55 44 B4 0 ] E N E E Vol. 44, No. 6
2023 4F 11 H Journal of Telemetry, Tracking and Command Nov. 2023

Website: ycyk.brit.com.cn

AT R ERANSHEEERRMA I ANHR
E

w8, F o, TE#E', EFEg', A OB
(1 R AL ZS LR K2 15 B TR SBE f ot 210016
2 M A LR K FE AN FE BE 7 20 210016)

WE: 4TI A SAR B#ak s, R—EBT —M A THEHRS £ 5 B foiz & A HLH 09 R Z 724 (TDPAM Fusion) 3L 7%,
R ARG T LR AR Py s 3R 2 7}’7%\? SAR B egm P42 8. Bk, RABEAL £ 5 &% a4 (Cross-Modal Differential
Perception Fusion, CMDAF) #2342 I 1% 69 L AMZ &, # % A Ak R PR Sk A, Lok, @B L AFEE N A
(Coordinate Attention, CA)R S 4F BRI Aol F, HWRBXLZ LN ER. REBEREL mé/\ﬁrnt—(Interacnve
Fusion Module, IFM)3$454E A & 5@k, Rt TARR 6 R B R EHESR, AT M a9 A nl i, HREN:
TDPAM Fusion #k & H 2 T A FKIF &5 FW SARGZEEN H R TILREMGE, i, b EEHasm .\)(Mutual Information,
MI) . = @47 % (Spatial Frequency, SF)\ A5 A (Visual Fidelity, VIF)#=#483 % 44 (Correlation Coefficient, CC)% * 4k
AR, AR ZHTH6.41% ., 1036% . 1425%F=4.74%

KB REFT; BRakd; TILREMK; SARA®R; X Zikd

HEHZES: TP75; TP391 MEAPRAERD: A XEHS: 2095-1000(2023)06-0064-08

DOI: 10.12347/jyeyk 20230704002

SIAEN: 254, F4, HR3E, F. A TREARSGY LRGSR LN Enlikir, 2023, 44(6): 64-71.

Research on high-precision image fusion algorithm based on

interactive fusion
WANG Jizhe', LI Bo?*, MA Chenying', YIN Qiyuan', ZHOU Peng'

(1. College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2. Research Institute of Aerial Vehicles, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Aiming at the fusion of visible and SAR images, a novel interactive fusion algorithm based on Transmembrane Dif-
ferential Perception and Attention Mechanism (TDPAM Fusion) is proposed, which can effectively preserve the texture structure of
visible images and detail information of SAR images. Firstly, the Cross-Modal Differential Perception Fusion module is utilized to
extract complementary information from images, which can avoid the missing of true values and improve the accuracy of fusion.
Secondly, the coordinate attention mechanism is employed to enhance the accuracy and efficiency of feature extraction, and improve
the integration of semantic information. Finally, a feature interaction fusion algorithm is used to adaptively fuse features from SAR
and visible images. A corresponding large benchmark dataset is designed for model training and testing. Experimental results demon-
strate that the fusion algorithm can obtain high-quality visible images with clear SAR information. In addition, the algorithm can im-
prove key indicators such as mutual information, spatial frequency, visual fidelity, and correlation coefficient by approximately
6.41%, 10.36%, 14.25%, and 4.74%, respectively.
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Fig. 2 Comparison of results of different fusion methods
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Table 1 Mean of evaluation indicators for result result of different fusion methods

DenseFuse CSF GANMcC GAN-FM SeA Fusion PIA Fusion Our
EN 6.193 6.151 6.570 6.618 6.889 6.731 6.706
MI 2.997 2.626 3.104 2.748 2918 2.611 3.105
SF 18.663 16.548 24.484 28.947 31.249 32.608 34.485
VIF 0.466 0.391 0.505 0.466 0.463 0.203 0.529
CcC 0.683 0.685 0.614 0.676 0.654 0.193 0.685
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Table 2 Mean of evaluation indicators for fusion results with and without IFM fusion rules
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Fig. 4 Comparison of fusion results with and without CA modules
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Table 3 Mean of evaluation indicators for fusion results with and without CA fusion rules

SN EN MI SF VIF cC
JC CA 6.731 2.611 32.608 0.203 0.139
A CAFEH 6.688 | 0.043 2.653 1 0.042 33.750 1 1.142 0.216 1 0.013 0.214 1 0.075
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Fig. 5 Comparison of fusion results with and without CMDAF modules
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Table 4 Mean of evaluation indicators for fusion results with and without CMDAF fusion rules

SR EN MI SF VIF cC
JC CMDAF 53 6.727 2.611 28.947 0.466 0.676
7 CMDAF itk 6.772 1 0.045 2.986 1 0.375 32.608 1 3.661 0.403 | 0.063 0.699 1 0.023
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