. 7 Temporal property of electromagnetic shutter. (a): Time course
of luminance. al and a2 represent luminance profile of light through shutter
ES1 and ES2, respectively. al represents luminance profile at successive
opening ES1 and ES2. (b): This is enlarged a3. # and # represent a rise
time and a fall time, respectively. (c): Optical system for calibration. L:
lens, A : aperture, BS: beamsplitter, ES1, ES2: electromagnetic shutter,

PT : phototransistor.
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