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2.1 RABPGEITENE

A" ={(minv;)li=1,2,,m} ) (MFARL PEHSEHABERS X
A" ={(maxvy)li=1,2,--,m}  (8) r0.008 0.00025 0.008 324 0.004 454 83 ]
COHEEE. 8N FRVIEZEED n 4 Eu- 0.006 0.00030 0.020 258 0.002 356 92
id ERXAE. B TREBEHTRNEEY: 0.008 0.00007 0.006 164 0.008 252 38
- . X=|{0.000 0.00006 0.004 127 0.001 286 25
4 =«f;(”‘f"’f) (i=12,m) (9 0.004 0.00004 0.004 145 0.002 261 43
R BRES A" FXHMHTE. 0.005 0.00005 0.005 150 0.005 300 S50
R, Bl EEBERR. L0.010 0.00050 0.010 300 0.010 500 150
d. = fzu“(,,‘_j o) (i=1.2,,m) (10) QC)FMAKR)IHE p,, B
j=1
%1 Ci™H2005-2009 FHTARUMLEREDEIFHLR
Tab.1 Testing results of groundwater quality from 2005 to 2009 in C city and classification standarol mg/L
XF i, 4 # E HOAM)  BEE oy A B B LYy
2005 0.008 0. 000 25 0. 008 324 0.004 454 83
L8] 2006 0.006 0.000 30 0.020 258 0.002 356 92
R 007 0.008 0.000 07 0.006 164 0.008 252 38
2008 0.001 0. 000 06 0.004 127 0.001 286 25
2009 0.004 0.000 04 0.004 145 0.002 261 43
o 1% 0.005 0.000 05 0.005 150 0.005 300 50
m% 0.01 0.000 5 0.01 300 0.01 500 150
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[0.15 0.1%9 0.1404 0.207 0.150 0.185 0.1726]
0.1429 0.362 0.309 0.57 0.0625 0.1478 0.1912
0.105 0.0551 0.1053 0.1117 0.2500 0.146 0.010
P=[ 0.038 0.0472 0.002 0.0865 0.0312 0.1187 0.0519
0.052 0.0315 0.0702 0.9%8 0.0625 0.1083 0.0894
0.1190 0.0394 0.0877 0.1022 0.1%3 0.145 0.1040
LO.2381 0.3937 0.1753 0.244 03125 0.076 03119
GYMARX(2).(3).(5)FHHBE E, 4,

E=[0.9341 0.8058 0.9105 0.967 1

0.8812 0.9830 0.9190];

d=[0.0659 0.1942 0.0895 0.0329

0.1188 0.0170 0.0810];

@’ =[0.0677 0.3990 0.1379 0.0507

0.2441 0.0175 0.0831].

2.2 TOPSIS &M H %

(MBS AR LR EES, iR (6)78:
r0.029 0.0786 0.094 0.0112 0.0305 0.083 0.01437
0.008 0.0842 0.0484 0.0089 0.0153 0.026 0.0159
0.0129 0.020 0.0145 0.0057 0.0610 0.0018 0.0066
0.0016 0.0188 0.997 0.044 0.076 0.021 0.043
0.0065 0.026 0.007 0.0050 0.0153 0.0019 0.0084
0.0081 0.0157 0.0121 0.0052 0.0382 0.0022 0.0086
LO.0I61 0.1571 0.042 0.0104 0.0763 0.036 0.0259.
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Fig.1 Change tendency figure of groundwater guality
from 2005 to 2009 in C city
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Technique for Order Preference by Similarity to Ideal Solution( TOPSIS) based on
Ameliorated Entropy Weight on the Evaluation of Groundwater Quality

YANG Yu-zhong', MENG Xiang-zhong'**, LIU Xi’, DENG Ye-fei', WANG Xiao-lin’

(1. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454010, China; 2. Production & Safety
Department, Henan Pingyuan Optics Electronics Co. Ltd. , Jiaozuo 454001, China; 3. Jiaozuo Vehicle Emission Control Center,
Jiaozuo 454003, China)

Abstract: Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) based on ameliorated en-
tropy weight was established in order to evaluate the groundwater quality in some years objectively and accu-
rately. In this method, entropy weight that originated from original data was put forward, which was ameliora-
ted by the experts’ factor, and an evaluation method of technique for order preference by similarity to ideal so-
lution is constructed. A case study of the comprehensive evaluation of groundwater quality from 2005 to 2009
in C city, the change tendency of groundwater quality was attained. The process and result indicate that this
method is easy in calculation, and the outcome is reasonable, and this method is worth popularizing and apply-
ing in groundwater quality evaluation.

Key words: groundwater quality ; entropy weight ; TOPSIS method
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Multi-sensor Image Fusion Algorithm based on the Lifting Wavelet Transform

ZHANG Bin' ,ZHENG Yong-guo',Li Dao-quan’ ,DONGYE Chang-lei'

(1. College of Information Science and Engineering, Shandong University of Science and Technology, Qingdao 266510, China; 2.
College of Computer Engineering, Qingdao Technological University, Qingdao 266033, China)

Abstract; The paper proposes an image fusion algorithm based on the regional variance and directional con-
trast which can fuse image better based on the lifting wavelet transform. This algorithm combines the advanta-
ges of lifting wavelet transform to acquire the multi-resolution decomposition of the image; then according to
the different characteristics of the low frequency components and high frequency components, the paper fuses
the image using the different fusion rules; finally we can acquire the fused image through inverse transforma-
tion of lifting wavelet. Experiment results show that the images fused by the proposed algorithm are of better
quality than that produced through the traditional algorithms with wavelet transform, since the algorithm can
enhance the details of the image space and make the fused image clearer.

Key words: lifting wavelet transform; multi-sensor; fusion rule; image fusion



