3l HsH I i 5 AR AR Vol.31 No.5
- 756 - JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2017 45 A

DO 10. 13382/j. jemi. 2017.05. 015

W LT NSCTHESH ZREBRGRSTE

E B EoA
(dExthhll ks Biszpe Jbnt 100083)

W E:ERNZ RE S AR RS R E 2 RAERGRE S FOR N E R, E IR W RE—JLLERETEM kR 5
B2 IO B sR BT IR B IE S R ECR GE , WE R W AR — PP LA IE S MR B A PR A S 2 i TR, 458 W
AR i) 22 ROBE e SRR TR AT T U8 U 28 4L AR 4 1) 2 07 P B T — R 10 3 F W AR AR F R AE Ty [0 JE 25 2 ( NSDFB)
W REEZ 7 A8 e, AR RA W AR RURE T 2 RUBE 43 A, R FH 4k NSDFB Xt W 43 i 2 005 22 BlE 470 ) 43
REIARFREARF 7m0 RS . EHIEah b 380 T —FMaim 2R ERGMA R L ZEEH R ERG SR
AT, BOHE TR FHRTAR Bk i & o 22 V28 G50 IR L T e R B a5 R0 . SEER A SRR 4R IR A LG T TR AR IS AT AL
iR UG b i B AR R A DI, I O A B, PR AE LR ROR B Rl RS, ELAEAR 22 5 B T 3400 13 R 2 [ 7 4 45
ZNITHrHe 05 LB TAE LM EE T Contourlet 254t E T RAF: Contourlet A58 | 85 HI/ N AR A BB vk

KB EURRALE ;W RS0 NSCT 254 Bl G HLN s 2 R AEEIR

RESES: TP391 AR A ERREZSENRE: 510.5015

Multi-focus image fusion algorithm based on W-transform and NSCT

Wang Lu  Wang Xiaochun

(College of Sciences, Beijing Forestry University, Beijing 100083, China)

Abstract : Multi-scale decomposition method and fusion rule are two key factors for multi-focus image fusion method. The W-system of
degree k is an orthogonal hybrid function system consisting of polynomials of degree k and piecewise polynomials of degree k. The
corresponding W-transform is an effective multi-resolution analysis tool with orthogonality and reproducibility. By combining the
multiscale characteristics of W-transform and multidirection property of the non-subsampled directional filter bank (NSDFB) transform, a
new multi-scale and multi-directional transform is proposed in this paper, in which multi-scale decomposition is performed by the W-
transform and the multi-directional decomposition is obtained from NSDFB. On this basis, a new multi-focus image fusion algorithm is
proposed. According to the characteristics of the high frequency coefficients, the often used simplified PCNN is modified, and applied on
the fusion rules of the high frequency coefficients. The experimental results show that the proposed fusion method can select pixels from
focus areas of the source images and effectively avoid generation of artifacts. The fused image has better visual effect. The objective
evaluation index including standard deviation, entropy, average gradient, and spatial frequency of the fused image demonstrate that the
proposed method outperforms the fusion methods based on Contourlet transform, NSCT transform and discrete wavelet.
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Fig.5 Four sets of fused images

6.2 LRSI

K6 Py 4 AR IR S 458, N EM ERFE,
AL L WNSCT Frfsfil & BRI AR T HE 3
FREL RS Bl e W BAE B EnF s A %l
THEMT . A Lab FURAGERS S5 2R , WREVE A A
SCER AR R AL, 3 Rl 2 X Lab [R5 64 il
B G RARAT A R B R B, AR SO ik (0 Rl 5 R D 5
W, A RO EGE T SEIECR . B AR SCRA T
P22 (SD) A5 B (Entropy) X6 B (AG) 1= ]

(a) DWT

(a) DWT (b)CT

WA (SE) DU REAN 4 b ook FCRl & R 2R AT 5 1 e
B o FErbbm e 2 2 7 I 2 P 5 04 8 BT R JE s o 2
R P P R A, PR 5 1 AR R R, B
BRI (5 B R R & (5 B0 4 5 R
IR il S0CR 5 S B2 3 s TR A 1 3 O, G
(ELHER Pl 50 A0 8 T AT 5 25 W) A3 4 2 7 TR A5 1) 90 BR
B HARHR, RIS Rl & PR B o R 145 7 1 AR
F=F(m,n),., 8FF 638 b5 59 3F 5 A XX
(18) ~(20).

(d) WNSCT(A&SCH1k)
(d) WNSCT (the proposed)

(¢)NSCT

(d) WNSCT(ARICTr k)
(d) WNSCT (the proposed)



45

W A5 A1 NSCT M4 &

) 2 B f I (G 3 T 1 - 763 -

(a) DWT (b)CT

(d) WNSCT(A3LT7 %)
(d) WNSCT (the proposed)

(¢)NSCT

(d) WNSCT(AR3LT7 %)
(d) WNSCT (the proposed)

K6 DU EIB RG2S

Fig.6 Fused results of four sets of image
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