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Image Sensor Module for Detecting Spatial Color Temperature in Indoor Environment
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ABSTRACT

In this paper, we implemented an image sensor module possible of detecting color temperature in an indoor
environment. The color temperature information in the video information acquired by the image sensor was matched
with a color difference illuminometer to produce an LUT. An algorithm was developed so that color temperature
information according to the received RGB values can be automatically calculated. As a result of measuring the color
temperature with an image sensor indoors, an accurate result of less than 591% was obtained compared to the
reference value. It was confirmed that the uniformity of 235% or more was excellent compared to the color
temperature measurement result using a color sensor.
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X=0.412X R+0.358 X G+0.180 X B
Y=0.213X R+0.715X G+0.072 X B (1)
Z=0.019 X R+0.119 X G+0.950 X B

r=X/(X+Y+2)
y=Y/(X+Y+2) (2)
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R, G, B value
detection by Color
Sensor
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Detect chromaticity
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value by CIE 1931
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Transform by
McCamy's Equation

Transform by
McCamy's Equation

Color Temperature averaged output
measured at each location

Spatial Color Temperature Detection
Og 1, 7|2 22t M2 AE A4ng|E

Fig. 1 Traditional spatial color temperature detection
algorithm
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Fig. 2 Proposed spatial color temperature detection

algorithm
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Fig. 3 Operation of auto white balance
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Fig. 5 Block diagram of image sensor module
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var serialport = require('serialport'):
var SerialPort = serialport.SerialPort;
var io = require(’

Data Input/Output path

var dict = requize('c
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blue = res3[{]: E I I u

e
var red cal = 2
var blus_cel - Color Temperature
var reference_ve .
var reference redal Detection LUT
var reerence blus=i s
16 zea 1= e )

calor = Hat! :_value- (red . red-red))+(blue_cal*(reference blue-blug)));|
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Fig. 6 Generated spatial color temperature detection
LUT
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Serial.begin(96007;
if (tsc. begind i
Serial.printIn{"Found Sensor”):
b oelse{
Serial.printin{ Mo TC334725 found. .. check wour connnections”);
while(l);
F
pinModedredpin, OUTPUT):
pinModelaresnpin, OUTPUTY:
pinModethluapin, OUTPUT): Serial Port
¥ Open
woid Toop() 4
uintlB_t clear, red, green, blue:
delay (1007
tec.getRawlatalGred, Sareen, Bblue, Bclear):
int r=mwap(red, 0, 21604, 0, 1025);
int g = mapigreen, 0, 21504, 0, 1025);
int b =wap(blue, 0, 21504, 0, 1025):
analogliriteredpin, r):
analogllrite(greenpin, aj:
analogliritelbluepin, b):
Serial.print("/tR:/t"); Serial.print(r);
Serial.print("/tG:/t"); Serial.print(a);
Serial.print("/tB:/t"); Serial.print(b); Get R/G/B
b Data

a7 8 A{MAM Heloe| T3
Fig. 8 Implementation of color sensor F/W
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