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A real-time light field calibration method based on ray tracing

Shuai Le, Xiaoyu Jiang, Haiyang Yu, Zhigiang Yan
Department of information communication, Army Academy of Armored Forces, Beijing, 100072

Abstract: Light field 3D display is a display technology based on light field theory. By controlling the direction, intensity,
color, and other information of the displayed light rays, it reconstructs the light field of a real scene in space. This enables
viewers to observe different parts of an object from various angles. In multi-projection light field 3D display systems, light
field calibration is often necessary to ensure the display quality. This paper analyzes the sources of errors in multi-projection
light field display systems and explores the feasibility of using perspective transformation for light field calibration. A real-time
light field calibration method based on ray tracing is proposed. It involves pre-calibrating the pixel coordinates of primitive
images before ray rendering, effectively avoiding the computational burden caused by perspective transformation algorithms
when processing high-resolution images. Experiments demonstrate that this method effectively corrects the projection ray
offsets in light field displays. The calibration process takes less than 1ms, achieving real-time light field calibration.
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