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Abstract: Considering the problem of radar target detection in the sea clutter environment, this paper proposes
a deep learning-based marine target detector. The proposed detector increases the differences between the
target and clutter by fusing multiple complementary features extracted from different data sources, thereby
improving the detection performance for marine targets. Specifically, the detector uses two feature extraction
branches to extract multiple levels of fast-time and range features from the range profiles and the range-
Doppler (RD) spectrum, respectively. Subsequently, the local-global feature extraction structure is developed to
extract the sequence relations from the slow time or Doppler dimension of the features. Furthermore, the

feature fusion block is proposed based on adaptive convolution weight learning to efficiently fuse slow-fast time
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and RD features. Finally, the detection results are obtained through upsampling and nonlinear mapping to the

fused multiple levels of features. Experiments on two public radar databases validated the detection

performance of the proposed detector.

Key words: Radar target detection; Sea clutter; Deep learning; Convolutional Neural Network (CNN); Feature fusion
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#17 19931107 135603 _starea 9 8, 10, 11
#18 19931107 141630 _starea 9 8, 10, 11
#19 19931107 145028 _starea 8 7,9
#25 19931108 213827 _starea 7 6,8
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#311 19931118 162658 _stareC0000 7 6,8,9
#320 19931118 174259 _stareC0000 7 6,8,9
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Tab. 6 Detection performance of different feature

fusion approaches
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Tab. 4 Sample number of training set and test set
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Tab. 5 Detection performance of the MFF detector and

its variant detectors
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Fig. 7 Detection performance of various detectors in IPIX database
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Tab. 7 Averagely detection probability of various detectors in
IPIX database with different polarizations
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Tab. 9 Detection performance of various detectors
in SDRDSP database

oI 2% 44 R HH HV Vv VH
MFF 1.0000 1.0000 1.0000 1.0000
SRR 0.6465 0.8620 0.5848 08630

YRR L 0.6767 0.7673 0.6053 0.7761
MDCCNN 0.8224 0.8998 0.8217 0.9100
Bi-LSTM 0.7380 0.8889 0.7970 0.7963
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Tab. 8 Averagely actual false alarm rate of various detectors in
IPIX database with different polarizations
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TFE A EAL 0.0033 0.0036 0.0042 0.0035
MDCCNN 0.0047 0.0020 0.0049 0.0020
Bi-LSTM 0.0042 0.0022 0.0057 0.0029
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