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The risk assessment of physical roads using UAV photogrammetry
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Abstract

Road accidents are one of a serious cause that pose a threat to human life and economic loss. In
particular, road safety is one of the keys to help prevent road accident. Thus, the risk assessment
of physical roads is very important for road safety audits. This research aims to study the three-
dimensional model reconstruction for the risk assessment of the physical conditions along the
road using UAV photogrammetry in order to help reduce the process of data collection by road
inspector. Image acquisition for UAV. photogrammetry was taken using DJI Phantom 4 Pro at 50
and 70 m of flight attitude from the ground. Then, the imagery from UAV was processed using
Agisoft Metashape to generate a 3D model and evaluate the physical conditions of the road by
visualization. The research results found that for the accuracy assessment of the 3D models of
the road obtained from a flight attitude at 50 and 70 meters, the errors were insignificantly
different. Both models could provide accuracy in decimeter-level. However, the completeness of
the 3D model obtained from a UAV flight attitude at 50 meters had more than from at 70 meters.
For the risk assessment of ‘physical roads from the 3D model, the optimal speed limits on the
curve should be 40 km/hr- following  a  guiding device fon  road safety. Therefore, UAV
photogrammetry can be utilized to initially investigate physical road safety for providing guidelines

for road safety improvement to the relevant agencies.
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Legend
® Typel Type 3
® Type2 ® Camera Station
(75% Overlap)
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(Pérez et al., 2019)
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AN 2.4 N3T1aedaTEnIUNTainISAngURLN

(Osman.et al., 2016)
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AN 3.2 AATUANNTN

3.1.2 \asesilalunnsussananauaznszvidaya
1. TUsunsu Agisoft Metashape Professional \{usevfuisuszanananineny vie

N53IARIENIN (photogrammetric) WUUAITIA kagad1avayaLUUINaeaUilR

(%
[y

adsiun dluldiuau GIS (Geographic Information Systems) s1udnLiu

e
[ehmd

3]

ToyauIANYN JAUSTIN WazmIndanmaewmaiaiiay (visual effects) 53wy

fansinA1ves dngIenuaie 9 lun1weou

At 3.3 TUsuNTU Agisoft Metashape Professional
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2. DJI GO 4 wenwwdadudmsunsasatoinasuliaudu
3. PixdDcapture WONWALATUAINTUNITINLKNUNITTU KAZNITAIARN & VDINADY

YUBINFALIULSAUTU

L} SETTINGS pIX4I§ LOG OUT E

Plan new mission

=IO N

POLYGON GRID DOUBLE GRID CIRCULAR FREE FLIGHT
For 20 maps For 2D maps For 3D models For single 3D model Advanced users

PROJECT LIST TUTORIAL/HELP

AN 3.4 uoNWALAYY PixdDcapture

4. ArcGIS Wugalusunsudszandszuvansaumnandenansyalusunsuvis iieldlu

NMsIANTIteyanlasaume

ArCG ISC ArcMap

()
).J.

AT 3.5 TUsunsat ArcGIS

3.2 MsiusIusIndaya

imsiiunnusnaauulAsuS UM finesnsul unineidsulsms sunetles damin
fiwaylan Tnedadivanednagyhnsdisnmiaseiniaeuliaudy Tnefnsununisdienindae
Pix4Dcapture LUy double Grid @%5U 3D mapping LLéj’JﬂﬂﬂT@;ﬂaﬂﬁwﬁlﬁuﬁﬂigu’sawﬂﬂﬂﬂiLLﬂilI
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Agisoft Metashape Professional il @a3$19kuuT1A09@ NN AT LN 1NYUIINITUITRYAT bAAN
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NININTDINUUANLUUNBSUNITNTIE@UANUUADAN BN IO UY
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3.3 MIINUNUNTEIEATWIASAUTaLAN W
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PROJECT LIST TUTORIAL/HELP
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AN 3.6 NFTINBEUNITUULUU Double Grid
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3.4 nMsuszananadayanmalalusunsy Agisoft Metashape Professional
Tunsusvaanatelaiismsdsialull

3.4.1 nsUszarananInlulusunsy Agisoft Metashape Professional
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1. 10nlUsunsn Agisoft Metashape Professional > A&NY3I7 workflow > add

chunk > AAYIA chunkl > add photo el MTeyan N uazdsAfiia

Awdunuu  WGS 84 / UTM Zone 47 N (EPGS::32647)

H Untitied — Agisoft PhotoScan H untitied* — Agisoft PhotoScan
Fie Edt View Wordlow Tools Photo Help

File Edit View Workflow Tools Photo Help
DeR e [0 a b DeE e HI038Re +4 ‘ ‘ .
—_— ax Worksuce & x

— e S, s

LR
%5 Workspace (1 chunks, 0 cameras) DJ1.0204 DJI0205 DJI.0206
Chunk 1 (0 cameras) -

X Remove Chunks DJ1.0209 DJI0210 DILO211

S B . S,

e

4 g

DJ10207 DJ10208

@ Enable Chunks ] ) =~ N . 1
| Pt 5 S 5

DJI_0212 DJ0213

. R

AN 3.4 nsdteyanIw

‘Al Formats (*jpg *jpeg *ip2 *: v

Cancel
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2. AANYIANN L@en Create Marker > nmun point Tunmliasudaumunle

1NYARIUANNINIANUALLT

Markers -

™ point 1
™ point 2

[ B create Marker ™ point 3
Place Marker » F pDint4
Clear Markers By pDin‘tS

™ point6

AN 3.5 MIINUAIAAIUANAN

3. AANYITM point Lian Create Scale Bar > MNUATEELUINTENINAAIUANATN

L

dialiiuuinagsaudAtivuangnaes

™ point 1
) ~ poi I Add Marker |
™ pain|
™ poinl™ WGve Markers ¥
P point % Remove Markers
* point Remaone Projections Scale Bars ~  Distance (m) Accuracy (m) Error (m)
A -
- I Filter Photos by Markers </ || point1.. 15500000 0.001000 0.005009
Scale Bars :
v 1 point g ::wm /|| paint 3... 20.350000 0.001000 -0.004610
me..
j : poist B9 Shom b= |1 point5... 15870000 0.001000 0.000526
point
Total Error Set Accuracy.- Total Error
E:::‘“I‘" Check Control scale ... 0.003942
scale !
Uncheck
“- il . Check scale b...

Wirlensra  Rafarnnra

AT 3.6 NMSAMUATTEEVNTENINIAAIUANNTN
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4. adn7 Workflow > 1den Align photo > Accuracy: ta®n  High

Align photo fiz M3IAFEIFUNN LazgamilouiurasnLiaznLiow

k4 < o
A5 JUkUUINADY

A1 3.7 nadwsnas Align photo

5. @Andl Workflow > \den Build Dense Cloud > Accuracy: 1dan Medium > OK
Build Dense Cloud e M3tfiud1uanga Point Cloud g urouaziily

AS9NURY

A7l 3.8 HadWSAS Build Dense Cloud
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6. AanT Workflow > 1den Build Texture > Accuracy: L&an Medium > OK

Build Texture €nuav2In MUl ElULUUIIED9 YNIALUUINABILANUANT

LAZIALAZLDYAVDIANLLNTY

9T 3.9 HadwsA1s Build Texture

[

7. ¥11n15 Build Orthomosai tagtaan Workflow > Build Orthomosaic Lﬁaﬁ%m

AN Orthomosaic lUAIMMSFRALU DAY

NN 3.10 HAANSNIS Orthomosaic

8. YNNSUTEUIANANINANEAIBITNITALINUNG 2 SEAUNITOU
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3.5 M5UsEIUANUYNABILATAINNATUN IUVIILUUTIABIE NI

3.5.1 NM3UsHIUANUYNABIYBIUUUTIARIEUNRA
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RMSE = =1 Vimy()?
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2N 3.11 PINNNUNDTS (M) karTnannluuIaesd@Iudn ()

3.5.2 M3USHUTIBUNAENSVRIAMUATUAUVBIUUUTBSTIAINEITY 50 uaz 70 wuns
IMMIUTUBUANUATUNIUTe YU IR HAMEN SUTElUMeaemveaugady
M9 2 52aU aauanslunIni 3.17 weinsusziliuanuasuiiuanysalvauudnaewauids tite
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AT 3.12 AMUATUNIUVBILUUTIADIALLANINTIU (1) Wagn1eas (1)

3.7 M3Anszidaya

3.7.1 MsUsTIAUANWMENINNIEAN VRS U LA N AEUl S AU

mMslaszvidadenignmmuailendnsiuauUagafEunIg NIUNNVENTULN 1ngag
Mmsiesziludeswes wWIMNaLazsURRYesauY 11893193 LA DIVINEAIIITUAZLAS BIML BN
19 @0 MSuRsIe91we Huauy nidesadng lneldYayaaNNaaNEN1SUTEUIANAN NG BUY

1Usunsu Agisoft Metashape Professional

3.7.2 MIALIURSARTAIA2ETUSLNTY ArcGIS
NITAIUIUTS AT LALN DMIA LS ML zaLd v UnuULd U aalUswnsy ArcGlS 1ag

N5 Orthomosaic AnlUsUATH Agisoft Metashape Professional

1. %1135 Export Orthomosaic 271nlUsHNTU Agisoft Metashape Professional Tag
n135AANT File > Export > Export Orthomosaic 4 87 9171270 Orthomosaic

Tumunansadilagnelushnsy ArcGlS

AT 3.13 A9 Orthomosaic anTUsuATY Agisoft Metashape Professional
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2. yMSUALUIWATY ArcGIS kagynnIsunAIn Orthomosaic LNuAlUSHNTY
ArcGIS Tnaldanyl Catalog > ann1m Orthomosaic AsuAulIdsAntinng

Y1N91%U89 ArcGIS

=] x
s ot Seection Ceoproceing Catomice Wedows Help
281 [F2l=1-1=F =it canece
X0 R2E T @ sovtemnons: [t P L e w—
= Conerene x5
=
&z

AT 3.14 N15UINAIN Orthomosaic

3. 91N15a3N Polygon ipasivasnandmiunismuinseiilaiiowu lngiden
Catalog > New > Shapefile > Create new Shapefile > Feature Type >

Polygon 21AHUa319 Polygon 2naufiunnusiaauules

Create New Shapefile X
Name: New_Shapefile(2)
Feature Type Polygon -

Spatial Reference

Description:

Unknown Coordinate System

[] show Details Edit.

[ Coordinates will contain M values. Used to store route data
[ coordinates will contain Z values. Used to store 3D data.

AWl 3.15 N15a519 Polyeon
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4. ymsaanau Imelden Editor > Strat Editing > Circle > W&NA15IAINAL

Yuanlmsulaaie oz luauusaiilag

AN 3.16 NM13AnativatldAulusATLA

5. vhnsAuinseailas Inen1s adnianauielilusinsunansgafnatsvedlag

> nadnszee > InANVeUTeIINaY > lUMgnnanasvedlas

@ el - AscMop
L Bockmarts It Seection  Geeprocwmng  Customes  Weadows Mo
12d8 s ®ax » "~ &.2sw BEAEERO =, Edtr-| N
ROO N e B0k 0 BEINDS T Ry ceeocn:jait BEA- 8
o x

T Of Carvonts

1008 : Hadlgvlne ﬁ"‘
= T 3 Y
oL T
- -

@ New_Shapefie

o
@ |med
no8

= G oxig

Ol e =

|/ Construction Toots

SIS0 TR 395 Unkrown Unts

ANA 3.17 NMTINTLULNBAUIUSATILAS
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unan 4

NANISANE1IRY

v 19
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nnanliluuni 3 Wislinuddeidulunugauszasdluuniidadunsimavesnisiv

wswdeya Ussananadeya Iinsendeya uaznsilSeuiieudeyadissialull

[~ 14 ° 14 1 14 o
4.1 msinudayanmalenisdrsiaflsnmaieananireuliaudu
[N
< v 14 b4 o

4.1.2 manudayanmateainiagruliaudu
Tnefinsinudayanmiseiuanugedy 50 was uag 70 was lngarnmasuliaudy
DJI Phantomd wioufi11 &anew 2563

4.1.3 msUszarananinlaglylusunss Agisoft Metashape Professional
MM sUsEaaRan maNTureuMIUsEIIanaluuni 3

Yatoyanmaugsiu 50 wns

b

DJI_0271 DJI_0272 DJI_0273 DJI_0274 DJI_0275
N g 3 - ‘
i % S A - R
DJI_0281 DJI_0282 DJI_0283 DJI_0284 DJI_0285

DJI_0291 DJI_0292 DJI_0293 DJI_0294 DJI_0295

AT 4.1 YadayanmnsEauAIUEIdY 50 Wns

NNsDUdITIamIEn naelage N AUl ALTU WaTud 11 d9AY 2563 31AN15204

wuN150UKUY Double Grid 1Augadu 50 was latayanmduau 228 am
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YatoyanImANLgstu 70 1ns

DJI_0131 DJI_0132 DJI_0133 DJI_0134 DJI_0135 DJI_0136

DJI_0141 DJI_0142 DJI_0143 DJI_0144 DJI_0145 DJI_0146

- . 3 ‘-— ~

DJI_0151 DJI_01 52 DJI_0153 DJI0154 DJI_0155 DJI_0156

q W ~ - i m
- = &

DJI0161 DJI0162 DJI0163 DJI0164 DJI0165 DJI_0166

R

- % P o a
ammn 4.2 ﬁﬂ%@gﬁﬂ’]W%i%ﬂUﬂ’)’]ﬂJQ\‘]Uu 70 bR

nM1sTUEITIIMmeAnatelaga NMAgIuls ALty WHoTuU 11 d99AN 2563 91NN

wuN150UKUY Double Grid #1R113g@du 70 wing ladayanimdiuiu 144 am

(n) ()

AW 4.3 nuadns Point Cloud (n) Aagsdu 50 WRS wag (¥) 70 1WA
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4.2 waansn1suszulanan nanenelusunsu Agisoft Metashape Professional
1NNI5A1528N M TALDINASIUISAUTUTDINUNAN®1ITY @1UNTORENINATNS VDY
A15USLUANAAI LA 1

A15199 1 HANISATUIUNTTSIIARBAINAIAeaIN1AeIUlS AU

AU d.- .
wele el . AUAAIALAGDUVBINITNIVUATUIA
-~ seggalung sygzaluns E- o - |
- Ustanana Align Useanana Buid Tie Points WUUTIRRIENUTRINTTEL TENINAA
as0u
’ Photo Dense Cloud (G‘lm) Point Cloud AIUANNTN
(wns) = = (I9)
(U9N) (UmM) (Lums)
50 329 12.18 290,543 38,003,915 0.003
70 22.05 28.57 172,336 11,739,442 0.013

NTayalun ﬁﬂamqaﬁu 50 Lmmﬁgﬂmwﬁﬁﬂﬂﬂizmawaﬁmu 228 11N B39NA3
Uszunanamelusunsy Agisoft Metashape Professional 1u%umaumﬁm§mgﬂmw (Align Photo)
fiszznarlunisuszananail 32.9 und wagldsruau Tie Point $1u2u 290,543 Point SAuAaIn
mﬁaumaqmaﬁmummmLLUUfﬂ"waaamm’jﬁmmzazﬁwdwqmmuQmmwagjﬁ 0.003 LUAT WAz
siontuaginaiiudiuaugn Point Cloud Wnndureuaziirluadsiiuia (Build Dense Cloud)
e?fq%ﬁﬂﬁ'igsJzLammsﬂizmamamnm'wmﬁm%‘mgﬂmw (Align Photo) dafiszaziiailunis
Uszananane 72,18 wad §isauu Point Cloud: 11w 38,003,915 Point fiFniumainadeuuenis
ﬂ"mumummei"]aaqamﬁammwmw’hmﬂmmumwasﬁ 0.013 LT LLazﬁmmqqﬁu 70
Lumﬁ'gﬂmwﬁﬁfﬂﬂmzmaNaa‘imu 144 nw FsanmsUszananaselUsunsi Agisoft Metashape
Professional Iuﬁzfumaumﬁm%‘mgﬂmw (Align Photo) fszeziianlunisussuianadi 22.05 unil
waglddan Tie Point $1uru 172,336 90 TAunaialAdouresnsfivunvLIaLUUS aeanLiliA
9INTELITNINTANUANAMBET 0.013 1313 uazsoINEUaL NN IUA Point Cloud T
unTuneuasiluasaiuia (Build Dense Cloud) Fwagihlfsrezinainisussaianauinniinis

IAL5893UNIN (Align Photo) ellszeziianlunisuszananans 28.57 w1# 497u3u Point Cloud
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U 11,739,442 9@ 1AMUARIALATBUYDINITAINUAVUIALUUTIABIEILIRIINTEHLTENINNYA
AIUANNTNBET 0.013 LUMS
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