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Abstract

Cell phones, computers, and televisions are all cricial elements of our daily lives. While they provide
convenience to our daily lives, the negative effects that blue light on our eyes are inevitable. Our plan aims
to reduce the harm, caused by LED monitors, on human eyes while having minimalizing color difference to
human eyes’  perception range. Currently, methods available not only cost a lot, but also fail to transmit the
original colors. If we want to maintain the natural color, the effectiveness of reducing the amount of blue
lights will be minute. This project, based on human eye’ s lowest perceptiveness of color and McAdam™ s
elipse color difference formula, replaces the original colors with similar colors calculated on different color
spaces. At last, using hand-held spectrometer, the amount of blue light, which is expected to be lower, can be
measured. Comparing to blue light filters that are available now, our method does not only greatly lowers the
cost, but also maintains the orinigal color of the monitor. In the future, with hope to promote this project to
every electronic device with LED monitor, we wish to desgin the most feasible and customized application

based on color perception of victims of color blindness.
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CIE L*A*B* Colorspace

International Commission on lllumination White
i +a" i
. Yellow
+b*
Green ! v = e
.a" e £ - ¥ +a. @
Black T = Luminosity

I At =Red / Green
B*=Yellow / Blue
LAB Colorspace

CE Lob colorspce:
A Lab color space s a color-opponent space with dimension L for lightness and o and b for the col

5 2 A .
dimensions, based on nonlinearly compressed CIE XYZ color space coordinates. > o ol oyt < ¢ o oopmn
B > 0 represents yellow conponent, end b < 0 blue conponent.

1/5
3/5
4/5

— ~RGBHE LAB

TRB AT - SiEMSEINVAER - thif RGB MHEBE BB Ry LAB {H - Rt
Hlfagat 7 —EHK RGB #5y LAB HYR2Z - BN/ H A A E##E# RGB £ LAB #Y
NE 0 FAMTESHE RGB #5 XYZ ARAE - & TR XYZ A R LAB (- [FIR - 3%
A LE B AR pl—177 List of RGB to LAB.txt £& » {E B L& EH R Ay &L -



HFIETH T C 3SR H—EAE RGB BHARE XYZ A2 =(HE:

var_R=(R/255)
var_G=(G/255)
var_B=(B/255)

if (var_R >0.04045 ) var R = ((var_R +0.055)/1.055) 2.4
else var_R =var_R/12.92

if (var_G > 0.04045 ) var_G = ((var_G +0.055)/1.055)" 24
else var_G=var_G/12.92

if (var_B >0.04045 ) var_B = ((var_B +0.055)/1.055) 2.4
else var_B =var_B /12.92

var_R = var_R * 100
var_G = var_G * 100
var_B =var_B * 100

/[Observer. = 27, [lluminant = D65

X =var_R *0.4124 + var_G * 0.3576 + var_B * 0.1805
Y =var_R *0.2126 + var_G * 0.7152 + var_B * 0.0722
Z =var_R *0.0193 + var_G * 0.1192 + var_B * 0.9505

SRIB TG XYZ 885 LAB - #EMTi i RGB [ B 28 vr - ciE e R E st &
JiEES Y LAB B -

var X =X /ref X Observer= 2°, Illuminant= D65
var Y=Y /ref Y
var Z.=7/ref_Z

if (var_X >0.008856 ) var_X = var_X " (1/3)

else var X =(7.787 *var_ X )+ (16/116)
if (var_Y >0.008856 ) var_Y =var_Y " (1/3)

else var_Y = (7.787 *var_Y )+ (16/116)
if (var_Z > 0.008856 ) var_Z =var_ Z" (1/3)

else var Z= (7787 *var_ Z)+(16/116)

CIE-L*= (116 *var_Y ) - 16
CIE-a* = 500 * (var_X - var_Y )
CIE-b* =200 * (var_Y - var_7Z)
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screenshol.cpp < <Select Symbol> < Line:1,Cot: 1 ;
1 #include <QtWidgets>
#include "screenshot.h”

#include <stdio.h>

FILE *read?,*read6,*read8,*readll, *read1S,*readi8, *read??, *read?s;

uchar Blue[3000][3000) ;
uchar Green[3800] [3000];

uchar Red[3000] [3000];
bestR2[18000000] , bestR6[18000000] , bestRE[18000000] ,bestR11([18000000] , bestR1S[18000000] ,bestR18[18000000], bestR22[18000¢

int
int bestG2(18000000] , bestG6[18000000] , bestGS(18000000] ,bestG11(18000000] , bestG15[18000000] ,bestG18[13000000), bestG22(15000¢
bestB2(18000000] , bestB6([18000000] , bestB3[18000000] , bestB11[18000000] , best815[18000000] , bestB18[13000000], bestB22[18000¢

int
int readline;
int newR, newG, nens;

/71 [0]
v Screenshot: :Screenshot()
{

read2 = fopen("/Users/President/Desktop/screenshot/BestRGE_2. txt", "r");
for(int 1=0;i<=255;i++)
for(int j=8;j<=255;j++)
v for(int keB;ke=255;ke+){

int line = i*256°256 + %256 + k;
int point = 12 * ( line-1);
if (point <@)
point = 0;
fseek( read2 , point , SEEK_SET );
fscanf( read2 , “¥d %d %d" , &newR , &neG , &news );
bestR2[1ine]=newk;
bestG2[1ine]=newG;
bestB2[1ine]=newd;

read6 = fopen("/Users/President/Desktop/screenshot/BestRGB_6. txt"
forint i0;1<-255;i++)
for(int 3=0;§<=255; 344
. for(int ked;ke=255;ks){

int line = 1*256%256 + j*256 + k;
int point = 12 * ( line-1 );
if ( oaint <@
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