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Abstract:
Research was like looking deep into the use of unmanned aerial vehicles (UAVs) as platforms to carry light detection
and ranging (LiDAR) systems, essentially applied ostensibly for precise biomass measurements of trees and
systematic classification of tree species and other purposes. By capturing high-density point cloud data, the study is
able to undertake a comprehensive assessment of forests of their not only structural attributes but also spatial
attributes. The UAVs will fly predefined paths so that they can record data across the widest areas and through the
most different terrain with minimum interference from human contact. The LiDAR data collected are subjected to
advanced preprocessing techniques like outlier removal and noise reduction for improved fidelity measures. Each tree
species is classified with computational engines using morphological and radiometric features for the accurate
differentiation of the taxa. Simultaneously, biomass estimation is done with very high accuracy, demonstrating the
capability of the system to manage complex forested environments. It stresses the transformational aspect of UAV-
LiDAR systems in ecological monitoring and their contribution to sustainable forest management through powerful
means of measurements and species identification. The advancement to environmental science occurs within the
scope of promoting biodiversity conservation and re-invention of assessment methodologies for forestry resources.

Published in: 2025 8th International Conference on Electronics, Materials Engineering & Nano-Technology
(IEMENTech)

Date of Conference: 31 January 2025 - 02 February 2025

Date Added to IEEE Xplore: 16 April 2025

 ISBN Information:

 ISSN Information:

DOI: 10.1109/IEMENTech65115.2025.10959594

Publisher: IEEE

Conference Location: Kolkata, India

Authors 

I. Introduction
LIDAR, Global positioning systems and inertial measurement units, recently added components to encourage
accuracy-of-location coordination in LIDAR data, have greatly improved the reference er federative dimension,
making the technology more useful for precision applications. The capability of LIDAR to read physical objects
over long distances, without crossing a single spatial point with its rays, and read the appropriate distance with
very high accuracy is the merit behind this technology. In-state-of-the-art remote sensing methods, such as Light
Detection and Ranging (LiDAR), laser emissions yield a high-density and high-resolution three-dimensional Earth
surface representation and its topological features. The working principle of this mechanism is simple.
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