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Fig. 1 Schematic of thermal infrared video acquisition of wa-

ter surface oil film
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Fig.2 Variation of the area of oil films
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Fig. 3 Image processing results of 20W-50 refined oil under calm water surface in tank experiment
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a. Original thermal infrared image; b. preprocessing result; c. segmentation result of foreground region; d. area calculation result
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Fig. 4 Image processing results of 0W-20 refined oil under water surface with floating objects in tank experiment
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a. Original thermal infrared image; b. preprocessing result; c. segmentation result of foreground region; d. area calculation result
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Fig. 5 Multi-frame image processing results of 20W-50 refined oil under calm water surface in tank experiment
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a. Original thermal infrared images; b. threshold segmentation results; c. area calculation results; d. region of interest marked results
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Fig. 6 Multi-frame image processing results of 20W-50 refined oil under water surface with waves in tank experiment
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a. Original thermal infrared images; b. threshold segmentation results; c. area calculation results; d. region of interest marked results
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Fig. 7 Multi-frame image processing results of OW-20 refined oil under water surface with waves in tank experiment
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a. Original thermal infrared images; b. threshold segmentation results; c. area calculation results; d. region of interest marked results
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Fig. 8 Multi-frame image processing results of 20W-50 refined oil under water surface with floating objects in tank experiment
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a. Original thermal infrared images; b. threshold segmentation results; c. area calculation results; d. region of interest marked results
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Fig. 9 Multi-frame image processing results of OW-20 refined oil under water surface with floating objects in tank experiment
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a. Original thermal infrared images; b. threshold segmentation results; c. area calculation results; d. region of interest marked results
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Fig. 10 The changes of the area of region of interest under

different experimental conditions
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Fig. 12 The inter-frames region of interest area change rate of
0W-20 refined oil images under water surface

with floating objects
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Table 3 Comparison of region of interest extraction results of

different methods
SIS A PRI F-Measure A MTAbERAA] /s
ST GMM 0.064 0.458
WEBS 0.933 0.328
SFS 0.952 0.943
AL 0.973 0.194
BORTHE GMM 0.068 0.461
WEBS 0.936 0.366
SFS 0.957 0.924
AL 0.969 0.195
ERYTH GMM 0.067 0.477
WEBS 0.897 0.343
SFS 0.863 0.947
ES's 0.911 0.208
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Fig. 13 Comparison of region of interest extraction results of 20W-50 refined oil image under calm water in tank experiment
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a. The 11th frame thermal infrared image; b. GMM; c¢. WEBS; d. SFS; e. proposed method
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Fig. 14 Comparison of region of interest extraction results of 20W-50 refined oil image under water surface with waves in tank experimsent
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a. The 6th frame thermal infrared image; b. GMM; ¢. WEBS; d. SFS; e. proposed method
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Fig. 15 Comparison of region of interest extraction results of 20W-50 refined oil image under water

surface with floating objects in tank experiment
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a. The 16th frame thermal infrared image; b. GMM; c. WEBS; d. SFS; e. proposed method
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Research on identification of marine oil spill based on
thermal infrared video image monitoring

Wang Lifeng ' Xin Liping ', LiuJiashuo', JuLian?>?

(1. School of Information and Control Engineering, Qingdao University of Technology, Qingdao 266520, China; 2. Environment Monitor-
ing Center, State Oceanic Administration, Qingdao 266033, China; 3. Shandong Provincial Key Laboratory of Marine Ecological Environ-
ment and Disaster Prevention and Reduction, Qingdao 266033, China)

Abstract: When oil spill occurs and the large scale covering on the sea surface has not been formed, it is hard to
find oil film by existing oil spill detection technology. To solve this problem, a novel method for discriminating of
oil spill by monitoring the area of oil film is presented based on thermal infrared video image, which combined with
the diffusion characteristic of oil spill. Firstly, foreground regions (real oil film region and look-alikes interference
region) on the sea surface are extracted and the actual physical area of each region is calculated based on single-
frame thermal infrared image processing (i.e., the pixel area calculation method from the previous research). Ac-
cording to the video image processing, the change of the actual physical area of each region is tracked in real-time.
The area change rate threshold is set to discriminate whether oil film on the foreground regions, then whether oil
spill happened can be determined. The experimental results show that the proposed method can effectively discrim-
inate oil film formed by different viscosity of oil and maintain good identification accuracy under sea surface with
waves and floating objects. This strategy is suitable for specific scenes such as wharves and ships, and also can

provide technical support for pollution control of oil spill.

Key words: oil spill identification; thermal infrared video image; image processing; inter-frame region tracking
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