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Abstract: Target detection and recognition are popular issues in the field of high-resolution Synthetic Aperture
Radar (SAR). As a typical target, aircraft detection and identification has certain uniqueness. This paper
reviews the development of detection and recognition techniques for a typical target in SAR imagery, analyzes
the scattering mechanism and technical difficulties of aircraft in SAR imagery, describes the system flow,
technical routes, and key scientific problems of target aircraft detection and recognition in SAR imagery,
summarizes the research progress from traditional methods to deep-learning-based methods for aircraft
detection and recognition, discusses the characteristics and existing problems of various methods, and predicts
the future development trend. This paper proposes that combining target electromagnetic scattering mechanism
with deep convolutional neural network to improve the generalization capability of the model is the key to
improve SAR detection and recognition performance. Moreover, this paper establishes an aircraft detection
method based on the fusion of scattering information and deep convolutional neural network.
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Fig. 1 Development of deep learning-based target detection algorithms
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Fig. 2 Flow of aircraft detection and recognition system
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Fig. 8 Framework of the proposed aircraft detection algorithm in SAR imagery
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Fig. 9 Effectiveness of the proposed airport detection algorithm in SAR imagery
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Tab. 2 Demonstration of airport detection algorithm effectiveness
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Fig. 10 Results of aircraft detection in Gaofen-3 SAR images
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Fig. 11 Results of aircraft detection in TerraSAR-X SAR images

HA PR AR I B R 0 H AR 2 35
KEEH AR

(2) BEREZ . SAREIMEH H AR il ) &
TR AT RE D R AT OB R, DD R R
BT EONS 1], SETHSATIER, 52 SKEhR A
Ko

(3) HIEMIRRE M AN Y BA B &
PE, REs eIk TS ARG BT S B A R % I HY

T, FR R E R A S HART RO B
I, X A — H An A7) RE S I ek P AR IR s [ A
AN I SFVE N A TR, RENS AL AR
EEITE

B3O H AT EA FISAREME R HLH ARA A
SR BONEA A . O 7T HAL, AT
Zif EIRVHOTARAE, SR BT WA SRR B
WL RAFAER R L, anaR4AP R



508 H

ERE

& 3 BT GF-35TerraSAR-X L 2 HUIRHIBISHE R IEIBMR L
Tab. 3 Results of algorithm without/with scattering information enhancement based on GF-3 and TerraSAR-X data
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Tab. 4 Comparison of different aircraft detection and recognition methods in SAR imagery
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