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Dual-Channel LiDAR Echo Acquisition System for Ocean Applications

Zixian Wang Jianhua Shang’
Donghua University, Shanghai, 200000, China

Abstract: The ocean plays a crucial role in the global carbon cycle, where the vertical distribution of particulate organic
carbon (POC) concentration serves as a key parameter for assessing marine carbon sequestration capacity. Active remote
sensing technology based on LiDAR enables in-situ detection of POC profile concentrations in seawater. To meet system
performance requirements including a signal-to-noise ratio (SNR = 4.5 dB) and maximum detection depth ( = 80 m), this
study developed an echo signal photo detection system employing hybrid analog and photon-counting detection modes. The
system achieves single-photon-level detection sensitivity, 50 dB dynamic range, and 200 MHz response bandwidth. System
calibration was performed by measuring the output pulse current characteristics of a high-speed photodetector illuminated
with a standard single-photon source. The detector output current was then fed into the echo signal processing circuit for
synchronous acquisition of waveform characteristics from both analog and photon-counting channels, thereby completing
comprehensive performance verification of the detection system.
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