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Abstract This study aims to enable the design of aerial imaging optical systems based on Aerial Imaging by Retro-Reflection
(AIRR) without the need for physical prototyping, by simulating them using a ray-tracing method. The appearance of mid-air
images formed by AIRR varies depending on configuration parameters such as the angle of the retroreflector and the floating
distance, which influence both brightness and blur. To accurately simulate these appearance variations in computer graphics, a
model that accounts for such configuration-dependent effects is required. In this work, we propose a retroreflective model that
incorporates both the spread of light on the retroreflector and ray shifts in the outgoing position. Experimental results demonstrate
that our method achieves an average improvement of 0.080 in LPIPS compared to conventional models, when evaluated against
photographs of real mid-air images.
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