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Long-distance Ship Type Recognition Based on Airborne Photon Radar
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(1 Srate Key Laboratory of Pulsed Power Laser Technology, Electronic Warfare Academy State Key Laboratory of
Pulsed Power Laser Technology , National University of Defense Technology, Hefei 230037, China)
(2 Advanced Laser Technology Anhui Laboratory, Hefei 230037, China)

Abstract: In order to accurately identify the target of the long—distance ship type under the condition of airborne
photon radar, the perform plane fitting, point cloud clustering, target extraction and other processing on the
scene point cloud to obtain the ship point cloud firstly. Then from the hull point cloud, three-dimensional
features such as volume, surface normal vector histogram, and deck target distribution are extracted to obtain a
feature array. Finally, the random forest is used to discriminate and classify the extracted features to realize the
accurate identification of the hull type. Experiments show that through multiple classification experiments on
13 types of ships, the average correct recognition rate is above 95% , effectively realizing ship type recognition
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Fig.3 The scene after removing the sea surface
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Tablel Circular space division method experiment

Number
Rings 1 2 3 4 5

3 83% 91% 91% 75% 83%
4 100% 91% 91% 100% 91%
5 91% 91% 91% 91% 91%
6 83% 83% 91% 83% 83%
7 91% 83% 91% 83% 91%
8 91% 91% 91% 91% 100%
9 91% 91% 91% 91% 91%
10 100% 91% 100% 100% 100%
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Table 2 Classification results of routine method vector histogram

Number
Interval 1 2 3 4 g
20 25% 17% 33% 25% 17%
30 17% 17% 17% 17% 17%
45 17% 17% 17% 17% 17%
60 17% 17% 17% 33% 17%
®3 MUBZEZENEEFENSEER
Table 3 Classification results of optimized post-method vector histogram
Number
Interval 1 2 3 4 0
20 67% 58% 67% 75% 75%
30 50% 58% 58% 50% 83%
45 67% 75% 75% 67% 100%
60 67 % 50% 67 % 58% 58 %
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Fig.8 Models of different types of ships
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Table 4 Partial data of different types of ship models

Ship type M Long/m Width/m High/m
Cruisers 2.53 183 20 56(25)
Aircraft carriers 2.77 315 75 60
Frigates 2.86 148 16 32(24)
Destroyers 2.61 160 20 30
Fishing ships 2.84 112 30 82.5(30)
Medical ships 2.85 270 34 48
Landing ships 2.63 119 16 26(18)
Crane ships 2.68 170 38 73(28)
Cargo ships 2.82 120 24 40
Scientific research ships 2.73 167 26 32
Container ships 2.97 120 24 40
Cruise ships 2.64 258 100 172
Medium — sized aircraft carriers 2.55 198 38 49
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Table 5 Random forest algorithm 7 classification results

Training number Nt.mllber of Feature number 'Numlloe.r Ollc Numbef _Of c.orrect Correct rate
decision trees misclassifications classifications
1 40 12 0 26 100%
2 40 12 0 26 100%
3 40 12 1 25 96.15%
4 40 12 0 26 100%
5 40 12 0 26 100%
6 40 12 1 25 96.15%
7 40 12 0 26 100%
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Table 6 Second classification result

Number of Number of Number of

Training number o Feature number ) o o Correct rate
decision trees misclassifications correct classifications
1 40 9 1 25 96.15%
2 40 9 1 25 96.15%
3 40 9 2 24 92.31%
4 40 9 1 25 96.15%
5 40 9 1 25 96.15%
6 40 9 0 26 100%
7 40 9 2 24 92.31%
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