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Abstract

Inspecting the bridge structure is one of the important steps
in increasing the service life of the bridge. Visual inspection is
the first step of the inspection that requires manpower to
access the area to check for damages. As a duty of an engineer
or an inspector, it has been required for them to have
knowledge and Understanding bridge methods and behaviors to
assess structural damages to bridges. Time-consuming, high-cost

and individual have been taken into account for consideration,
including the concealment of information. This research studies
have presented Unmanned Aerial Vehicle (UAV) technology that
has the capability to reach and reduce accidents, as well as the
ability to create 3D models. In this research, the principle of
Photogrammetry has been presented to create a point cloud
model (Point Cloud) to process Orthophotos that are effective
in detecting bridge damages. The Ground Sample Distance (GSD)
has been Configured resolution for 0.5 cm/pix, Overlap and
Sidelap 80 and 80 are also respectively configured, including all
29 Ground Control Point (GCP) and Check Point (CP)
assignments. The results have been validated for distances at
each replicated point with 38 real areas, meanwhile damage
patterns occur on the model versus 26 actual locations. The
results have shown another alternative outcome that could
replace traditional audits. It increases opportunity to access
information and reduce the risks that may cause harm to the
speculators. Each point of the Orthophotos have had an
average percentage discrepancy of 1.14%, and the damaged
inspection have an average percentage discrepancy of 12.37%,
compared to the actual damages on the bridge

Keywords: Unmanned Aerial Vehicle, Photogrammetry, Point
Cloud, 3D modeling, Ground Control Point, Ground Sample
Distance
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a1y ) ) Error (m) %Error
1 104.95 104.98 0.030 0.028
2 105.1 105.119 0.019 0.018
3 1.498 1.492 0.006 0.400
[ 1.478 1.503 0.025 1.691
5 10.02 9.999 0.021 0.209
6 9.97 9.971 0.001 0.010
7 1.47 1.469 0.001 0.068
8 1.494 1.464 0.030 2.008
9 14.985 14.977 0.008 0.053
10 14.962 14.967 0.005 0.033
11 1.474 1.485 0.011 0.746
12 1.482 1.423 0.059 3.981
13 24.906 24.939 0.033 0.132
14 2491 24.99 0.080 0.321
15 1.463 1.505 0.042 2.870
16 1.483 1.463 0.020 1.348
17 24.99 25.013 0.023 0.092
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ssesituiede (m)

® % A NAEIAAREUTIEZEILULTAEINIY
== == 90U (% ANEARIAMEINTEZIULYDIE )

U1 17 Wesidudmnunaaiaieuvesmuniuage a9
GEALRY

5.3 AIIURAINAAOUAIIUEYNIE

=

nn1Tinsseganudenielulusunsy QGIS Wisuiuszezy
Wntuasedenediefuazaduims Tnefleudemerimn 26 99
wiseandu 2 dw tdun Audemeiifatuuuanesiod 1 1ng
nweaslsinnuaziBen 2.49 pix/mm lneAranuadeniiinldan
Tsunsu QGIS fuanuBemeuiasuandlunisnsd 3 uwag A
BowoiAnTudiuuuresayniulagnmenslsimiuasison 4.57
pix/mm TagAansiadouiifnliannlusunsy QGIS fuaudeme
fufisauandunsiad 4

STR15-7




[1 2 N15Us29u3vIN53AINTSUlESNYIR AT 27
Tui 24-26 avnAn 2565 .38

The 27t National Convention on Civil Engineering
August 24-26, 2022, Chiang Rai, THAILAND

715199 3 mansilSeuiisuanuAatamdeuANUdsdIuEIneLe 1
Afaldanlusunsu QGIS U fufiase

GSD .| sUskuuew sveziiufiads | UAV-QGIS
. AAUS | Y %Error
(mm/pix) [GEIAE (cm) (cm)
P1-BC1(1) | seaumn 0.85 0.6 29.41
P1-BC1(2)| sewumn 0.43 0.5 16.28
P1-BC1(3) | sewumn 0.39 0.5 28.21
2.49
P1-BC1(4)| <ooumn 1.52 1.3 14.47
P1-BC1(5) | souumn 1.17 1 14.53
P1-BC1(6) |  soBMLAN 0.74 0.6 18.92
Max 29.41
Min 14.47
Average 20.30

A1519% 4 nansSeuiisuaLAaInAReUANMEEYNEEILULYDS
avnuitinlaainlusunsuy QGIS fu Wuiiass

T PALTIREN

GSD . suluuAY UAV-QGIS
(mm/pix) Pk v devne (cm) (cm) JoErmor
SB-WS2(L) | wgavdeu 54.7 542 091
S8-WS2(W) | vigavdeu 295 27.9 542
S8ws2(L) | viaendeu 104 104.8 0.77
S8WS2W) | nigavdeu 24.6 22 1057
A2-WS2L) | vigavideu a7 46.5 4.03
A2-WS2(W) | vigavdeu 243 25.4 4.53
P1-SW1 | sz8eniaseuse 0.72 0.8 11.11
P2-SW1 | sseziinesosso 113 08 29.20
P3-SW1 | Seezuiesesse 216 1.9 12.04
P4-SW1 | syegnnsseuss 145 14 3.45

4.57 ) .

P5-SW1 | sz8guesouso 1.62 2.1 29.63
P6-SW1 | Seezunesesse 197 16 18.78
P7-SW1 | Szezunssesse 1.29 13 0.78
P1-SW2 | szazniaseusie 0.475 05 5.26
P2-SW2 | szezuinesonse 135 14 3.70
P3-SW2 | sz8ziseuse 0.96 1.1 14.58
P4-SW2 | sz8ziTeuse 1.74 14 19.54
P5-SW2 | sveginsseuse 238 22 756
P6-SW2 | svezinsseuse 2.185 1.9 13.04
P7-SW2 | Seezunesesse 162 17 4.94
Max 29.63
Min 0.77
Average 9.99

MW L Mnefia Anae1venidens
W nanedls Anuniswesenudene
nulunisangeuaudemevuialungludiuvesnisvgn
nasuvesABUNIATMUA 6 90 fefdudanuaainindougean

a

Wiy 10.57% Wesidudaaiamdeutiosaaiafu 0.77 % wazil

Wasidudninuaatapdeuadeiiy 4.37 % waz lun1nTI9aay
anudsmevuaan linesdu sesunndnvsinaunia uay sz
WssesRenwviioun 23 90 Sesidudmnuaaianiougedn
Wity 29.63 % Wesiudnaimaioutioadariniu 0.78 % waxdl

- a a Y a
WoslWUARIUAAIAMABUIRAEIVNNY 14.53 % lagAd1uldgnig
4 a ¢ 2 < “ q‘ - ~ 9
navuaiilasifuininunainnfeunie 12.37 % wWisuisuiuaing
Ve MANTUISIUUAL U

6. ajunan1sAnwkatalauauuL

PMNNANITANYINTATIRdEUAE N IUAswmaluladeniaauly
AUTU WU @INTOTAS LUV IARIE LR JA1 Root Mean Square
Error (RMSE) lutwasnuuazuuing Wi 0.851 cm waz 0.992 cm
muady ludiuveinisysediunnugnievedssosiaayynves
wuushaefisaainawesdlsaaslusunsy QGIS Auiluiiesanuii &
Wosidudmuaainindeutads 1.14 % lnelusuil 17 uands
wwaltuvesszarvesasnuiiinanameslsiuiiuiiesimnssozs
wnwWedidudanunainadeudios ludiuvesnisuszfiuning
QnﬁawaammLﬁsmwaaazwmﬁi’mmmwaaﬂﬁﬁwiﬂmﬂim
QGIS Aumnudemeiuinss wuiendemeiiistuuweanesiod
1 lngawesslsainuasiden 2.49 pix/mm fesidudainy
AANALADULAAY 20.30 % uay ATUEBNETIARTUA LU Y
Tngninesslssariuaziden 4.57 pix/mm Swesiduiainy
parAAAewads 9.99 % nuindesidudainuraimadeulunis
as1aeUmLdsmeTuliauduiuE fuvwanudemefiiaty
93¢ annsatamnudemeiflvunalng lilnddesuiiuese Tned
Wesusimunanmedeuvesnnudemnevunaligideeyil 4.37 %
Fearudonisauindnlidnezdu sesunndnvesnauninuas
szuzvinesosste TWesiduiruraiandouveseudemevuindn
wivagil 14.53 % lnsarudenisanuaiiivesidudiaiiu
AaNALAARURAY 12.37 % WasuWieufuAUEseTiRnTuTS UL
axwu fatunnsnsavEevasnuiIsenreuliAuTuaLNSanay
Tandlunisideifuiineanazdndasnisadrauuusiassenda
drglunsnsavaeudnienisadisnmesdlsvesdinunesasny @i
FrevesEEnIl wazianeloveEENIY TianansatavunauEeg
naununsiomdenulunisdnge weedalsimunisinainudenie
mmmLﬁﬂawﬁmmﬂmmLﬂﬁauﬁqmﬁaamﬂwm gang lddnandu
n1slifmungaaIuANAINEIe (Ground Control Point: GCP) lu
drudrwasazniy dedrinrugdunistulesniniinisesnasuy
uunseana uasahluuiilidiome dmaliouinanuasdenga
(Ground Sample Distance: GSD) ﬁmmm@aﬁﬂﬁlﬁmmmﬂmmLﬂ?iau
Tunsmsaaaey mnimsudletadodsnanamnsoiiununinyes
mei’waauﬁaLﬁwsz%w%mwiumsm’maaﬂﬁmmgﬂ&'mLLa,JuET'l
WnBetu

AnRANssUUsENA

YovuUANDINIETUIY INednudidusdigefiaay
nauazdiemielimuinudmiulilunisinuidedls
dufeqamnuingusrasdiingliuasiAndemanevinud
aglunsasiuiinarlidoyasuiulselon
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