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Optimization of Tropical Cyclone Scientific
Ilustrations Based on Generative AI—Visualization
of the Wind-Induced Surface Heat Exchange
(WISHE) Mechanism

Hung-Cheng Chen
School of Mechatronics and Intelligent Manufacturing, Huanggang Normal University, Huanggang, Hubei
Abstract: Accurately understanding and presenting the Wind-Induced Surface Heat Exchange (WISHE) mechanism
is crucial for effective communication of this vital theory in tropical cyclone development. However, the inherent
complexity of its multi-level physical processes and non-linear characteristics poses significant challenges for
scientific visualization. This research explores a novel, knowledge-construction-driven approach to optimizing
tropical cyclone scientific illustrations using generative Al, aiming to enhance the visualization of the WISHE
mechanism and improve public understanding of this phenomenon. The study employs ChatGPT and Midjourney
in a cyclic optimization workflow involving literature analysis, prompt engineering, and iterative image generation.

ChatGPT analyzes scientific literature to extract key information, which guides the design of prompts for
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Midjourney to generate scientifically accurate and visually compelling illustrations. These images are then evaluated
quantitatively and qualitatively using ChatGPT, and prompts are iteratively refined based on the evaluation results.
Results demonstrate that Al-generated illustrations can effectively capture essential meteorological processes
associated with the WISHE mechanism, such as angular momentum conservation and boundary layer dynamics.
This study highlights the potential of combining generative Al with a knowledge-construction approach to optimize
scientific illustrations and enhance science communication in meteorology education.

Keywords: Generative Al; scientific illustration; tropical cyclone; Wind-Induced Surface Heat Exchange (WISHE);

educational technology
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