Fundamental Experiments and Analysis
of Randomly Modulated LiDAR
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Abstract

This project investigates a randomly modulated (chaotic) LiIDAR system and evaluates
its performance through fundamental experiments and analysis. Traditional LiDAR often
encounters measurement errors in multi-target or interference-intensive environments,
making it difficult to separate different reflection sources. To address this limitation, we
adopt a chaotic-modulated laser source, whose broadband and noise-like characteristics
enhance resolution and suppress external interference.

Our experiments include distance measurement, precision evaluation, SNR analysis, and
a defocus test on a whiteboard target, followed by a 100x100-pixel 3D scan of a dog-shaped
object. The results show that defocus degrades the central-pixel SNR and broadens the high-
SNR region, revealing how optical alignment impacts system performance. The generated
point-cloud maps demonstrate that chaotic modulation can successfully support mid-range
3D imaging.

This study highlights the potential of chaotic-modulated LiDAR as a more interference-
resilient sensing technique and suggests its conceptual connection to free-space optical
communication systems, pointing toward future integration of LiDAR-based ranging and
vehicle-to-vehicle optical communication.
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