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Fig. 1. Relationship between blue light visual hazards, non-

visual hazards and wavelength.
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1  Lp M Es SECREEFRIRR
Table 1.  The relationship between Lp, Ep and the blue light hazard level.

fEHEFR IR0 IR1 IR2 IR3
Lg/(W-m~2.sr71) < 100 100—10% 104—4 x 106 >4 x 108
Eg/(W-m~2) < 800 800—103 103—4 x 10° >4 x 10°
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Fig. 2. (a) RGB three-dimension frame and (b) its position
in CIELAB color space.
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Table 2. The parameters of experimental device.
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Fig. 3. (a)The screenshot of anti-blue hazard mode and (b) the figure of 20 experimental pictures.
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Fig. 4. The relationship between the color gamut of six display devices, two kinds of blue light hazards under the strength of anti-
blue hazard mode. The blue light hazard is calculated from the white field spectral distribution.
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Fig. 5. The relationship between the spectral power distribution of six display devices and the strength of anti-blue hazard mode.
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Fig. 6. The relationship between the ratio of the color gamut of six display devices, the ratio of two kinds of blue light hazards un-

der the strength of anti-blue hazard mode.
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of 6 display devices, between the ratio of color gamut

Linear fitting and correlation coefficients

and the ratio of two kinds of blue light hazards.
B9 Ry- Rp R HILREL Ry- Ry FER HIEREL

(1) 23497  0.9265 17796 0.9511
(2) 1.4591 0.9969 1.2003  0.9955
(3) 17335 0.9748 13875 0.9788
(4) 17865 0.9943 13726 0.9970
(5) 15859 0.9242 12532 0.9598
(6) 1.2695  0.9223 1.0724 09513
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Fig. 8. The relationship among the color gamut, color temperature of the display device and the intensity of the anti-blue light mode..
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Relationship between anti-blue hazard mode and
color gamut of display devices”

Wang Guan Y23 Gu Chun P23t  Xu Li-Xin D23
1) (State Key Laboratory of Particle Detection and Electronics, University of Science and Technology of China, Hefei 230026, China)
2) (Anhui Key Laboratory of Optoelectronic Science and Technology, University of
Science and Technology of China, Hefei 230026, China)

3) (Advanced Laser Technology Laboratory of Anhui Province, University of Science and Technology of China, Hefei 230026, China)
( Received 21 December 2021; revised manuscript received 26 January 2022 )

Abstract

Display devices based on new generation of light source have become the mainstream of the market due to
the advantages of large color gamut, high brightness, and high resolution. Blue light, as one of the three
primary colors, is an indispensable part of the display system. Its parameters, such as wavelength, spectral
width, brightness affect the color gamut of the display system from different aspects. Strong blue light can
damage the retinal cells of the human eye and affect the biological rhythm. Therefore, it is needed to consider
how to reduce the blue light hazard when designing the display system. Display devices, represented by mobile
phones and TV are an important part for human-computer interaction. In order to reduce the blue light hazard,
anti-blue hazard mode is usually used and this mode will affect the color gamut of display device. To measure
the color gamut and blue light hazards in a display system with the blue light protection mode is necessary. We
propose a theory of measuring the characteristic points of display devices to obtain the stereoscopic color
gamut. Several mainstream mobile phones currently on the market are used as experimental samples to measure
the stereoscopic color gamut and blue light hazard value. Based on the results, we propose the measurement
standard of the conversion ratio between the color gamut and the blue light hazard to evaluate the quality of

the anti-blue hazard mode.

Keywords: display, stereoscopic color gamut, blue light hazard
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