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Fig.1 Diagram of decomposition and reconstruction
based on the Lifting Wavelet Transform

2 BABBeE%

2.1 RERBHBESADY

BEHEAT BEIHRRARERE, Bk
RYRBESES. mkr G E R EG S
R R AR S S5 B AR A B &
KBAEBREXEER.

X877 2 10R T KR A B R K B (A
HmEBRE, TEBK, RARENHEMEREN

ERRA, ZERFLEHELRRERARAY . B

M, EHR AT KSR AN
wARE T EPREAE NP LREKEEE

R A EEX R R IKEME, B

Lti <[ B 2D

La,z(‘yl) if 0',4.1(”])?0'8,1(‘:1)

R0, (i,) T 05, (0,0) 5 BN RE R A F0 B

Xt o7 B O 2.

2.2 ERREABEAN

EARSGTHEANFR, BHERNRE
BIE,ERETERLEZE REHNATES,
HELABHNFEAMRREAZMEELNAY
FEU A AR R M EBALEE
BABHEREAERNREEN LERESER
RUBENBEERS". B, EERA—
ETFhHmdENERRBERETR FEX
B, Xk (9) Frm
IC,,(m,n)|

I[(m,n)
|Cj,,(m,n) | ,Ij(m,n) =0
RXP:L(m,n) RRE] THREFHER;
C(m,n) REHFEATIE.

B TEANRERFEEERHE—-XBAK
ENMGRAFEAY, MARU L i B —B K
FrRe Ry, ME, —MFA T E-XHENNBRE
HEFMRBAMRME, E T, ZHERANK(9)
IR REREETR:
C;.",(m,n),E;',(m,n)BEf,(m,n)
Cf,(m,n),E;,(m,n)aEz,(m,n)

(9)

J.(m,n)#0

Rj',(m,n) = (8)

Cf_,(m,n) ={

b, KRR E,, (m,n) %

(M-1)72  (Ny-1)72

E,,l(mvn) =

i=(Mi-1)/2j=(N-)2

M, xN, K/INKS5xSETxT%.
3 X544

T RUE R A Bk A B IE B, Xt
SHAABRMNEZREARHET THEXR. 28
R R P 34 B RAR T 2 AR A PR R AR AR
FfAEERITNREERROER. Kb HErE
BRASHFHERRNEZLD BERK, JHM
EENESKEREBK AVRER; FHBER
B T B BOR B AR OL , AR 1 O . 1 B0 T
B ERRKEREE, HRBEN R ER

2
R, (m+in+j)| ,




108

Bt T K BE S B A A O bR SRR IR
SHEESH. AE0EBREEL
3.1 ZREBRES

E2(a) b0 REMEGEG, A2(b)K
S 7 2 e o A, LA R S T S R R
RO E, TRERMM2 fin. NE2TLUE
L, 2(d) S E SRR ERE MRS ER %
R, PR R BN, X R 5N
THRLGBEEGE RN ~EWHRE, R LT HFG
B e il A B L AT B 09 R, TR R
g7 o o] L.

(a) 5T AR (b) 5 % J5 R L

(MBS LM A (AR BB XS TL R A R

(cHES PEEREABAGR  (DEXNENBREGR
B2 sRABAREER

Fig.2 The fusion results of multi-focus images
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Tab.1 The performance evaluation of

multi-focus images fusion

ek i B FRAE %
MECPERE  7.3013  61.6726  45.232 8
REXAKASE 5.3810 52.486 1 39,632 8

M AE 7.3561  64.6833 47.265 7
P B 7.7614 109.543 8 62.598 3
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Fig.3 The fusion results of panchromatic and

multi-spectral images
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Tab.2 The performance evaluation of panchromatic

and multi-spectral images fusion
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Tab.3 The performance evaluation of visual
and IR images fusion
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Fig.4 The fusion results of visual and IR images
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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



