KSCE Journal of Civil and Environmental Engineering Research ISSN 1015-6348 (Print)

Vol. 42, No. 4: 549-557/ August, 2022 ISSN 2799-9629 (Online)
DOL: https://doi.org/10.12652 /Ksce.2022.42.4.0549 www.kscejournal.or.kr

ESHTINML FOHIMER| 71 MG 3= 3 2A AAH )

x O * O X =|%*
" - &S

Kim, Changyoon*, Youn, Junhee**

UAV-based Construction Site Monitoring and Analysis System
Development for Civil Engineering Management

ABSTRACT

Due to harsh conditions of construction site, understanding of current feature of terrain and other infrastructures is critical issue for site
managers. However, because of difficulties in acquiring the geographical information of the construction sites such as large sites and
limited capability of construction workers, comprehensive site investigation of current feature of construction site is not an easy task
for construction managers. To address these circumstances of construction sites, this study deduce difficulties and applicabilities of
unmanned aerial vehicle in the area of construction site management. To confirm applicability of UAV in civil construction project,
case study have been conducted on the road construction project. The result of case study proved that the developed system is one of
promising technologies that has been studied in construction site management. To improve applicability of UAV for construction and
process management information, law and technical issues will be an important area of future study.
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T Aide iitsle] Sl A18AIe] 314l AsE shdel
o} 20179 FEWEET} W3Sk 2 SRk e, 14
248 A K Gross Domestic Product: GDP)thH] 13~15
%, A uUjZ82Gross Regional Domestic Product: GRDP)t}H]
20~25 %5 FE8kaL k. ANk S A GAIES 2014
o) ZHaslal 9l A o 9 Bk ARG
532 %)= lste] IHR=E, AR A} 59 o E ofHe&
ALtk ofe we} FEwEFAE thui)AR] AR hES
St =1 A F SR sk 2wlESk e} AR A
TEoleke FIAE WAIY] =8 5 A 7S &8skt
eEElal Qi HESE E-LE ok Ak EAISIE flste] ==
S Y53 AeFAE AR, SgErs)h, A= uAdd,
ZHEAE F “FE-AE T #idy S48 53 71snd
R&D A9 Fo] AAE Ha gtk

TEolu)38x|(Unmanned Aerial Vehicle: UAV) 3-& =22
12} AAERE PAF &8-S flste] Addo s F909 o)
A 2L, TARE- 2] vk ool EEEaL Qi) ol
HIZE Fofe] =8 &hgo] A} Tt 20243400 TIRE =2
Ato] AR =2 AP 14 %9 o]E Fo g AEy(Kim
et al,, 2015). 74 AFFX = 7]& 2FJellxe] SHAIE &3]
g o R =82S A A thelgl folol 83kt
18y SPgS w2 LS
& Bxo = FRmsgAt
Tldep] S80Itk BT ZRAlE] S5F 2R1S Slele] =Ro 2
53 WIS 7o 2 33 v e 28 ARS B
= 3}49ck(Siebert and Teizer, 2014). g HEZ U Heak
A Slte] FFIRIE R MRS Eate] ZQNE
Zee= dele] DSM (Digital Surface Model) S £3317]% 519
©m(Choi and Kim, 2014), FIMPE=|E st Al 27
21 Fo] ofeh HIEH AHE ZARKL o] Ho[ElE vlEge R
FAFLRDS TAEFITHKIm et al., 2018). thetelrEs 734
o] A Bds Ak o R =88 E83h] 98t
71719] ARE A GTE X1 = SHtkLiu et al,, 2014).
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N
ot
N2
i
2
T
2
>
I
)
A
o
i l-'N

550 KSCE Journal of Civil and Environmental Engineering Research

WPYR S 2 B A2E A

A& g3l #5535 A3 A X9} BIM (Bilding Information
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HUHHS $late] 14 @AM =28 S83ate] 24 349
3RS vlelslr] 3 AT [P E Ak Goessens et al.,
2018). T3k AlgebAlolMe] Fjel 8-S 9J8le] =20 5
§F PIHRE vRO R 33k ARE Adshet] &8ss
sti(Jiang et al., 2020).

A HAlxE P A5 AR =25 885ty
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o] 321 BEE 531, 28 A AR 2 Q=S vlotshet)
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AFRAON B Beidle] Fa v b meaee 210 Ax glow] MR §9 el Rse RemlagaE 249
Apels} B3] 43S AP setehs Folek B4k TRAES] W H) Qkishn ERA0R TABY el ¥ e
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Q] whEoltk sieols BT 10H el 01 Slslel HE o] (FrBe] B, MR, TR 29 D] We RRS AR
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TP B 1 e Sehet W WARE] Sl 2w ARl
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Table 1. Applicability of UAV in Construction Site

Phase Applicability Key point

* Construction site monitoring

Planning and Design - DEM modeling

* Automatic navigation support

* Progress monitoring
* Equipment management
* Safety management

* Automatic navigation support

Construction
* Acquisition data analysis

* Structure monitoring

* Manipulation of camera angle
* Safety management i

Mainty
aintenance * Poor GPS signal

Table 2. System Requirements

Phase
UAV Flight Control

Problems System Requirements

* Large and complex construction site * Automatic navigation support

* Difficulties in orthophoto generation

* Automatic orthophoto and 3D point cloud model
* Difficulties in 3D point cloud model generation i

Data Acquisition and Analysis
generation

* Difficulties in 3D model analysis
* Difficulties in construction site management
information documentation

* 3D point cloud model visualization and control

Data Visualization and Management
* Automatic report generation
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Fig. 1. System Framework
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Fig. 5. Orthophoto Generation Module
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Table 3. DEM Generation Test Result
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o] a4l 71521 A 7 DEM A4 71'5(Table 3)7+ DEM
A3} viewer %% 7Fs(Table 4)2 AT A8l A1) 2
CPU2] 7%- Intel i5-8500 CPU, ~1e}=l7}=2] 7% nVidia GTX
1080TI, RAM 16GBo|™ 3AA¢] ¢ nfo]A8ATE A%
§- 10 GAA el H2EZ}F =Sk - Al HAt
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29(A2 101 0P, A e 28(A 10 oPhoes
F 6WS ez AXEsict.

Contents

Test Result

Test Explanation

Test for generating DEM based on orthophoto of the construction site using UAV

Test Requirements |Orthophoto of the construction site using UAV

Test Process

1. Input MASK value and click “process” button
2. DEM generation based on orthophoto of the construction site using UAV

Expected Result  |Generation of DEM on the system

* Acceptance Criteria: Generation of DEM

Decision Criteria . . .
* Failure Criteria: No Generation of DEM

Test Result OK

Table 4. DEM Visualization Test Result

Contents

Test Result

Test Explanation

Open the DEM file system and visualization of DEM on the system

Test Requirements | Visualization of DEM on the system

1. Execute DEM viewer of the system
2. Open DEM file on the system
3. DEM visualization on the system

Test Process

Expected Result  |Visualization of DEM on the system

* Acceptance Criteria: Visualization of DEM

Decision Criteria . L. ..
' ' * Failure Criteria: No Visualization of DEM

Test Result OK
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