B37% K1 % T
2016 4F 6 A PACKAGING ENGINEERING <171 -

LCD B Rz E8IR THEH KM E KRR IE

REEA, EBRD
( FiEM T R, i 200093)

WE: Be) Mk LCD B ERRAERNARMERmARRKY eI, Fik A A BP AAZRK
Kbt E N TH, BRET—FALATEGREME Eie LCD 7B RRF &R T ey BEE=R T %,
R BEIIBAE 100 NRE-FHEEH 1.0441, HANDEE% 03034, RKEEH 1.9757, FH5A
W B TR, PR Z T R RE AR RN Z 1504 0.61844, 438 Z 7 ik AR ARIF HU R
i LCD B FEARREBR TR RARMGFMA, X3 TREEERG B,

XEiF: LCD B+ %; &8; MeRkf; BPAHZEWL, tity, BIRER

FE4ES: TS801.3  XEiARINAS: A XEHS: 1001-3563(2016)11-0171-05

Image Enhancement Method of Perception of the Same Color Based on Different Color
Temperature of LCD Monitor

MA Xiang-cai, WANG Xiao-hong
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: This work aimed to solve the problem that different color temperatures of LCD monitor have a relatively
great impact on the human eye color perception. A image enhancement method of perception of the same color under dif-
ferent color temperatures of LCD Monitor was proposed using advantages of the BP neural network nonlinear conversion
and color adaptive transformation. The average color difference of the 100 colors was 1.0441, the minimum color differ-
ence was 0.3034, and the maximum color difference was 1.9757, which was consistent with the requirements of visual
consistency. The image subjective Z score was 0.61844 after image enhancement using this method. This method could
well solve the problem of image display on the LCD monitor under different color temperatures, to achieve the purpose of
image enhancement.
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Tab.1 The measured values of the color brightness L under
five LCD color temperatures

B iE/K ae
V=3 V=5 v=1 V=9
4500 31.10 52.14 73.06 89.50
5500 31.14 52.52 73.05 90.16
6500 30.77 52.22 72.37 89.81
7500 30.67 52.20 72.06 89.79
9500 30.46 51.66 71.42 88.95
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Tab.2 The calculated values of color saturation under five
color temperatures

tmiR/K 4 £ i B %
4500 3298 3387  19.02 4584  19.95
5500 25.55 32.19 23.53 42.41 24.84
6500 21.09 31.28 28.22 40.41 30.74
7500 19.14 30.49 32.32 38.36 36.10
9500 1835  29.98 3557 3734  40.22
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Fig.1 Test of color saturation under five color temperatures
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Fig.2 The projection of color in the a*b* plane under five
LCD color temperatures
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Tab.3 The hue angle of color under five LCD color tem

peratures (°)

@ik/K 4 # 2 i ES
4500 41.06 89.06 149.44 203.57 34293
5500 31.99 95.07 161.08 227.70  317.82
6500 20.79 99.16 170.02 24033  307.65
7500 8.86 102.29 177.29 248.76  302.88
9500 1.96 104.48 182.85 253.81 290.47
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Fig.3 The structure of BP neural network
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Tab.4 The training results of different training functions
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trainlm 1.7320 0.0685 0.5021 5.6681
trainscg  10.0924 0.2032 1.4691 8.0939
traingd 15.2332 3.3507 8.5306 5.8384
trainrp 14.0474 0.3739 1.8138 6.5675
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Tab.5 The Lab values of part of the colors

- 9500 K FriE R 4 B bR AE AR
L a b L a b L a b
1 22.33 22.12 -30.44 21.75 19.87 -21.07 22.14 -21.74 20.09
2 42.18 11.04 -43.17 41.04 5.84 -29.54 41.17 6.06 -30.15
3 51.27 -8.17 -1.37 50.41 -9.54 24.45 50.89 -8.49 25.72
4 51.97 -7.38 -20.99 60.9 -19.84 -8.94 61.15 -18.87 -8.79
5 80.09 11.05 -38.29 79.76 8.44 -19.07 79.31 8.32 -19.17
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Fig.4 Color difference map of 100 validation samples
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Fig.5 Contrast of Womanhat images with different color
temperature and color conversion
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