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Remote Sensing Image Fusion Method Combining Edge Detection and Parameter-adaptive PCNN

SHI Ying, HE Xinguang and LIU Binrui
School of Geographic Sciences, Hunan Normal University, Changsha 410081, China

Key Laboratory of Geospatial Big Data Mining and Application, Hunan Province, Changsha 410081, China

Abstract In order to improve the fusion quality of panchromatic(PAN) and multispectral (MS) images,and to solve the pro-
blems of difficulty in parameter adjustment of pulse coupled neural network(PCNN) and incomplete preservation of edge features
of fused images, this paper proposes a remote sensing image fusion method by combining Canny operator and parameter-adaptive.
Firstly,the MS image is converted into HSV color space to obtain the value(V) component,and the edge information of PAN
image is distinguished to the non-edge by Canny operator. The edge of PAN image is enhanced by fusing the PAN image and V-
component of MS image according to the characteristics of edge distribution. Then,the new PAN image and the V-component of
MS image are respectively decomposed into their corresponding high-frequency and low-frequency coefficient bands by the non-
subsampled shearlet transform(NSST). The high-frequency bands are fused by a parametric-adaptive PCNN model, in which all
the PCNN parameters can be estimated adaptively by the input frequency bands to obtain a PCNN model with optimal parame-
ters. The low-frequency bands are fused by the method of selective weighted summation. Finally, the new V-component is ob-
tained by inverse transform of NSST, and then the final fused image is achieved by inverse transform of HSV. The proposed
method is compared with other recent methods,and seven objective evaluation indicators are selected to evaluate the spatial details
and spectral information of the fusion image. Experimental results show that the proposed method can obtain better fusion per-
formance with more advantages in visual quality and objective index evaluation.

Keywords Image fusion.Pulse coupled neural network,Canny operator,Shearlet transform,Parameter optimization
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Table 1  Objective evaluation results of the first group images

cC AG SSIM RD EN MI

MS 3.3311 7.5976
TD-HSV  0.6781 3.5640 0.4252 0.1688 7.3072 0.5394 13.9225
BP-NSST 0.8255 3.6499 0.6182 0.1123 7.5767 0.7961 17.4042
PP-NSST 0.8924 4.0210 0.7663 0.0668 7.7000 1.0246 20.4406
NPP-NSST 0.8939 4.0246 0.7689 0.0660 7.6996 1.0376 20.5021
CPP-NSST 0.9155 3.8797 0.7984 0.0605 7.6797 1.0910 21.6003

PSNR
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Table 2 Objective evaluation results of the second group images

cc AG SSIM RD EN MI PSNR

MS 2.4887 7.5283
TD-HSV  0.5962 5.6486 0.4199 0.1372 7.4984 0.3922 14.7887
BP-NSST 0.8030 5.6606 0.5089 0.1001 7.6079 0.6227 17.6256
PP-NSST 0.8230 5.5862 0.5713 0.0968 7.6726 0.6659 17.8400
NPP-NSST 0.8381 5.5790 0.5758 0.0924 7.6673 0.7031 18.2994
CPP-NSST 0.8771 5.5296 0.6339 0.0802 7.6369 0.8303 19.6259

1) BP-NSST, PP-NSST, NPP-NSST 5 CPP-NSST i 4 fif
BT NSST ¥ @A k5 TD-HSV 77 kA L, BT 3486
BEZ AN A A 16 An B A5 8 T S [RRE BE 20 . TD-HSV
HER A A ARG 2GS ERME T 0 V oy &, e KR B i
A T e ER W2 |4y . (A H RS ERS 2ohE R W
AH G ZR B S AH AL BE N A8 B A B S AR A, A X 22 3K
P T R 2 A BRI EIEE S M T ™ E A iR L
YT NSST 484 (¥ 2 R £ 05 ) 1 MR Al & 7 166 1% 1
BARFERE T AR,

2)BP-NSST J& it W 4F 48 11 (19 56 T J& 38 it #F PCNN 1) 8
B B RS 45 R 5K S0 NPP-NSST iy 45 R AN L] LU B
i1 . BP-NSST J5 ¥ B 76 55 — 41 92 56 v (19 - 35 B B 1 i 2 40,
HAHE bR 45 L #8 lL NPP-NSST 25, i B R & %0 B & B
PCNN F i F E AASCR A 5% w3 ARS8 747 1k 47 fit 4 Rk A
PR 25 ] Al 4 Y [ B OR A7 T8 22 22 63 OGS B B

3)NPP-NSST 5 PP-NSST frfifi F B4 = 45 F #5 (4 gl A AL
) — 2, FUR R 4 09 Al A FNCOR [R] . Bk 09 NPP-NSST
BORTERE LA RO R B B RIS~ B LA
B AR RN 28 B B A A 15 R LG BAH G R AR T B
i, %P NPP-NSST 1 Rl & B 15 5 I £ 06 % KR A 3¢k 5
HOGIEE BRI/ XK A S5 1R T A il
A PRI AL AR USTEOR B 4R 20 2 (A5 A il b o O Vi 4 it £
IR 205 e (s .

4) 3 2k A< SCHE Y B AP O ik CPP-NSST 5 NPP-NSST
LA 45 S5 AT DUB S A Canny 55 F 9 CPP-NSST #
KRB LML 38 B B R A (5 TR b AR AL R A G
i 2 BAR B I AR A T I 22 000 R T 2 o6is 5 B JF B
X By DRI A S5 A0 A5 BAE DG PR IR B T AL IR A . AR AR B
B 0 2488 BEAE A BT B X2 I Dy IR R G i 22063
GG 15 BRI A 0 KR Y 2 A5 8O- B R A8 5.7 5 19, i
LI CPP-NSST ik TE R A7 58 20615 B i [l s i 2k 7 — /1
WA 2 X B2 A5 B 45 B 8 T8 e .

25 PR id AR SR I AY CPP-NSST 5 ik BRI A R EA
HLFE b # 1 F) d5 A, AFR T X AS ] 3 B 256 104 TRl 4% AT T DA 3k
BNl A 25 LR G I L M ROUR R i 2 A R B b AR A T Ok
5B AlE R TE 2RI 3 W00 58 8% AR 56 B 4y, 1A B L
A — & A R AL R

SERIE AR Z U8 G 0 BAME 8 2 0035 BRI
A0 RGO [ Y S 1% AN 23 TR 6 2 AT A PR b 3
DLAR B2 [R5 B B30 RS i OG5 5 B 3 = & i ml A KR .
1E NSST 3k , B & Canny i1 2k 4 0N 5 F F 2 80 B & v PC-
NN 2T —Fhig & ER Rl & vk . %5 8 58 Canny
SR I I am ER R A5 B R )5 R 280 A i B PCNN
FAT B B8 M N ACR AVE S B4R NSST A8 e 3k 4 =7 AR A % 4%
T R G SR . D7 E SIS R R T, BT AR T i A B O b AR
T 4 6 B 4% 25 (B 4015 09 [/ B, B K T RE MR B8 T IR £ %% T
Z 0 S5 K (5 ORGSR S, (A5 Bl G R SCRE A B S v i
OREREMEE, B RO, BA B N AN, 2
— B RO AT B R R S T R . R R Y BIF 58 DL A
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