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Abstract

Point clouds are crucial for high-precision applications in fields like autonomous driving, robotics, VR, and AR. Despite their
advantages, the widespread adoption of point clouds in AR and mobile environments faces various technical challenges. These
include high computational complexity, increased processing power and battery consumption, lack of optimized rendering engines,
and large data sizes. This paper identifies these issues and aims to improve renderer performance and explore future research
directions by implementing a point cloud renderer in an Android-based AR environment using Unity and Google AR Core. We
analyze the structure of PLY files, parse the data, and render it on top of Unity. Experimental results highlight issues such as
processing delays and memory limitations. While the renderer performs well in a PC environment, mobile devices exhibit lower
visual quality due to hardware limitations. Further research is needed to address these challenges, such as optimizing parsing code
and downscaling point cloud data to reduce rendering delays and memory usage.
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Fig. 4. Rendering Results of Point Cloud Objects in an AR environment
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