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Examination of Easy Measurement Method of Melanopic
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In recent years, melanopic illuminance, a light brightness unit affecting the circadian rhythm, has come in focus.

Melanopic illuminance affects the quality of sleep in office workers; however, there is no easy measurement method and

equipment, and the effect of long-term exposure on the quality of sleep has not been verified. In this study, an easy

method to measure the melanopic illuminance using the proposed calculation method, with an inexpensive multispectral

sensor has been proposed. It has been found that it is possible to measure melanopic illuminance with fluorescent light

and LED lighting as a fixed environment.

Key words : melanopic illuminance, spectral distribution, measurement, light environment, office environment

:

– LED –

, , ,

1.

1

1)

* Faculty of Science and Engineering, Doshisha University, Kyoto

Telephone:+81-774-65-6930, Fax:+81-774-65-6716, E-mail:mmiki@mail.doshisha.ac.jp

** Graduate School of Science and Engineering, Doshisha University, Kyoto

Telephone:+81-80-6132-8281, Fax:+81-790-45-0043, E-mail:ksato@mikilab.doshisha.ac.jp



（　  ）41

メラノピック照度の容易な計測手法の提案

Examination of Easy Measurement Method of Melanopic

Illuminance Using Multispectral Sensor

–In the Case of Fixed Light Environment with Fluorescent Light and LED Lights–

Yuya MAEDA** , Mitsunori MIKI* , Wataru BANDO** , Yuka KAWAI**

(Received July 10, 2019)

In recent years, melanopic illuminance, a light brightness unit affecting the circadian rhythm, has come in focus.

Melanopic illuminance affects the quality of sleep in office workers; however, there is no easy measurement method and

equipment, and the effect of long-term exposure on the quality of sleep has not been verified. In this study, an easy

method to measure the melanopic illuminance using the proposed calculation method, with an inexpensive multispectral

sensor has been proposed. It has been found that it is possible to measure melanopic illuminance with fluorescent light

and LED lighting as a fixed environment.

Key words : melanopic illuminance, spectral distribution, measurement, light environment, office environment

:

– LED –

, , ,

1.

1

1)

* Faculty of Science and Engineering, Doshisha University, Kyoto

Telephone:+81-774-65-6930, Fax:+81-774-65-6716, E-mail:mmiki@mail.doshisha.ac.jp

** Graduate School of Science and Engineering, Doshisha University, Kyoto

Telephone:+81-80-6132-8281, Fax:+81-790-45-0043, E-mail:ksato@mikilab.doshisha.ac.jp

LED

2.

1)

1

2) 1

3.

3.1

2014 Lucas

3)

intrinsically photosensitive Retinal Ganglion Cells

(ipRGCs) 4) ipRGCs

5)

6,7)

8)

9)

Ir
ra

d
ia

n
c
e

 [
W

/m
2
]

Wavelength [nm]

Melanopic sensitivity curve

Spectral power distribution

Fig. 1. Melanopic sensitivity curve.
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Fig. 2. Color renderingluminometer.

Fig. 3. Multi-spectral sensors.
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Fig. 4. Measured value by multi-spectral sensors.

Table 1. Conversion factor in each light environment.

Light Conversion factor[×10−4/(W/m2 · nm)]

Fluorescent 3.45 3.07 6.29 0.71 5.30 7.71 0.85 0.93

LED 4.03 4.63 1.84 4.35 6.40 3.50 1.47 1.31
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Fig. 5. Spectral distribution of Fluorescent light.
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Fig. 6. Spectral distribution of LED light.
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Table 2. Melanopic illuminance in Fluorescent and

LED light.

Fluorescent LED

Proposed method [lx] 281.42 412.26

Conventional method [lx] 319.91 412.52

Error ratio [%] 12.03 0.06

Fig.5 LED Fig.6

20 nm Fig.4

6.

LED

12.03%

LED 0.06%

LED

1) C. Nowozin, A. Wahnschaffe, A. Rodenbeck, J. de Zeeuw,
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