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Abstract: Accurate monitoring of plant chlorophyll content is essential for agricultural management and
physiological research. Traditional methods typically require contact measurements, are time-consuming,
and cannot readily capture three-dimensional structural information. To address these limitations, a fluo-
rescence LiIDAR system (SLiDAR) based on the Scheimpflug principle was developed for non-contact,
high-precision measurement of chlorophyll fluorescence, enabling simultaneous acquisition of fluorescence

spectra and three-dimensional (3D) structure. The SLiDAR employs a continuous-wave 450 nm laser and
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a tilted CMOS sensor architecture. Normalization of the red-channel fluorescence signal by the blue-chan-

nel elastic scattering signal was implemented to suppress environmental interference and enhance signal-to-
noise ratio (SNR). Validation against a handheld chlorophyll meter (SPAD-502PLUS) for various leaf

samples demonstrated a strong linear correlation (R?>>0.98), confirming reliable chlorophyll fluorescence

retrieval and millimeter-level spatial resolution at ranges of 5-10 m. The results indicate that the fluores-

cence SLIDAR offers high spectral sensitivity and spatial resolution, enabling efficient, non-destructive in-

direct monitoring of chlorophyll content via fluorescence measurements. This approach provides an innova-

tive technical solution for assessing plant physiological status, with potential for enhanced applicability in

agricultural remote sensing through multi-wavelength excitation and algorithmic optimization.
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