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Non-visual Effects of Flat Panel Display with Light Emitting
Diode Backlight on Human

SONG Li-yan', LI Jun-kai*, MOU Tong-sheng’
(1 Department of Optical Engineering , Zhejiang University , Hangzhou 310027, China)
(2 SENSING Instruments Co. , Ltd, Hangzhou 310027, China)

Abstract: Aiming at the non-visual effects of optical radiation of the flat panel display with light
emitting diode backlight on human circadian rhythms, an experimental system is designed using a
model of the evaluation of the circadian factor. By the method of average radiation in total space,
the circadian factors of different pictures displayed on flat panel display with light emitting diode
backlight are measured, and the pictures are all from the program of Average Picture Level in the
International Electrotechnical Commission standard. It is found that the circadian factors of flat
panel display with white and majority of colorful backgrounds are above 5. 0, which are much
stronger than ordinary lighting source, and are closely related to the content is displayed. The
result suggests that the non-visual effect of the optical radiation of flat panel display on human
circadian rhythms should be considered.
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Fig.1 Measurement system diagram of circadian factor

for flat panel display
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Fig. 2 Polygram of circadian factor of displays with
different solid color
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Fig. 3 Polygram of circadian factor of displays with
different gray scale
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Table 1 Circadian factor of several light sources

Source(sorrelated color temperature) Circadian factor

Incandescent(2 800 K) 3.49
Warm fluorescent lamp(2 827 K) 2.91
Cold fluorescent lamp(3 678 K) 3.49
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Fig. 4 The relative spectral power distribution of display 3
with white background
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