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Comparative study of different anti-blue light glasses on
the effect of display
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Abstract: In order to quantitatively analyze the impact of different anti-blue light glasses on the three
factors of color on screen display, the spectral distribution of OLED screen and LCD with LED back-
light at 6 500 K and 5 000 K color temperature were collected separately, and the transmissivity data
of current five anti-blue light glasses made by different materials in large sales volume were adopted.
Through OriginPro fitting, chrominance software analysis and Matlab calculation, a quantitative com-
parison was conducted between the impacts of these five anti-blue light glasses on 1931 CIE XYZ color

coordinate, dominant wavelength, saturation and luminous flux of two screens at different color tem-
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peratures. Also the calculated results were analyzed in combination with visual resolution. The maxi-
mum difference among the five types of glasses in reducing the Z value of color coordinate is up to
1 881 times, and the same glasses under the same color temperature exhibites slightly stronger blue-
light prevention impact on LCD with LED backlight than on OLED screen. In addition, these five
types of glasses pose insignificant impact on the main wavelength of LED backlight LCD screen under
color temperature of 5 000 K. Moreover, the glasses which are able to filter out 99.626 % blue light of
OLED screen with color temperature of 6 500 K, lead to an increase in the saturation by 22.7 times.
The glasses filtering out 99.59% blue light of LED backlight LCD with a color temperature of 6 500 K
can reduce the color temperature by 0.322 times, which seriously damages the display effect of the
screen. This research provides a reference for the use and development of related products.
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Tab.l1 Main parameters of five kinds of anti-blue light glasses
Glasses number Name of glasses Lens material Functional characteristics Price / $
A Tech glasses shield 7K i HEAE A T R 5 B ARG 2 IR 44.99
GUNNAR PPK W g B A7 T W6 K5 G , B2 ik P F i IR 9 57 56.80
C Blu Tech AR B O K gt L H i H 49.95
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Glasses number Name of glasses Lens material Functional characteristics Price/ $
D 3M yellow safety glasses Lip S8 I3 U8 B TP E L /N R 72.59
E L blue blockers IR T 12 Mg W 98 6+ Wi . B 1k e O 5 ma A= W 89.59
A B R E R M AR A AW 16F
FX2000 YE£F 6% X B HL2000 i Z OGR4 ; 5 T4 b
HK N 0.31 nm, BB [E A 5 ms, W& 5 F B 08

o Measured data of A
o Measured data of B
v Measured data of (
& Measured data of I
% Measured data of B
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Fig.1  Transmissivity and fitting of five kinds of

anti-blue light glasses
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Tab.2 Fitting results of five kinds of anti-blue light glasses transmissivity

Glasses Residual sum Reduced
umber Fitting results of each parameter R? of squares Chi-Sqr

A A;=0.236 8 A,=1.0035 x,=410.8518 dxr=4.7835 0.994 85 0.007 6 2.370X10°"

B A, =—0.1276 A,=0.988 3 x,=422.230 0 dxr=18.473 9 0.980 34 0.056 7 1.77X107°

C A =—0.0752 A,=0.900 3 x,=425.765 dx=12.8727 0.966 34 0.094 1 2.94X107°

D a=1.017 4 x0=484.558 7 k=0.060 5 0.998 93 0.007 1 2.139X107"

E a=0.933 xo=>545.3 k=0.109 0.999 53 0.003 2 9.656 3X10°
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Tab.3 Main parameters of two kinds of displays
Display type Home screen materials  Screensizes/mm Resolution/pixels  Pixel density/ppi Dotpitch/mm
LED LCD TN 338 1 440900 128 0.248
OLED HD Super AMOLED 122 1 280X720 306 0.279
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Tab.4  Fitting results of LED backlight LCD spectra

under different color temperature

Spectra R* Reduced Chi-Sqr

6 500 K OLED 0.990 7 6.652 52X 10"
5 000 K OLED 0.991 45 4.672X10"

6 500 K LED LCD 0.996 81 2.099 48X 10*

5 000 K LEDLCD 0.997 68 8.299 42X107°
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Tab.5 1931 CIE-XYZ chromaticity coordinates of OLED displays under different anti-blue light glasses wore

Color OLED OLED OLED OLED OLED OLED
temperature/K : through A through B through C through D through E

6 500 0.297 5 0.3278 0.2976 0.3279 0.3076 0.3469 0.3034 0.3397 0.4196 0.5243 0.6063 0.3925

5000 0.3254 0.3541 0.3255 0.3543 0.336 0.3728 0.3319 0.3663 0.4361 0.5191 0.6076 0.3912

o6 EBARFIEXRE LED B3# LCD B R25H7 1931 CIE-XYZ & 4 4R
Tab.6 1931 CIE-XYZ chromaticity coordinates of LED backlight LCD under different anti-blue light glasses wore

Color LED LCD LED LCD LED LCD LED LCD LED LC D LED LCD
temperature/K ’ - through A through B through C through D through E
6 500 0.311 0.324 03111 0.3243 0.326 0.3531 0.3218 0.346 0.4336 0.5296 0.5439 0.4546

5000 0.3453 0.3508 0.3454 0.351

0.360 3 0.376 5 0.356 2 0.370 3 0.455

0.514 7 0.552 7  0.446
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Tab.7 Color coordinate Z decrease of displays under different anti-blue light glasses wore (9%

Color OLED OLED OLED OLED OLED LED LED LED LED LED
temperature/K A B C D E LCDA LCDB LCDC LCDD LCDE
6 500 0.053 7.793 4.75 85.028 99.68 0.11 12,082 8.986 89.918 99.59

5 000 0.094 9.142 5.835 86.022 99.626 0.164 13.45 10.062 90.036 99.573
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Fig.3 1931 CIE-XYZ chromaticity diagram of two displays under different anti-blue light glasses wore
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Tab.8 Deviation of dominant wavelength of two displays under different anti-blue light glasses wore (nm)

Color OLED OLED OLED OLED OLED LED LED LED LED LED
temperature/K A B C D E LCDA LCDB LCDC LCDD LCDE

6500 0 +9 +4 +79 +106 0 +45 +21 +84 +99

5000 +1 +27 +22 +41 +66 —1 —2 —2 —1 +12
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Tab.9 Saturation two displays under different anti-blue light glasses wore Y%
Color OLED OLED OLED OLED OLED OLED LED LED LED LED LED LED
temperature/K ’ A B C D E LCD LCDA LCDB LCD C LCDD LCDE
6 500 12.47 12.43 7.88 9.85 83.56 99.57 8.27 8.20 4,24 3.53 89.04 99.72
5000 4,40 4.50 12.67 9.54 86.78 99.92 8.91 8.93 21.04 17.97 91.01 99.98

B 1 ' IR 5% 5 | e 1 R B 1 A Ak, 2 A5 R ) B
TR S N TR BE 75 HF 1) L T B AR A A HR X 1 A 7
BENEE Sy LRI . B 5 4 T N HR AR RN
DN R LY i DN S B Ve & A S I NS
R ARy 0, BRI S 100% .
] UL, 3 9% K 490,530,486, 574 nm Xf L Y AT
B0 00 R E SR 43 0 19.4,18.6,19.6.6.8, A
I HREIX A 19 25 7 Gt A BE , Bt 2 AR b K
T 5.26% 5 14.29 % - A7 ik AR GEHEN . AT

20r

15F

10+

5+

Number of level from white light

0 1 1 1 1
450 500 550 600 650 700
A/nm

BE5 AR O 6 0 B2 ) 23 3t )

PLJE . B 5 OB R 8% D Al E 5152 OLED K LED
6 LCD Bt %61 A 2 78 £ A AR AT LS 51, 52 i 0L
SRR AR B0 MR S5 BOHE 301, XoF e e A 2
WIRFCR A K,
33 RBEHH

S R AR NI RS A1 i
Mg, R = EREZ = WA TR
B 5 A8 A b B A 98 38 . DR TR A K
WL 4y o P QO Sk B B[] PN 6 U 1 48 5 BE =
G372 AS [ R BE c 30N 0 9 P (O AT | S
XoF 07 B G % 43 A1 R R K 0B T R U A 4 R A AR
F sV O S AL HE 6 35 6 R ek i, 1924 4 CIE
CHEIPR BB 2 R 2 4 T A T8 i it Ry 9 4k
{8 » 20 SC 3 X R B 3R 8 S HEAT T R T A
HARCRHARX G, K,=683 lm/W, i BI04
BAOEEER e, () ok B R ] Mat-
lab7.0 W trapz B8 58 AL .

780
Fig.5 Saturation resolution of the human eye Dy :K“‘J POVQA)da . (4
380
1.182 1
V() =3.659 X 107" . 1— . 5
K . +1+exp(32.651—k/15.731) . |: 1+exp(24.558—/1/20.915)} )

AR ES 6 500 K & 5 000 K F OLED [#)
S 4 A 23 304 Im A1 22 350 Im;6 500 K
& 5000 K F LED % LCD B %% i)t 18 & 43 5
30 686 Im 1 25 771 lm, > T 550 B W ML
e P 3G 1977 9 6 R B )5, D' 3 a9 AR A 0 L A A

(6 338 A ] HR 58 T S0 195 100 ' 30 1% R i 22

o ‘ Dy _®V(g) ‘

D= X 100% , (6)

., A BRI IS X5 37 s %5 14 D6 8 &, @,y IE HAS ]
HR B2 I 1) D' o, THAT 45 SR AN ER 10 o,

F10 AEPELREEBEBFERTEELBENEINRE

Tab.10  Deviation of Luminous flux of two displays under different anti-blue light glasses wore (%

Color OLED OLED OLED OLED OLED LED LED LED LED LED
temperature/K A B C D E ILCDA ILCDB LCDC LCDD LCDE
6 500 0.000 15 1.802 8 10.1741 7.5838 61.8354 0.001 5 1.6757 10.1665 5.18 47.046

5 000 0.001 3 1.703 2 10.1355 6.417 59.08 0.001 2 1.583 5 10.1228 4.313 3 43.229
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Tab.11 Actual color temperature of two displays under different anti-blue light glasses wore (K)

Color OLED OLED OLED OLED
OLED
temperature/K A B C D

OLED LED LED LED LED LED LED
E LCD

LCDA LCDB LCDC LCDD LCDE

6 500 7396 7388 6636 6914 3982

5 000 5790 578 5373 5521 3720

1688 6640 6631 5767 5967 3801 2138

1692 4990 4986 4581 4682 3441 2025
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