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Abstract With the continued technical development of UAVs, the UAV application in construction site
analysis and monitoring is also increasing. Some of the representative UAV image analysis products are
point cloud and orthophoto. Usually, these products are applied to earthwork calculation in construction
sites. Moreover, the point cloud and orthophoto generation functions are provided by many commercial
softwares. However, if we apply UAV to construction processes other than earth work calculation, the
above functions are not sufficient and we need additional software. This situation is the case in this
paper, which deals with the design and implementation of UAV based construction site monitoring and
analysis system. This system integrates orthophoto and point cloud generation functions with the
construction process visualization, DEM (Digital Elevation Model) generation functions, etc. First, we
propose the system concept related to the idea. Second, the application architecture and system
structure of five analysis modules are designed. The five analysis modules include project management,
construction process visualization, flight planning, and DEM generation modules. Finally, we present the
system implementation results. The implemented system in this paper is a prototype, and research

related to adding more analysis modules is essential as a further study.
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DSM(Digital Surface Model)2.2 &-8=H thefst 7]
HE &85 DEM(Digital Elevation Model)& &3}
£ o]&drt. AAd] UAVE &85t A+ A=
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Fig. 1. The concept diagram of UAV based D texture
mapped building-Daeshi
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Table 1. Description of application function for
project management module

Level 1 Description

New project Visualizing and generating new project

New work Generating new work folder in project

Saving revised contents in the project

Project save X
management file

Project open Reading the data in the saved project file

Project
save as

Saving the opened project as different project
management file
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Table 2. Description of application function for
construction process visualization module

Level 1 Level 2 Description
ICAD file loadLoading the CAD file in file explore
CAD load Layer Dividing and manipulate the CAD
manipulation layer and data.
CAD select Selecting the CAD f.1le in the project
file lists
Comparing | Orthophoto |Selecting the orthophoto file in the
orthophoto select project file lists
and CAD CAD . .
orthophoto Georeferencing and overlapping the
X CAD/orthophoto file
matching
Enlarging [Enlarging/reducing and displaying the
Screen  [and reducing| matched orthophoto and CAD
manipulation . IMoving the matched orthophoto and
Moving
CAD
Orthophot
rthopho O, Locating to two orthophotos with
georeferenci X
coordinates
ng
Comparison Adjusting two orthophotos
Orthophoto | ratio adjust comparison ratio
comparison i
Canpar'lson Adjusting two orthophotos
direction . s
. comparison direction
adjust

IDeselect the orthophoto in the layer
view

Deselection

3.3 E3E AMEDE
EIFAEEES UAVE

283 DSME THEx

AE7F 9%t Ho)S Wo%

119

g B Y] Aol Lok 9o A
HEEIAY 9 % AR AME £ET YA
HEANS] Ho|E TeiF EFTAAS 5 sl

Astofol g,
I uSREE & S GRlst o3l
FA 15 99 YL

daur 45 529 5 7} 150 THAG
O 9 ol 831of Felne Pl
e SIS B 5 e E3F AR AT
Folpe TSk 7 W9l HEE EIUC. EFFL
R EB0R Ats| dEd /|Ed0l dadi: &
A 497159 712 AL F12Ee] Folg Aest
5 A A 97150 B el
L Al A9l sellsoE PG Ae] BEHS
. 9 Atste) $317} Hol7h v vlolet. F 2
OlE‘ ghso] Yl Fa 99 BY, By, = vish
Stk EFRAS U 715N T ke
ool SR 258 T, H8Ad £
2 A A Basd A8 g Basi
webd WA A9l 2l 9ER4 H87l5e 7t
SIshon B 917k A4 A Aol £3%
ARES. A B3 42 BEY 8715
71&HE Table 33 2t

S°l 2

Table 3. Description of application function for
earhwork volume calculation module

Level 1 Level 2 Description
Area Selecting the 2D area of calculation
selection targer
Area edition -
Coordinate [Presenting the coordinates of selected

presentation area

Base selection| Selecting the base level

Earthiness . ) X
R Selecting the earthiness of target area
selection
Soil . . .
i L Selecting the soil condition of target
Soil condition
. . area
conversion | selection

factor input Percent swell

and Selecting the percent swell and
shrinkage shrinkage of target area
selection
A t
moun Applying the amount surcharge rate
surcharge
of target area
rate apply
Volume

Calculating the earthwork volume

calculation
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Table 4. Description of application function for
flight plan module

Level 1 Level 2 Description
Bundle . .
Coarse point| adjustment Applying the bundle adjustment
cloud
generation |Coarse data .
o Deriving the coarse data
derivation
Coarse point . )
Presenting the coarse point cloud
cloud
. data
presentation
Zone
o Dividing the zone
division
Optimal . ) . .
. Altitude |Calculating the maximum height for
altitude R
R calculation each zone
calculation
Altitude |Presenting the maximum height for

presentation each zone
3.6 DEM HMEEZ2=
DEMAIE ZEoAE ERIEZHSE=Z whEoR
DSMOZRE & AlY, A5}, A& 5] AAH ¢
AZIEF(DEM)S Aol= AL ERZ it DSM2
ZHE DEME F&0E W2 gutzoz $£59] &
o5 YFAHE ABIAU, FBoR A, AEAL, AE 5
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Table 5. Description of application function for DEM
generation module

Level 1 Level 2 Description
Mask §1ze Selecting the mask size for filtering
selection
DEM DEM Calculating DEM with consecutive
Generation | calculation maximum minimum filtering
DEM ) Presenting the DEM
presentation
— o —
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11269cp3 - OrthoView | 1126g¢p3 - 3D Work 1108_0rtha - 3D Work

1108_Ortho - OrthoView

LayerViews
—

2]

Fig. 2. System implementation result of construction
process visualization module-1

1106_Ortho - OrthoView 1108_Ortho - 30 Work | 1109~ OrtheView | 1109 -3D Work ~ Layeifiewd x

Fig. 3. System implementation result of construction
process visualization module-2

c: [roums

SEYTUAS: L3000

Fig. 4. System implementation result of earhwork

volume calculation module



23]
=9

FRA SRR A2 A123, 2021

Fig. 5. System implementation result of flight plan

module

Fig. 6. System implementation result of DEM
generation module
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