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Infrared polarization/intensity image acquisition system
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Fig. 2 Infrared intensity/polarization degree images in different scenes
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Table 1 Target and background local contrast of infrared intensity/polarization degree images in different scenes''"
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d 0.008 2 0.018 7 0.059 3 0.038 7 0.037 6 0.603 6
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Fig. 6 Detecting the sea sky line by our method

(a): Search for valley threshold after histogram Gaussian smoothing; (b): Threshold segmentation; (¢): Hough transform
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Fig. 7 Experimental results of our algorithm

(a), (e), (), (m) Reverse of the 3D polarization images;

b), (), (;), (n) 3D polarization images of sea clutter suppression;

(D, (b, D

, (p) 3D polarization images of distance weighted;

(d, (h), (D, (p) Target detection result of MSER algorithm after eliminating false target
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Ship Target Detection Based on Infrared Polarization Image

GONG Jian, LU Jun-wei, LIU Liang, QIU Rong-chao
Naval Aviation University, Yantai 264000, China

Abstract As an important method detecting ship targets. infrared imaging system plays a vital role in military reconnaissance.
In the face of complex background, bad weather environment, etc. , the local contrast of target and background is low, which
causes that the performance indicators of infrared system such as detection accuracy and recall rate are seriously affected. Consid-
ering the above problems, the research on ship target detection method based on infrared polarization image is carried out.
Through the long-wave uncooled infrared polarization image acquisition system, 86 sets of infrared polarization images with 4 po-
larization directions (0°, 45°, 90°, 135° ) were collected, and 309 ship targets were sampled. For the infrared polarization image
with different polarization directions, the target and background local contrast of the infrared intensity/polarization image in the
same scene, it was found that the difference between the sea surface and the ship target polarization characteristics can effectively
improve the target and background local contrast. In the forward-looking infrared image, the ship target is usually located near
or below the sea-sky line, but the complex background and weather and other factors have a great influence on the detection of
the sea-sky line in the infrared image. For this reason, the infrared polarization image sea-sky line detection method is proposed.
Gaussian filtering is used to eliminate the local extremum in the histogram of polarization image. According to the difference of
the polarization characteristics between the sea and the background, the sea-sky line is detected by the bimodal method threshold
segmentation. Finally, the sea-sky line is detected by the Hough transform, and the sea surface is segmented as the target candi-
date region. Aiming at the problem that the infrared polarization image is seriously interfered by sea clutter, the sea clutter back-
ground suppression algorithm is proposed. The background suppression and distance weighting method are used to suppress the
complicated sea clutter background in the polarization image. Finally, the ship targets are detected according to the MSER algo-
rithm, after they are constrained basing on the characteristics of the ship target. The ship target detection experiment is carried
out on 86 sets of infrared polarization images. The proposed method can effectively overcome the interference of complex back-
ground, sea clutter and other factors to accurately detect the sea-sky line, and the detection precision ratio and the recall ratio are
93.2% and 95. 7%, respectively, which is better than the infrared ship target detection method, especially in the scene with the
low contrast of infrared image. Obviously, the detection precision ratio and the recall ratio increase by 46.5% and 16.4 %, re-
spectively. The research results show that considering the difference of polarization characteristics between the ship target and
the background in the infrared polarization image can effectively improve the local contrast between the target and the back-
ground, which is conducive to accurately detecting the sea-sky line, improving the ship detection precision ratio and the recall ra-
tio, and complex background. It has strong adaptability to complex background and bad weather. which has great application
value in military applications. This study has great significance for the development of ship target detection technology in the in-

frared band.
Keywords Infrared polarization; Ship target; Sea-sky line detection; Sea clutter suppression; MSER algorithm

(Received Nov. 26, 2018; accepted Apr. 27, 2019)





