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Abstract: Colors play a crucial role in enhancing the attractiveness of ship cabins and optimizing passenger
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experiences. To accurately and effectively assess the connection between interior color design of cabins and
passengers’ emotional perception, this paper proposes and designs an integrated framework based on Im-
mersive Virtual Reality (IVR), combining environmental data, emotional demand analysis, and user feed-
back. Firstly, an optimization model incorporating two measurement methods, visual harmony and human
preferences, was established to evaluate the aesthetic performance of color combinations. Subsequently, a
pleasure-related language value assignment method was employed to estimate the visual harmony scores of
color combinations. To solve the proposed optimization model, an Interactive Particle Swarm Optimization
(IPSO) algorithm based on small groups was adopted by considering emotions and preferences for color
combinations through human judgment. The prototype system was developed in the Unity 3D game engine
environment and implemented with the HTC Vive head-mounted display to provide an interactive and im-
mersive user experience. Finally, user tests in different ship cabin interior scenes were conducted to vali-
date the research framework by integrating data from various sources. The test results indicate that the
proposed method can automatically adjust the colors of ship cabins in cabin scenes to better match
passengers’ emotional needs.
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