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Spectral characterization model of liquid
crystal display based on GA-BP neural network and PCA
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Abstract: To achieve spectral characterization of LCD, a spectral characterization model based on GA-
BP neural network and PCA was proposed in this paper. Firstly, color space of monitor was divided
into subspaces and principal component analysis (PCA) was used to dimensionality reduction of the
spectrum reflectance. Then genetic algorithm (GA) was adopted for optimizing the weight threshold
of BP neural network in subspaces. A BP neural network was established to describe the transforma-
tion model of driver value and spectral reflectance. Lastly, the spectral characteristics model of LCD
was realized. Experimental results show that model parameter optimization in the subspace is benefi-

cial to the improvement of the model of overall after subspace division. The extremum problem of BP
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neural network can be improved by GA effectively. PCA can improve the operating efficiency of algo-

rithm under the circumstances of maintaining accuracy. This implies that it is a high-precision display

characteristic model.

Key words: BP neural network; genetic algorithm; spectral characterization; LCD; principal compo-

nent analysis
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Tab.1 CVC of different principle components number( %)

PCA Rl Fa3[a) 2 T450H 3 Ta50E) 4 T450H) 5 T3 [H) 6 Fas[a) 7 T4508) 8
1 54. 31 72.90 76.25 68. 83 84.99 73. 84 73.32 67.39
2 79.90 88. 64 90. 93 89. 25 93.10 93.75 94. 60 85.74
3 99.09 99. 00 99. 23 99. 17 99. 40 99.42 99.42 99. 43
4 99. 35 99.55 99. 47 99.48 99.48 99.50 99. 48 99.50
5 99. 48 99.63 99.55 99. 60 99. 54 99. 55 99. 53 99. 54
6 99.52 99. 68 99.61 99. 65 99. 59 99. 59 99. 57 99. 58
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Tab. 2 Comparison operation efficiency and precision be-

fore and after the dimension reduction

% 4t I I 4k Ty
eGP 2.078 9 10. 849 8
FECAES ) 0.560 7 0.505 3
Fh 28 2 9% 2k Ay 5 A R ) 38 1T RCR FIKS B ]

R IR A T AT 52 W AR FRORS JBE  ELR AT R v T
B TR i M UEWIRE 32 o o3 B 95 T A 2 o
PEAT B W 4 S P AT

WAL FIE I S B B AR AR SR g Yy X
SR FH S 85 g A, PR BB Ry 50, 388 4% 32k AR B R
100,52 XHEF P, 4 0. 8,8 F MR P, N 0.01,

O AL B A, PLAS R IE B EE 19 KNP Al —
AN Y 0 (AR T T A B ORE Y P8 45 0 AR G, 3 B
JE PR R A B TR 4 I O . BB S
1 R G S R A 1 2 S O N B B S
;B PR AL £ B

f= 1/2 (7’;*”/;)2 ’
Hr. N %‘%Tﬁ*é&%v o 2 W O
B, FoR PR OIS R ST R

(3



el

TR, . —MET GA-BP &M K454 PCA B LCD Bon 2% 61 fR1E AL AL

205

@R JH 56 B W 1 R AT D0 BT A R A T R 4R 4
PL pi R IR PR

bi = /i

= =,

f sum

€Y

S

=1

X f0 BN MDIRIE R+ f o RN FHHERY B IS
I

D AR R LB U LA R
P XA S AR A7 52 SUARAR )7 A Y
TAUAE,

O B —E A R P, AT RE N
GEAL TR
3.4 HMENESBNBE

2R I 4% T g = A R = 23 0 8 T Tan-
sig.purelin BRECHE Sy 0T BREC, 99 245 U1 2R 5815 h
Trainlm ., {52 BN B Z 19 5800 2088 AT LR i 19
R PERE R R E)ZE T R 2 TR R R Y

iR

AR

5 DP £ M %25
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Tab. 3 Colorimetric and spectral Accuracy of prediction model of GA-BP and BP neural network model of subspace

BP GA-BP
T2 [
MeanA Eq, MeanRMSE MeanA Eq, Mean RMSE
1 1.755 9 2. 17E-05 0.582 5 1. 06E-05
2 1.272 0 3. 82E-05 0.469 4 2.60E-05
3 0.928 8 3. 59E-05 0.639 7 3.01E-05
1 1.579 6 5. 75E-05 0.546 8 3.52E-05
5 0.926 4 4. 18E-05 0.496 0 3. 45E-05
6 0.566 5 3. 99E-05 0.400 8 3. 67E-05
7 1.399 2 5. 26E-05 0.498 8 3. 33E-05
8 0.581 3 3. 67E-05 0.408 3 3. 23E-05
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Tab.4 Colorimetric and spectral accuracy of prediction model of GA-BP and BP neural network model of space
BP GA-BP
A Eg RMSE A Eg RMSE

Mean 1.126 2 4. 05E-05 0.505 3 2. 98E-05

Max 6.228 3 2. 31E-04 2.656 2 2. 18E-04

Min 0.011 2 9. 78E-07 0.002 8 3. 83E-07
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