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Abstract: Aiming at the difficulty of multi-scale detection of ship targets in infrared polarization ima-
ges under complex interference conditions of sea-sky scene, a ship target detection method was pro-
posed based on guided filtering and adaptive scale local contrast method. First, by using the intensity
information as the guiding information to guide and filter the infrared polarization image obtained the
fusion image with higher local contrast and local signal-to-clutter ratio. Then, based on the vertical
gradient characteristics of the fusion image, detecting the sea-sky line method was proposed so that
sea-sky line weighting suppressed the sea clutter on the fused image. Finally, based on the single-scale

local contrast method and the ship target proportional feature, the adaptive scale local contrast method
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was proposed. When the scale matched the target, the response was the largest, and the maximum
scale was determined by the response of the target at different scales. The experimental results show
that the local contrast and local signal-to-noise ratio of the image are improved by the guided filtering
fusion method. Compared with the typical detection methods, our method can effectively suppress in-
terference and detect different scales of ship targets in sea-sky scene with high robustness and accura-
cy. The detection accuracy ratio and false alarm ratio are 95.0% and 3. 5%, respectively, which pro-
vides a new method for infrared polarization image target detection.

Key words: infrared polarization; guided filtering; sea-sky line weighting; adaptive scale local con-

trast; ship target detection
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Tab.1 Objective evaluation index of infrared images and

infrared polarization images in different scenes

Evaluation Image
Scene 1 Scene 2 Scene 3 Scene 4
Index type

LC IR 0.3390 0.267 3 0.2633 0.1430
DOP 0.5290 0.3320 0.3075 0.401 3
LSCR IR 17.377 423.539 332.196 611.198 4

DOP  12.486 6 20.964 6 10.562 810.477 7
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Tab. 2 Objective evaluation index of fusion images

Evaluation index  Fusion method Scene 1 Scene 2 Scene 3 Scene 4 Average
LC NSST 0.439 5 0.298 9 0.283 4 0.223 5 0.3113

WP 0.426 7 0. 2665 0.235 4 0.163 0 0.272 9

Proposed 0.771 5 0.365 2 0.3331 0.464 7 0.483 6

LSCR NSST 15.954 1 19.699 4 11.558 3 8.915 8 14.031 9

WP 11.026 8 15. 382 8 15.330 1 8.608 9 12.587 1

Proposed 24.444 0 24.988 2 34.560 8 14. 002 7 24.498 9
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Fig. 8 Response maps of different algorithms in 4 scenes
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Tab. 3 Detection ratio and false alarm ratio of different algorithms 73]
LCM ST FK MY
Accuracy ratio Non-small target 67.7 91.1 83.1 97. 6
Small target 84. 6 71.8 82.8 93.8
Total 79.3 77.8 82.9 95.0
False alarm ratio 34.3 10. 8 28.5 3.5
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Tab.4 Detection performance comparison of shore-island scene and sea-sky scene ¢Z9)
LCM ST FK Proposed
Shore-island scene Accuracy ratio 65.9 75.8 71.2 87.9
False alarm ratio 72.0 35.5 46.0 21.1
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