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Fig. 11  Step size spatial distribution
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a. Step size spatial distribution of flow field A; b. step size spatial distribution of flow field B
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Fig. 12 Comparison of three adaptive step size algorithms
a A ST b B Jy 0] 28 A Y 3 AP KB o UEJR 9 AMFCA B bk

a. This paper’s algorithm; b. adaptive step size algorithm that takes into account changes in velocity direction; c. improved AMFCA algorithm
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Research on adaptive step size algorithm of marine
streamline controlled by information entropy

Li Zhongwei', Jiao Fangtao', LiYong', Zeng Wei', Yang Jungang’, Cui Wei’

(1. College of Oceanography and Space Informatics, China University of Petroleum, Qingdao 266580, China; 2. First Institute of Oceano-
graphy, Ministry of Natural Resources, Qingdao 266061, China)

Abstract: The streamline construction and placement of the marine flow field is of great significance for recogniz-
ing and understanding the marine flow field. In the process of streamline drawing, the selection of integration step
is very important, which can directly affect the effect of streamline placement. The fixed step size algorithm is of-
ten not used because it cannot adapt to the changing curvature. The previous adaptive step size streamline al-
gorithm has the problems of low degree of freedom and poor multi-scale applicability. In view of the above prob-
lems, this paper introduces information entropy into the step size calculation for the first time, and proposes an ad-
aptive step size algorithm of marine streamline controlled by information entropy. Firstly, the entropy field is ob-
tained by calculating the information entropy of the flow field, and then the flow field is divided into high entropy
region and low entropy region according to the entropy value, and each integration point is given a new step size, so
that the flow field can adaptively adjust the step size according to the intensity of change, that is, the step size of the

high entropy region (the region with sharp change) is smaller, and the step size of the low entropy region (the re-
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gion with gentle change) is larger. The experimental results show that the proposed algorithm can significantly in-
crease the number of integration points and streamlines in the rapidly changing region, better draw the details of the
streamline at the feature, and reduce the number of integration points and streamlines in the unimportant region
without affecting the placement effect to improve the computational efficiency. Compared with the previous adapt-
ive step size algorithm, the proposed algorithm significantly improves the degree of freedom of step size adjust-

ment and the scale applicability, and can be applied to different scales of marine flow field.

Key words: ocean flow field; information entropy; adaptive step size; streamline placement; numerical integration
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