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MULTI-COLOR LED-BASED INTEGRATING SPHERE SOURCE FOR
MEASUREMENT OF SPECTRAL LUMINOUS EFFICIENCY
FUNCTION OF HUMAN EYES

Dong-Hoon Lee, Jisoo Hwang, Seongchong Park and Seung-Nam Park

Division of Physical Metrology, Korea Research Institute
of Standards and Science

We present a LED-based integrating sphere (IS) source and its experimental application for
measurement of spectral luminous efficiency function of human eyes.

Figure 1 shows the schematic setup of the IS source. Seven LED modules, a tungsten-
halogen lamp for bias light, and a monitoring detector are attached on an integrating
sphere with a diameter of 30 cm. Each LED module contains 18 LED lamps of different
colors, which can be independently controlled using a PXI module via a multichannel I-V
converter. We configured the LEDs so that each channel of the I-V converter is connected
to a group of LEDs with the same wavelength. Figure 2 shows the spectra of each color-
channel measured at the maximum current for LEDs using a spectro-radiometer. The IS
source can be operated either as a color-selectable source (single-channel operation) or as
a color mixer (multi-channel operation).

We propose to apply this LED-based IS source to measure the luminous efficiency function
V(A) of human eyes based on hetero-chromatic flicker method. Fig. 3 shows the
preliminary result demonstrating the feasibility for this application. In the experiment, the
test LEDs at a selected color are flickered by modulating at a rate of 10 Hz. The non-
modulated bias light with correlated color temperature of 2557 K and luminance of 4.8
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Figure 1. Schematic setup of the multi-color LED-based IS source.
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equivalent power (NEP) of detectors at the selected wavelength. Repeated measurements
at different wavelengths provide information on spectral luminous efficiency of the test
person at the specific condition as shown in Fig. 3.

—cHl
——GH2
0025 - - —— s
——GHa
CHE
cHe
GHT

Q.20 -

CHa
— cHY
——cHIO
—cHI
——CcH12

0.0is - i

CH14
CH18
CH18
CHYT
—CHIE
—— CH1E
— CH2O
—CHZ1
= — CH2ZZ
CH23
- CH24
CH23
CH28
CH2T
—CH2E
—
— GH3O
— CHM
CH32

Power (au.)

o.M -

a.oos

a.ooo

300 350 400 450 500 550%2 600 650 700 750 80O &850 9040

wavelength {nm})

Figure 2. Measured emission spectra of the IS source for each LED.

o o 2 =
B ) o o

relative sensitivity

o
h

0.0
350.0 A50.0 550.0 B50.0 750.0
centroid wavelangth (nm)

Figure 3. Measured spectral luminous efficiency function of a test person (dots).



