SWCB(104. 7 %)

214 %8 : ARDSWC-112-059

PENRPBHFREZ LI kTS

RAPRALHERF LB KB CE
TR S 2
Data Integration Modeling from Farm
Pond Inspections with UAV-USV Joint
Implementation

(*%%#23)

HEHEFE? 248
HEHPF:112£02° 8p 3 112# 127 31 p
FRABA RN BlRE
PENMBHEREZ kI RIFE HE
4 §%E€] 112 # 11 #



RABRAGHERT R KB CETHES N

Vi >

&
AGFERITREBIFELRBE I AP hEE R F
g; KR 2ok J»Jf#,fﬂrhhq A% 5 T ﬁ,ﬁbﬁ AL e kT d\;’%% A5 A
BW- kBB L kTzeemydghe £ (DAFFE A 743D
FHOFERQFREAB TS E A ARIES S FTRE & B (3)
A REEREIRITAZERENFEL MBI (4R
£ RIF T e
RPBT X2 7 @R # s i R R
% SAlSAR N S R Ao B oG FHIEET 2 TP E G
BALT FH2 DA R PEE o A b M B G IS L TR AL
FREZD R EEAPEE G BAELETT S 00 % UAV LIDAR
#1172 DSM 2 DEM1 ~ DEM2 4p i 18 » BB ~ B3 B2ip L2 3 AR3E
£85 04227 i i DSM A% 2 DEM1 ~ DEM2 % @ f247 & %
fritig = o B fi - UAV 2 USV & F T8 8 ¥ U A H A
Fefed e £ Tk A F G A FRITR T AT A o

Mt t A B3 RA 4



Data Integration Modeling from Farm Pond

Inspections with UAV-USV Joint Implementation

Abstract

This project selects the Cien farm pond in Yushui River as the test
area and utilizes Unmanned Aerial Vehicle (UAV) to construct the water
structures and terrain of the surrounding water catchment area. It also
integrates the underwater sediment terrain measured by Unmanned Surface
Vessel (USV) to generate a comprehensive representation of the aquatic
environment both above and below the water surface. The research focuses
on the following aspects: (1) analyzing the accuracy of 3D modeling using
UAYV, (2) developing techniques to integrate the data obtained from UAV
and USV, and (3) analyzing the relationship between soil erosion and
sediment accumulation in the farm pond catchment area. (4) Analysis of
Feasibility for Vegetation Growth Detection.

Based on the results of five aerial photography missions, it is evident
that the modeling outcomes using a grid-shaped flight route are more
comprehensive than those using an S-shaped route. Before incorporating
ground control points, there were elevation discrepancies ranging from +2
meters in the ground elevations measured for each mission. However, after
the inclusion of ground control points, the elevation differences for each
mission were significantly corrected, resulting in ground elevation
differentials approaching zero.Upon subtracting the UAV LiDAR-derived
Digital Surface Model (DSM) from Digital Elevation Models (DEM1 and



DEM2), elevation discrepancies for agricultural ponds, grasslands, and
roads ranged from O to 4 meters. This variability may be attributed to
differences in spatial resolution between the DSM file and
DEM1/DEM2.Finally, when combining data from both UAV and
Unmanned Surface Vehicle (USV), it is observed that discrepancies in
shoreline areas are more pronounced. This inconsistency may be due to
variations in resolution between the two data sources.

Keywords: UAV, USV, Farm Pond
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