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Project for the study of surveying and mapping guidelines to inspect hills,

mountains, and areas with an average slope exceeding en¢’ percent
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Abstract

This study aims to explore surveying and mapping methods for examining hills, mountains, and areas
with an average slope exceeding en¢” %. It integrates Unmanned Aerial Vehicle (UAV) technology and
Light Detection and Ranging (LiDAR) systems with Geographic Information Systems (GIS). The surveying
of coordinates and terrain elevation was conducted using three methods: Ground Survey with total
stations, leveling instruments, and the DOL RTK GNSS Network; aerial photogrammetry using UAVs;
and UAV-based LIDAR mapping. The accuracy of horizontal and vertical coordinates obtained via UAV
and UAV LIiDAR mapping was compared to those obtained through Ground Survey. The study area was

located around Khao Man, Thap Kwang Sub-district, Kaeng Khoi District, Saraburi Province.

The results indicated that the Root Mean Square Error (RMSE) for horizontal and vertical coordinates
derived from UAV mapping was o.o& meters and o.ev@ meters, respectively, while UAV LIDAR mapping
yielded RMSEs of o.oen meters and o.o meters, respectively. LiDAR provided superior accuracy
compared to UAV photogrammetry. For vertical accuracy, LIDAR had a «'& % confidence interval
within %o centimeters. Thus, utilizing UAVs and LiDAR technology for surveying and mapping hilly and
mountainous areas with slopes exceeding en&% offers a highly accurate alternative for terrain elevation
measurements. It also significantly reduces the time required compared to traditional Ground Survey

methods.

Keywords: Ground Survey, Unmanned Aerial Vehicle (UAV), UAV LiDAR
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