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Abstract: To improve the 3D visualization effect and autostereoscopic display performance of medical im~-
ages, this paper proposed a light field display method for medical images based on virtual light field acquisi-
tion. First, based on medical tomographic image data, preprocessing algorithms were adopted to process
the original image data. Combined with surface reconstruction and the improved Quadric Error Metrics

(QEM) simplification algorithm, a lightweight 3D medical model was constructed while its key structural
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features were preserved. Then, aiming at the limitations of traditional light field acquisition methods, a
virtual camera array construction strategy based on computer graphics was further designed. It generated
high-quality virtual light field content without relying on physical optical equipment. Finally, the light field
acquisition scene was built for the simplified 3D model using multi-view rendering technology. It opti-
mized the acquisition efficiency and spatial resolution of light field images. Experimental results show that
the rendering overhead of the medical model is reduced by 90.16%. And the geometric accuracy of the
model is only lost by 4.06%. The virtual light field acquisition system achieved rendering efficiencies of
9. 83 frames per second (FPS) and 9.57 FPS on the two optical experimental platforms, respectively,
with a substantial enhancement in the generation efficiency of elemental images, thereby largely fulfilling
the real-time acquisition criteria. The proposed method significantly reduces the model complexity while

ensuring the geometric accuracy of the medical model, and effectively improves the quality and real-time

performance of virtual light field display.
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Fig.1 Schematic diagram of voxel cube
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Fig. 2 Fifteen topological structure diagrams of MC algorithm
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