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Abstract Initial response is important in marine oil spills, such as the Hebei Spirit oil spill, but it is
very difficult to predict the movement of oil out of the ocean, where there are many variables. In order
to solve this problem, the forecasting of oil spill has been carried out by expanding the particle
prediction, which is an existing study that studies the movement of floats on the sea using the data
of the float. In the ocean data format HDF5, the current and wind velocity data at a specific location
were extracted using bilinear interpolation, and then the movement of numerous points was predicted
by particles and the results were visualized using polygons and heat maps. In addition, we propose a
spill oil particle matching algorithm to compensate for the lack of data and the difference between the
spilled oil and movement. The spilled oil particle matching algorithm is an algorithm that tracks the
movement of particles by granulating the appearance of surface oil spilled oil. The problem was
segmented using principal component analysis and matched using genetic algorithm to the point where
the variance of travel distance of effluent oil is minimized. As a result of verifying the effluent oil
visualization data, it was confirmed that the particle matching algorithm using principal component
analysis and genetic algorithm showed the best performance, and the mean data error was 3.2%.
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Fig. 1. Flow chart of genetic algorithm
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Fig. 2. Example of bilinear interpolation calculation
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Fig. 3. Example of visualization of oil spill prediction
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Fig. 4. Visualization of oil spill prediction using polygons
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Fig. 5. Visualization of oil spill prediction using heatmap
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