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Learning archaeological site through on-line 3D models:

A case study of Wat Chulamani, Muang District, Phitsanulok Province
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Abstract

Wat Chulamani is the oldest historical site in Phitsanulok province. However, Wat Chulamanee
is still relatively unknown. This research aims to employ an unmanned aerial vehicle (UAV)
photogrammetric approach to reconstruct 3D models of archaeological sites for learning and
promoting its tourism through 3D maps on the Internet. The study area is Wat Chulamani,
Muang District, Phitsanulok Province. In this research, ground-based photos taken by DSLR
camera and UAV photographs were used for 3D reconstruction with ContextCapture. Then, a
3D model was rendered using Cesium and implemented on Google Site for learning
archaeological site through the On-line, 3D website. The results of the satisfaction assessment
for learning this archaeological site shows the overall average satisfaction score was 4.18 out
of 5. Therefore, this research can be applied for 3D modelling of archaeological sites from UAV
and close-range photogrammetric approaches. For learning and promoting the tourism of
archaeological sites, the use of a 3D model-based website on the Internet will provide
convenient access and ease to ancient sites.

Keywords Archaeological site, On-line' 3 D-model, UAV photogrammetry, Close-range

photogrammetry
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Aruainad o smauuaranuiid AynalssRmansiiuiaulann deunsdaaiumaioul
Tunaanuvesingundddanuiadlawasaruddgiiuegibs
n1saswuunaetanudflusuanuinguualaenisdsameninaieeiniaeulsaudu
(Unmanned Aerial Vehicle: UAV) TunsiSeuslusiasaturiuiuudiaesaufifesulalidunisasng
wudassafifielddmivlunaSeuiiarduaiusunisiesiioalunaaniuiaguudlndud
S¥niuluanuiiesiiorlunaimnndu Inenisldinadanisdisnadionmaisainenimeuls
AUTU (UAV Photogrammetry) Lﬁm’faﬁ,gamwdwLLazﬁw%'ayJaﬂﬂwmaﬁiﬁlﬂﬂizmawﬂumia%wa
wuUSaesaudd annmgnedesdifinisdunenfiawmesiiinswauszuunsiunuiiaineinie
slEAuty (UAV Photogrammetry) 3u n1sldauingasmnuaziiaundesiunniudediouiu
AN1TETIALANAIENIIDINIARUULAL (Traditional Photogrammetry) @nunsalinagnsnany
dnwazidudanudesnsvesiliim Snwazdeanugndensiugias Tamnuauysal auauda
nsafrawuusassaudmdunszviunisadiawuusiassauiffiensdanndnnisiiisad ey
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Tuduwsiwes Taeludndudesdldaaniiisusauandunsnannuiniwasndn

1%
a v A=

aatuanAdelifatunisussendldmatianisdrsiameninaieaineiniaeuls audu (UAV
photogrammetry) lunsiivdeyavesnmaisuazinnmanenlaaneiniseulsauduinuszanana

wazaiiuudaesauifveslusiuaniuinguiud annduididdeyauuuinaesaudisunig
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LARDUYTY

N3aauUUTIReeEuilii (3D model) Tngldnmgaedid weldlumslinsgrinazasng
wuudnaedlugluuuauds degninluvssendldlunuivainats wu n15iaseiing n153naed

AWLALDUDTI

Photogrammetry n135¥insgaInans uie A15a1539n 80 mane atalun1sinlagly

| aa o 41' =) [ o ~ k% v & & aa o v
amaneassiiailunIesdlonantunrsvinnuisilanadwsiduninaiuds nszuiunisiauagld
naNN5IUNTaTIeANUANITUS Yoeing AAN1Y WALIEEENIN INAMEY Baa1u15091989leie e
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n13a1573R 28 a18a1n1A81ulSAuTU (UAV Photogrammetry) 1 ugnuninugnig
oIMmAmuIaEn InsmunuiazdinInstusmeszuusalulRsaziuufsdnludAlaeliftnueguu
w3es ansnmugudsgunsiinuassreglng nislinuoimaguliaudulugausniduiFudu
simumanmealuladnienismnsaitonistiostussmaridy wiluilagtueinmasuliaudugn
st lld Uselowilldvanuanomnu it funisiness fnwesdunuinis mendedlneanis

281983 Msthunlrlusuawaien1seInie (Aerial Photogrammetry)

N5an52R8n NENEszezlng (Close-Range Photogrammetry) N33¢inciun nisees

(Y]

seinnaesaegUiaringNaeseinegyanuliunin laevalugandalussey 1 85 100 wns


https://th.wikipedia.org/wiki/%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%B4%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9A%E0%B8%A3%E0%B8%B2%E0%B8%93%E0%B8%84%E0%B8%94%E0%B8%B5

1.5 NSAUKUIANIIEY

Image acquisition

2M9UAUNITABAN

AMWangnaInIAeUlIAUTY ATNABNIANUAY

29YAATUANATN ANUARSANEBIENEAIN

JuUaI8n I

ISO,Shutter,Aawmas

dayanweng

Processing with

Contexcapture qIJ FYUIAANA

LUUANADIENAR

3D Web Application with Cesium g Uszdiupnnuianala
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MOALDIAILE AN INTLY 8IUIY 19U N13a31ekuLTIResaul Admulumiuasdsyruyed
o & v ° & o v oA P % ' = & o =
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Y

lannnsldinSesnsinanulii wonsagunseaseanudia wu Tuntiaued eg1dlsfiny deyagunans
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2.4 U NNYIVD9
2.4.1 N15A519UUIA0ENTR (3D) VILNAIUTANIMUSTIUIeTTNIN UAV:

nsalfnwafgludnumisin Ussmalne. (Supaporn Manajitprasert et al, 2019).

[y

Fedvinausingrtunisiieimeasulsaudu (UAVY) Wlglunms@nwimniausiueaunniy su

WBIu131NATele photogrammetric Usendaduunasldaude Feaunsandawuuinasnd

[

AnuaBengals nsfnwilyaduluinisaiuuuiassauiifveandninumsin lusuaaiuly

Janianszunsalogservosuszmalne elasunisuseznialindunsanlanlagesdnisgiualniid

s

AnuddyneUsEiRaansuazTausssulul 2534 unanuiliaues nsusvendldnin VAV Lile

asruuudians 3 Hanuiue lngldafdantosdninumsadunsdfnw fe whduazusned 35013

Aosurgliluunenuiiduisnsniuseansamnazlszndalun1svinnaun s nlutld wasddiuyie

lumsasrsuuiassnunngueirawsanneiaussu WAslaswiennmsiafeuiiveseinie



a v

guliauty (UAV-SM) Liieasneuuuinaasand inumisis 3 35 anuuiugivesdugnissuiiisuiu
WUUTI804 LA INNTALNUAILLALRSNIANUAULALIARNTIAABY KANTIRENUTUUIIR0UAAY 3D

UAV-SIM fpnuusiugiisaneiiagativayunisianiseysndafdlulssmalney

A 2. 1 RAgIANNIEINLATIEE19UTIeA (b) TAseasnaafg

(Supaporn Manajitprasert et al, 2019).

AN 2. 2 IAAIVANNIANUAY (GCPs)

(Supaporn Manajitprasert et al, 2019).



AN 2. 3 ﬂ°7lzwuliﬁn7uﬁ:;°bﬂﬁ757¢g7 ag5g(Supaporn Manajitprasert et al, 2019).

2.4.2 A1588AN VAV fiflawides: n133msiginisiiusiusiadayauas
Ussuaana. (1. Aicardi et al, 2016).

[ '
a o =

Feihinauaifnfunsldnmdssaineinmasuldauduielilduudasiiosauiia 1
§5unsuiulge Tnguszasdvesuneuidofetsadumaundululflunslduuagldnmdes
dnfunisadauuusassauiifenasuseiRmansildann UAV wasndosdidnea COTS wuudai
diemsdmansaninenssuiiiseaziBengs Addadsaiduveenislaunds UAV finagnsnnsns
uHuN130U 299ARUALMATLAY MMINTYINBIARTIA Kagmsin funsiTrsaniiddyBnusznig
wilsAensuszifiurnudululslunasldszuueu FBdunusilunissudeyaiiauysaiainyumesmia
onalunsaifiAatgmaniduniesusu Tuanudndulusuisaniamssss mavszinanadeya
At ulagldisnsuuy stV fldeonduififinseiiulugdudondedansqaiode Agisoft
Photoscan Professional, Pix4D, 3Df Zephyr, Visuals FM, MICMAC Wag ContextCapture GREEAY
point cloud fimsnaasusane3dunstugaminuuuinailusenduaiiBsndvduazlowiuge 5
aunsdldzunsmaaoy NS wadnsildsuarldfunmsinnginazdnamiunaiaindouandoya
LIDAR §r98sunsdrudmdunisussifiudugaiing szuuldsumameaouiiluad S. Maria dafiudau

pilavasluas Novalesa (3913)
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(A) (B)

AN 2. 4 gﬂLLUULqumsﬂuLwU GRID (A) wag CIRCULAR (B)(l. Aicardi et al, 2016).

AN 2. 6 point cloud fia¥199u: anduas MicMac (a) way ContextCapture (b)

Fauansduiviameluiiduldunagu (. Aicardi et al, 2016).
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2N 2. 7 YaRananlun1sadns point cloud lu ContextCapture
(I. Aicardi et al, 2016).

AN 2. 8 wUUINAR9ENTALlUEd S. Maria (1. Aicardi et al, 2016).

2.4.3 n1ssudayaninaiey TLS uag UAV daunsundeunuduluinisasng
LUUDIA0Y 3 URVaIlUaaUsANIRUSTIY. (S. Chatzistamatis et al, 2018).

Weddauaneatunsinniyn M5UngesnYT N15eUsNY 01AsHIANTRILGITN TURDY

nsdsalasunisusulgsednannlagldmalulagaate wu enireuliaudu (UAV) wasiased

]
a0

aunuiaasAALAY (TLS) nasniiadeitivisssumauuaulnsusineliinaudems

'
O Y Aa

agaiveddydneasnwingg W eyasalaau enasusan Wuanunisaliidesnsiivioyases

2 & do ax a = a A o % Y Ao Y =
mHlunundunse BnsUssiiuanudeneiuuiduee Iatwukasidiminldaunsadii
Wesanldsuanudemesgiaunn luunanuiidunsuszendldlnlaunsuund TLS uaz UAV Lile
grweANaznInTINsIlunsETIuTnsAnnIIausssy Adndsinunsianue Weted v
lumsuszdiuaudemeuasdanisiun Tagld TLS Tunslaun@ediund luvaen UAV gnldiiie
loungandemluadadoanissun 18 Avsitnu Vrisa luin1g Lesvos Nlasuaandenigagnagunss

v = O A d' 2/ [ aa [ o !

Whmnevanveanisdnwesiiaeiieasauuitaesauiidveduan lnen1sinlugnmsussuiana
Ammaliaedane3iuaniy naansn1saiwuuiaeseudfivinzay wivg1veaingidudou

Taglanglasaas1saindanesfunisiadeulm (StM) AnlgAIma18nIANUALLAZNINA1ENIIDINA
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dmiunsaiawuudaesmuifndanulndifgaiuruiningass Naeunalulagviauldnsuiu
agIAsaUAgUIlUTEAVE AN 59015 usluvasiiediulaedsieladonneg wu madhfwazay

Jaonny

AW 2. 9 yunaIneIMAgulIauduvesunisAne

(S. Chatzistamatis et al, 2018).

AN 2. 10 WHUNI5TUAWANLUU CIRCULAR (A) waz GRID (B)
(S. Chatzistamatis et al, 2018).

A 2. 11gudnatsnissnenmiliunaarnnistulunnauill

ANUgeRUATaTilTausaiy (S. Chatzistamatis et al, 2018).
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A 2. 12 wuudnaasauliantiandayaniaaynsauiu
(S. Chatzistamatis et al, 2018).

2.4.4 MsUszgndldszuundasyaareniidssuuamaguliauduiiteseinses

Rung1ua1As. (i Inaadndnase uaz lwdne suRsssuuu, 2020).
Anunideiosnsussgndldssuvundesyndtenmdssuueniagiuliauduii efainses
faniguenans unaruiiaueisnsUssandldnmdiedesildnssuundesndenmidesfios
vuomeguliautusiia VTOL (Vertical Take off and Landing) ilossinsesfiuvigiuetnsdniy
UBDNLUUNIIAUIAINTIULYTAZNITINHLL BRI EUUNA BNYAaIE N 1R UTENOUMIENA B4
fenmdiuu 2 ndemwiadestulnfussuutudienin ndesasgnlesdalifsgunsaluiu
andos (Camera-Rig) Ineflamduiusluidanisidoud (Translation) uazn1susu (Rotation) fi
duinssenuvinmstuaigamuuunsamundnnsndlnlannsuuesiaeidiudouniunt (Front

[

Overlap) 80% Wazd1udoua1uU19 (Side Overlap) 60% WaZUUNNATNTIADINADINT DUAY
HAN1TITENUIT NM3TeinTeeiungIueIAIsINANaIedesilddaugnieddnaideaiuissein
AANUAUMENABIENTIMUUUTEIIARATIN (Total Station) ezl ugNAB e NONITUARINAUY

WHUANIRTIEIY 1:1,000 TUAUBINUNLIRS IALIENNI

AN 2. 13 AMWLUAREIN Y IUIUIY

(@3 lwAanadnsnise waz twAna duRsssuuumi, 2020).



14

2.4.5 M3UszyndldnINE189n199111AIINNTTE159R 8 nAeuliAuty
Wanuianssulumsaiuuustassdalgnaine.(sann quwa uazans, 2020).
AnwiteiosnsUssgndldnmarensenneainnisdisade enimewliruduiienu
Jmnssulunisadauuuiiassdsugnaine euideilliaausrasdiiiofinm F3nsadrauvudiansany
1A wazuuugsumiiamedinveseluaningiin duausiven suneuisnan Sminaswan ngnns
Judmassemealiauty Jsuaiildazegluguresnsuszidiudiany gndeauuudiassauiia
wpaTiAenfiufinu nawh ilesndesnisaiuuuiiaesds Ugnadts Seanunsntinadwsilaly
Ilun1sysuggauuay lusaanuld Tnen1suszsiduainnugnies wuudiaesauila g

Wiguleussesnineaendes total station Hadwsiilaegluinaeiau feasimidamngsy

HUUDIAUUY

A 2. 14 gludadnawin (53000 Aawa uasang, 2020).

AW 2. 15 AMUNLILAAIUANAIANUAY (53041 ABIWE UazAE, 2020).



L Lele]]

AW 2. 16 WUUdNaes 3 16 vSiiugluandnawin (59000 AMWA uazane, 2020).
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1. edesileflilunyide

mMafiusIuTndeya

nsUTzIaNa

ANSLAAINALUUINADIAIUTR

ook BN

nsuseiiiuanilanela

[

1R8LAaLINTaNNSIVELT1UaLLDUARIL

[

3.1 1As0edaNlgluIuIde

[ 7 7
U Ya o

Tuns@inwessliideladiuuniadeadenldlunuidedu 2 Uszun leun
3.1.1 gunsal
1) 91n1¢gnulEANTY 31 DJI Phantom 4 Pro V2

Jugunivugneinmavuadn dnnsaiuguuaydanisnistuiiessuudnludfuaziuy

'
=2

AadmludiflagliidnTueguuieses awnsamuaumeaunsalniuANszeying (danim 3.1)

!
L

"'.I
[

|

A 3. 1 9amAeul3audu Ju DJI Phantom 4

fiun - ( https://www.google.com/search )


https://www.google.com/search
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2) nde9 DSLR
Iddwmsunisinudeyaningte menisdrsaninaieszeslng vsnugludavesinguiud (

AINTN 3.2 )

AW 3. 2 nda3 DSLR Canon EOS 200D
fian ( https://www.ec-mall.com/product/sold/61927.html )

v

3) Naoy Total Station NIKON

Tdnsunsinudeyasrurinnugneasdlunisinsses ( fsnm 3.3 )

A7 3. 3 nda4 Total Station NIKON
fiyn : ( https://www.hollywood.co.th/th/product-detail/121 )

4) gadUsTuagyieuLaafing1uNaed niouuA 1 e

Todmsuiduthazveuiaslviundes Total Station Tun1sinsses (fann 3.4)

AT 3. 4 naag Total Station NIKON

fian - ( http://www.survey4289.com )


https://www.ec-mall.com/product/sold/61927.html
http://www.survey4289.com/
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5) wmUinsvey

lfdmsuina1mugesenintmyaiundes Total Station ( #an1w 3.5)

AN 3. 5 mUInsTeL

fian - ( https://www.cst.co.th )

6) Marker

Tddusududlunmsnsamuauainiiuiu (GCPs) (fenIm 3.6 )

m

AN 3. 6 Marker

iy ( https://www.cst.co.th )

3.1.2 ¥aNuI3
1) Application DJI GO 4
Juwenndndulunisiensenunsaluazmadinisldauilidusisguadlasu wasaunse

=1 [l a U 2/ L3 [
lIENL‘VmﬂWWﬁlqﬂialiJﬂJ@QGU@ﬂiﬂiumﬁumqﬂLLEJ‘UW@Lﬂ?JUUUVU'V\]EJﬁlI'ﬁVIIWU (AN 3.7)

AN 3. 7 Application DJI GO 4

fan - ( https://www.google.com/search?q=dji+go+4&tbm )


https://www.cst.co.th/
https://www.dji13store.com/
https://www.google.com/search?q=dji+go+4&tbm

19

2) Application Pix4D capture
I3 a o a o & . a
LUULL@WWﬁLﬂ?juﬂquUIﬂiLLﬂiﬂﬁqLiﬁ]'gﬂ PixdD GLUﬂTi'J'NLLB\IUﬂ'ﬁ‘UuLLa%ﬂWiﬂ')UﬂN@'}ﬂ’]ﬂEﬂu

1Sauduvnzduatanin ( H90IW 3.8 )

(|
Dixap

AN 3. 8 Application Pix4D capture
fian : ( https://en.wikipedia.org/wiki/File:PixdD_LOGO MAIN tagline (1).png)

3) Bentley ContextCapture

Wuldsunsudmsunisussananawiioasiawuuinasanadia (§anim 3.9)

Bentley
g ContextCapture
CONNECT Edition

AN 3. 9 Bentley ContextCapture

fian ( https://www.geomatex.com/category/20 )

4) Cesium

Aaa =

TdusUNISHLanINATRILUUIIADIEINTR F9TunN15VN9UEIUNIe Web Browser @3a11150

AuUUTRRIlA 360 BT Lazauid1-gueen eguuUTaelatalIuINnTY (Finn 3.10)

4’ CESIUM

AN 3. 10 Cesium

fian: ( https://gisuser.com/2020/10/philly-geospatial-startup-racks-up-awards/ )


https://cesium.com/
https://en.wikipedia.org/wiki/File:Pix4D_LOGO_MAIN_tagline_(1).png

20

3.2 MSAUTIVTINTBYA
Joyanmeaganeniagiuliaudu (UAV)

3.2. 17 NBNUNSENEA TN
1) TN UTUAEINYAAUANAIN EMTUNMTOBRUIAIINULUUTIaeIELERA (Hanw

3.11)

A 3. 11 ﬂ’]‘i’)’]\‘l‘\)lﬂﬂ'JUQNﬂﬂWd'lfJ

2) 1138180V TR WK faua W dne et yalan Tandn Wwalan
(11 fueeu 2564) Avunauuaiunae PixdDcapture Application lagaziisvazidendiall

e n15duluy Double Grid AgeTuN 40 AT 3yuNABUBEN 45 BIAT (AINTN 3.12)

{ Home Toofar) WM ¥ < sl
i Angle of the camera . o
’J as® i . a0
- @
b Front overlap () o o
(9 sow .
| sideoverlap ® .
[N] o — o
% Look at grid's center
-I- Yes
No
172x87m -
22min:38s T Picture trigger mode \U - m
=l Fast mode Safe mode

2 3. 12 nsnnuanuIdutuy Double Grid
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e nsTuuuy Circular vinstwhudeyanindreianun lagseu 2 Wuil anugedun 35 was

MENAByHdes lngsaulaaudna1amng 10 8 (R 3.13)

4 Settings
N

P Dronespeed PS
Angle between images (U .

@: 10° # . 201
White balance -~

& mmee © 0 SN -

In takeoff checklist C

3min:57s

< Home [ T e < Settings
= |
- roneseend - o o
@Z mgle between images (1) . . .
% ﬁ:,ite balance “ Sunny Cloudy
C'!D Ignore homepoint © “
n takeott checklist

2N 3. 14 nrsmruanuItuluy Circular ‘U%L’JQJQI‘UGQLtaziGEJWiSV!VIﬁU'I‘VI

32.2.2 ¥n1stuansn nlusuanuaIgeInIaeulsaudy (UAVY) (Fan 1w 3.15)

A 3. 15 nsTuanenwlusIEaunl8aIndeulsauty (UAV)



22

3.2.3 yhnsdienmniaiuAulaendes DSLR $u Canon EOS 200D (fsaw 3.16)

e e,

» EE—
i

A 3. 16 nsarenmaIaNuAulaendas DSLR §u Canon EOS 200D

3.3 Msuszananadaya

deyan nilamnyszananalulusunsy Context Capture Wi UUTIaIaUIA
Tusasaau Ingthsunmenyssiianalaetunsusoludl

\Unwenias ContextCapture Engine >> ie111A1s Start I3NAUAITYINIU (Henw 3.17)

W ContextCapture Engine - O »

/ContextCapture Deskto

AN 3. 17 ContextCapture Engine



1) whglusunsu ContextCapture (Ran 3.18)

@ ContextCapture Master - Desktop edition (Non commercial

contextcapture™

2 3. 18 TUsunsu Context Capture

2) New project (F90IN 3.19)

t ContextCapture Master

7 New project

Choose project name and location.

Project name Inew project I

A sub-directory 'new project’ will be created.

Project location ‘D:fl]Z—NutjUZ_ZU2[]11[]9{C0ntextcapture || Browse... |

Description

ProjectWise project

|A550€iate ProjectWise project

Create an empty block

| ok | | Cancel

2 3. 19 &519 project
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3) yihmsiiunmeianetnmesildaudu (UAV) 1nglufl photo > Add Photo Selection

> ¥IN1sLEenNAINEa1Y > Open (3N 3.20)

@ ContextCapture Master - Desktop ecition (Non commercial)[new projectecm] - o x

. 5 v 7T
o = T 9
e
& W ock 1 Block - Blodk_1
: EN VPN PR R TR
oot & ot pores, e e i) é’ /. t 4 /e
PO o [ s
For optimel precision , plosse chack thet your ing % 7 E
i 2cd photos...v| BB import videos.. | |1 fumcus phtes | [ % Set downsamping.. - ‘ o) >
= P—1 DLOTRRG  DASMORG DACWISG  DHOWSG  OAMMIRG  DLOWASG
Ji
— o v A
[ add entire drectory...
— ) ﬁ E E g
naes| [Toscaeet| |‘moest| [mmecy Comssmeat] |\ oesied
»
SR o [Sonmmet| Comemest] |Sotpsee e
ot o —
o
T
S p——
© o photos added. Usa the commands ‘Add photos’, "Add entire diractory or Fmpart Image Collecions from PWCS' to add photos.
0 ermor(s), 0 warningls)

AN 3. 20 NSLRLAINEY UAV

4) %13 Aerotriangulation Ul General > Submit Aerotriangulation > Process With

Context Capture... (F9AIN 3.21 LaznIn 3.22)

@ ConiextCapiure Masier - Deskiop edilic

Non commercial) [new project Testoem*)

BT T ——————r—
B e et Block - Block_1

enter o

303 phatn(s), 0 conteol b, 0 user e pom(s) geareferenced

L, Incomplete photos

ou can sstimate rissing phata infomatin by aerotranguiztion.

Fhotos postioning level: georeferenced

with CartestCapture Engine:
the job locally on yaur o computers

prosessing senice.

Cloud

5 e 1 Up 10 2 tmas faster, for
22 and complay,

283 phctals) In 4 phoageous(s], 7.3 gigapieels
0 ohat(s) n te rain comparent

383w pasiion) and 303 known retaiords

0 canbrl o) (0 fal point(=], 0 horizantal o), 0 verical poa(3) among which 0 check pairt{s)
pp—)

Biock : Bock_1
Creata: 10/6/2021 5:24 7
Lo motifed: 10/6/2021 8:20 7

recokmon
Solts: not svalable

New reconstruction

Delete reconsiruetion
Remors recanstructon from
Dok,

AN 3. 21 Aerotriangulation
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AN 3. 22 NAAWSA1S Aerotriangulation

5) yhnsifiuningne Close-range photos tnglUit photo > Add Photo Selection > ¥

N15LENAINETY > Open (A4nIn 3.23)

@ ContewCapture Master - Desktop edition (Non commercial) (new project Test.com*] - a ®
brojert wiock pracur e

Lt Blodk - Close-renge

%
o phatals), 0 control ports), @ user tie poini(s)
ot [T ok e | o | i | S0 a e

¥

2 Jpricve pstos | [ set dounsarnping... | [ e

% add pharo selerion..
% 4 entie directory.
% import Image Calledtions from PWCs.

WGOSI IMGOSIS) MGISH) MGEST) IMGESS) MCESSS)  IMG.GE0)
Po P FS PG Po Po

3

ncompon Cemers - Sensor sl < Focal e}

~

MGEG  IMGBSIZ) MBS,
Cd Cd

MG MGG MBS G seT)
% G Cd Cd

E

B
sl =

ag

G BGOR) G BRI 01 MGSI MGEZS MR MG EEI)
[ 5 s e e v

3 |

\4

GG MG BT MG IO NG EIRD MG R MGG G Bk

I

0 prata(s], 0 protagroup(<), 0.0 meganbeels

@ 1o photos a3ded. Use the commands "Add photas', Add ertire directery’ or ‘rmpart mage Calledtions fram PYICS' to add photos.

0 serarfs), 0 verming(s)

AW 3. 23 N1SNUNINATY Close-range



6) YINASHNAT Senser Size kay Focal Size ¥8958UUNAB9 DSLR (A9 3.24)

Block - Close-renge

enter your description h

ere &

114 photo(s), 0 control point(s), 0 user tie point(s)

General Fhotos Point clouds Surveys Additional data 3D view

Important notice on photogroups: For optimal precision and performance, please check that your input data fulfill these conditions.

¥ Add photos... |' ] Import videos... &l Remove photos i Set downsampling... Check image files... 1o Import positions...

+ Photogroup  Status No. of photos Main compon Camera + Sensor size + Focal length 35 mm eq.

Photogroup 1

83 photols)  0/83 photo(s) Canon ECS .. |undefined
31 photo(s) 0/31 photo(s) Canon ECS ... lundefined

Photogroup 2

AN 3. 24 WWUAI Senser Size wag Focal Size

7) %1n13 Aerotriangulation 1Ufi General > Submit Aerotriangulation > Process With

ContextCapture... (90N 3.25 uaznn 3.26)

@ ContedCoplure Master - Desklop edition (Non commercial) [new project Testcem*) - =) X
Reconstrution Production Tosle Help

| Block) -AT

I Bloek 1 Blodk - Close-renge
! Ciose-renge )

114 photo(s), 0 control pomt(s), © user tie poini(s)

i rross  romdests v actonaide 20w

/4. Incomplete photos

‘You can estmate missng photo informetion by acrotrisngulation. ‘ Frocess with ContextCapture Engine

Process the job locally on your own computers,
‘Warning: rissing sensor size andor focal kngth. the "Photos’

proceeding,

Cy Prossss ot dose
Process the job wih CantedCapture deud
pracessing serice.

114 photois) In 2 photogroup(s), 2.7 gigapueeis
0 phatals} In the man compar
i 0 ()

0 knawn i
ntal point(s), 1 vertcal pont(<]) among which § chack pairt(s)

0 automat be pont(s)

Unkrenen rasolubon Hlock 0: Block 3

Splats: not nvatabie Crestes: 10/3/2021 11:02 AM
Last mediiec: 10/9/2021 13:05 AM

Wew reconstruction
Crete o rew reconzruzcn
framewerk

Delete raconstruction
Rermave recorsiruction from
block.

AN 3. 25 N15 Aerotriangulation
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AN 3. 26 WAANWS Aerotriangulation

8) N334 Tie points Tugunw (UAV) v idenannIuasiliiuds

Tnglufl Survey > Survey Points > add TO1 > 1I99UATUTIALA 6 aluwsazIN (A9
AN 3.27)

mercial) [Walchula_20200922 ccm)

You are ot logged in.

contextcapture™

v| = o 9@ |

[oaeomps

Q DU_03300C
; E,‘ 0364 PG

| o

| CORZENCE

G

2N 3. 27 N15a319uaz914 Tie points



9) vinsldAn Constraints Sz8E > Accept (31w 3.28)

@ ContextCapture Master - Desktop edition (Non commercial) [Watchula_20200922.ccm]

You are not logged In.

context

The workflow ks complete.
B Watch

wla_20200922
v L plock 28 (merged block
v Reconstruction 3
9

Block - UAV - AT - copy - AT_Thisuse

Resu

# serotriangulation of UAY - AT - copy (2021-5ep-19 17:21:54)

457 photo:

0 control point(s), 12 user te poie(s), georeferenced

General  Photos  Point dlouds Additions! date 30 view
L Close-range - Tiiepoints UTM- AT
| Close range - Tiiepoints UTM AT - AT
uar
UAY - AT - copy - AT.Thi
AV AT copy - A Thisuse - forberge

Survey Points

o
Scale constraint v

GCancel

- ENEE nam ) 0357 ).

AN 3. 28 N151dA1 Constraints Sz

10) v1Mn13 Export xmlfile > ldszuuaiidn WGS 84/UTM Zone 47N (EPSG:32647) (5a

AN 3.29)

Tools He You are ot logged i
context
The workflow is complete.
B Watchule 20200522
¥ Block 28 (merged block) LoL sl
RS Result of aeroriengalation of UAV (2021-Sep-13 14:05:47)
@ production_ 383 photofs). © control pots), 12 user be points), georeferenced
Close-range
g::’;::";"e” : e General  Photos  Font clouds Additional do 3D view
range - Tiepoints UTM- - o ———
Close renge - iepoints UTM- AT - A7 — Survey Ponts Constraints
Sua @ Export surveys. = o x * Gl
copy - AT_Thisuse
s - [T o /e
~ Recomtrucion 1 B oot contrs pons,te pants snd consrants
& production S
= o0 e |

& Production ! 3 Output fle end formt
S

Production2 Format| ContmeCapture sumeys e ol 7] 041_0370.0PG [ ]

File:  JextCoptureWatchuls_20200911/UAY -AT_- Sunveys xerd

0363 PG
[ e — = Ogticns

. = w— — DU_034.0PG
“’]“ o) o265 e

feleence system | Local s (ENL) ongin 11w
[ Constiaints Detaut - [oveass ee

bocsatune .y Easc e |
WGS B4 o267 e

Recont

Local cocrdinate 5. (sritrary units)

AN 3. 29 Export file

28
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11) ¥1n73 Import xmlfile ¥84 UAV add TUfinmenenieitufiu Close-renege Tnglud
import Surveys > Custom text format (wizard) > 1@onlwa@unda > import ( A3
3.30)

ercial) [Watchula_20200922.ccm] o X

logged in.

contexte

@ Control points import wizard The workdlow is complete.

Control points import wizard

Impert control points fom a eustom text fermat made of delimiter-separated values

| i Input file
Fle ormat Enterthe input test fle
[ Data properien
- Fils nama- [ 02-114102_20201103/CantexiCapeure isichula 20200811/ UAV - Tiapoints_ LT s = - Survey Pouts PR

Ads O

T T e B T T =

Jzi"a i “-le

AN 3. 30 Import file

12) 713 Tie points Tugunan (Close-range) visviug 1dengarupuiiiuda lngludi Survey

> Survey Points > add P01 > 2143UATUNIAA 6 IALULARZAMN (591N 3.31)

x Sy The worktiow is complete.

Block - Close- range - AT

esutt of aerotriangulation of Close-r

p 16 13:50:08)

iepoats
ose.range  Tiepots. LT, A7 - A7

| Survey Pomts I Constraints

copy - AT Thist
kAt e e

I\m._xlw../l-u o
|wo_s711.20
|w_omoa s
|mc_stos.pc

[ sre.p

AN 3. 31 219 Tie points °lu;sﬂmw (Close-range)



13) ¥hmsideu Tie point > Control point (fan1w 3.32)

Survey Points Constraints Survey Points Constraints
o o Mame:
‘TU‘] ‘
Name: Type:
‘T[ﬁ ‘ I Control Point v I
Type: Check Paint: [
I Tie Point v || ‘ Coordinate:
Check Paint: [] |_ECEF v
¥ |0.000
Yo |0.000
£:|0.000
Category:
| Full v
Horizontal accuracy: (0.01

30

AN 3. 32 Control point

14) Y1113 Run AT U7 General > Submit Aerotriangulation > Process With

ContextCapture... (AIAIW 3.33 WazNIN 3.34)

ContextC Master - D al) [Watchula 20200922 cem]

[T S —

B sz Blodk - Close-range - Tilepoinls_UTM- AT

~ Reconsiructon 3 Result of aerotrian range - Toepoints_Local (2021-5ep-22 16:M... &
& Production 3 L
Froduction 4 ser tie poin(s)
[y ange
ca . =]
T AT

S " - Submit 2eratrizngulatan, |

o 5 Complete data
L U - T - copy - AT_Thisuse -
= - copy - AT Thisuse - forMerge The blosk is reacy for raconstruesion.
- Fhatas pasianing level absolute.

1 Visws settings | | isw quality raport

“This black e bean edited aftar serotriangulztio.

e cloud
job with ContestCapture sioud
vice.

~ Recansiruction,2
4§ Production,

11¢ phuto(s} in 2 photogroup(s). 27 gigastres
4 photo]s —

13 kmown rotatian(s)
(6 ful pent{s), O Nirzental pini(s), © vestical pent{=)] ameng wiv 0 check pot(s)

ri(s) View
m 0.00083 units to 0.0022 units
i color equakzation

Solars: aualable. Recrente

Bluck D Block 23
Crasted: 6/22/2021 4:34 PM
Last madfled: 8/22/2021 +:57 PM

© Mew reconstruction |~
Create 3 rew reconsirucion
frameane v
Oelete recanstructon

Remave reconstrution fram

block.

A 3. 33 ¥1M115 Run AT



31

AN 3. 34 NAANWS Run AT

15) 1115 Merged 581313 UAV + Close-range tngluadn Block UAV uag Block Close-

range > AANYIN > Merged (AN 3.35)

@ ContextCapture Master - Desktop edition (Non commercial) [Watchula_20200922.ccm]

Project Block Reconstruction Production Tools Help

A= 5|

P Watchula 20200922
| Block_28 (merged block)
L Close-range
[ Close-range - AT
| Close-range - Tiiepoints UTM- AT 114 photo(s), 6 control point(s), 0 user tie point(s), georeferenced
] - Tiiepoints UTM- AT - AT | Merge blodis | =

Photos  Pointclouds  Surveys  Additonal data 3D view
B8 UAV - AT - copy - AT Thisuse Delete y:

_T"UAV - AT - copy - AT_Thisuse - forMerge

1 UAV - AT_ J ]
Unload (€] sslectionfilter: | Photos

Block - Close-range - Tiiepoints_UTM- AT - AT

Result of aerotriangulation of Close-range - Tiiepoints_UTM- AT (2021-Sep-22 16:...

AN 3. 35 Merged
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16) 1NA15 Create (F9AIN 3.36)

@ ComextCapture Master - Deskiop edition (Nen commercial) [Watchula_20200922.ccm]

contexte
The workflow is complete.

Block - Block_28 (merged block)

Marged from: UAV - AT - copy - AT_Thisuse - forMerge, Claso-range -

lepoints V...
497 phato(s), & cortrol poinkis), 12 user tie paini(s), georeferenced
Clost-range - Tiepol Genersl  Photss  Pointcouds  Suveys  Addional cata 30 view
- copy - AT_This

gw«v AT el o e
>

Submit serotrisngulation... -
@ Complete dabo Process s ew blck wih compited o
The block is ready for reconstruction. adjusted parameters.
Photos pasitioning level: georeferenced & Export... it
Expor bk veriausfle format.

X share...

Share images and scientations on
Projectise Contestshare.

457 hota) n s promgrup(z), 103 agepoets

497 photn{s) I the main com|

197 inoven poSten(e) 2 435 now raation(s)

& cantrol paint(s) (5 full paint{s), @ hortzantal paint(s], 0 vertical paint(s]) among which 0 eheck point(s)
12 user tie point(s)

133139 automatic b point(:

meters 1o 0.023 meters Block T Block 28
Craated: 9/22/2021 5:00 PM
Last madified: 021 7:58 AM

© mew reconstruction ¥

Reconstruction 3

Creale a new reconstruction
" framework
Adaptive iing iarget memory use: T GBI
92 tels)

extra precision Delete reconstruction

Remave recanstruction from
black.

AN 3. 36 Create

17) N5 Reconstruction 3D Models Iﬂﬂlﬂ'ﬁl General > New reconstruction > 3D

Reconstruction (A9NIN 3.37 WagAIW 3.38)

@ ContextCapture Master - Desktop edition (Non commercial) [Watchula_20200822.ccm]
fucton Toc

B Watchula 20000002 Block - Block_28 {merged block)

R Mezged from: UAV - AT - capy - AT_Thisuse - farMarge, Close-ange - Ty

497 phato(s), 6 control poin{s}, 12 user tie paint(s), georeferenced
L Close ange - Taepords VM- AT
NoUURpSET Fhows  Pomiclouds  Suveys  Addmonaldata 3D wew
- UAY - AT - copy - AT Thisuse
UAY - AT - copy - AT Thisuse - forMerge

Submit ssrotrenguistion... ¥
Complete data
2 uav - AT

Procss 2 naw biock with completed or
adusted parametars,

The block is eady fo recansiruction.
Photas pesitioning level: georeferenced OC o d
Export black to varius file farmats.
= share.

Shars images and rentatons on
Frojectiiise ConaxShars

a7 pnmm in6 praogrouts), 104 ggapocts

27 platls) i he math coner

o e et s roration(s)

 eorel o) s (sMI (o, & heronto part(s), 0 verocal pot(]) ameng which 0 check pons)
12 user tie poi

1t ot B o) e
Resoluion ranges from 0.00083 meters to 0,023 meters

Black 1: Block_25
Splats: ot avallable Create

d: 9/22/2021 5109 PM
st modtd: o23/2021 7130 A

[y
Reconstruction 3
By
adaptive tling (arget memory use: 7 GB) =3 3D reconstruction
2 tlefs) True 30 model sued for realiy mesh and by-
extra precision products cretion

3 Onhophota/DsM
Simplified 2.50 model dedicated to orthophoto
and DM creation,

AN 3. 37 Reconstruction 3D Models
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AN 3. 38 WAAWS Reconstruction 3D Models

3.4 ASHEAINALUUINNAIEINARA

uuaesauianlaliaiisnuidausauiiisig The Platform for 3D Geospatial Data

WY Cesium

1) iingndeyaadlutiy? Cesium laglufl Add to my asset > Add data (fanw 3.39)

@CESIUM ion’ Your emailaddress has not been verifed. [T

8| AssetDepot  Access Tokens  Usage:

: . 8 -
My Assets ) Cesium World Terrain M

E=D a

0.18GBOf500GBUsed Gt more storags

D Name $ Types Date added ~ Size s
541151 Wat Jura 3D Tites 89/2021 180.72M8
354307 Aerometrex Denver Photogrammetry 30 Tiles ¥1v2021
96188 Cesium OSM Buildings 30 Ties 5/1/2020
Bing Maps Road Imagery 10/27/2016
3 Bing Maps Aerial with Labels Imagery 1027/2016 Name oo: 1
2 Bing Maps Aerial Imagery 10/27/2016 CashmWond Tempin
1 Cesium World Terrain Terrain 10/18/2016 Jo]  Description

A 3. 39 Msinagatayaaslulyd Cesium



2) Add files... >

34

\Honyadeya Obj. > Open (HanW 3.40)

® " x ¥ °
€ C @ cesumcom/ion/addasset x @D
@ Open x :
© vouive @ nsugnm > v O Lwoiiany o
- -1 Watchnsa 20200911 > Productions » Production 2 (3) > Merged_cut v oo earch Merge
4/ CESIUM ion Orgmine= . tew o =- 0@
Storles MyAssets  Asset Depot  Access Toke & Downloads ~ The 240 Tie 250 The 260 Tde 27.0 The 290 2 What'snew? Support Learn
Oropbox .
2] Favorites
Add Data =
§ X » lnis
@ You can drag and drop multiple files and dirk %
files are also supported. See Tiler Data Types 3 & Mk The 33.0
information. Noxshare
OneOrive
& Picwes
i» Saved Games
5 Searcnes Tie 390 Tée 10
Cancel B i
venlogs
Weo00M
= Ths PC -
T Ubraries v Tie 420 Tie 430 The 46.0 The 47.0 v

file name: "Merged meshanti” “Merged mesh” “Tile 3.0" “Tde 4.0 “Tile.5.0" Tile 6.0" “Te.7, | |All les

l
§

simr .
v metadata L
AW 3. 40 \danyadaya Obj.
3) diedndyadeyaudielnfnimiiusing > Upload ((ann 3.41)
e - o x
PR
. ® @ @ [ rasang e

& CESIUM ion

? Support Leam

Add Data @

Files Size
Tile_3 Ojpg 9.20MB
Tile 4 Ojog 185MB
Tile_5_Ojpg. 5.92MB
Tile6.0jpg 176MB
Tile.7 Qipg 269MB
Tile_8 Qjog 4.70MB
Tile_11.0jpg 1.09MB
Tile_12_0jpg 293MB
Add fles..

Upload [N

Remcve Asset name 3D Model Options@
] Mgt Draco Compression ([
8 What kind of data is this? WebPimages
o 30 Maded (tile as 30 Tiles) -

a
. @ fonwill tie your BIM, CAD. or generic 30 models inta 30 Tiles.
@
@
=]

A% 3. 41 1135 Upload yadaya



4) unly Adjust Tileset Location tieUSumiding wazu1nsidiuvesuudnassauils (9

AN 3.42)

Back to

@ 3D Tiles Location Editor @ """ 30 Tieset: Mer

"Nutnicha Faiphet  Sign out

Location Editor e
Search Enter an address or landmark...

What'snew? Support  Learn

Merged mesh oot |}
Longitude 1002169424597
Latitude 167876496009

Height 27.9207156838

Click position

Rotation
Heading  e— 065
A Tileset location has not been set Pitch —— 286
Information Source Files Rell - 965
Name (1D: 614172)
Mergedmesh Scale
Description Non-uniform scaling 1)
Scale 1
Attribution
(-
Labels #

Open Source | Documentation | Legal | Status

AN 3. 42 N15USUAINNA LAZUINSIEIUVDILUUINABIEIUTR
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uny 4

NaN1538

msifiuedded Wunsadwuuaedunuanu Wedmiunsdouiuarduaiudiy
nsvieafinlusaaeuiuwnuiiauifvudumesidn Tagldiauonansidveendu 5 dunou
fail

1. HAvRINISNUTIUTINTBYA
NASNEVBILUUT AR AR
HANTSWIBULTEUVBILUUTRRALLRA

NANTTHAALLUUIIADIANNLF

ook kN

nan1sUsEiuANUNInela

< 17
4.1 HaVBININUIIVIIUVDYA

1) aweneainenigulsaudy U DJI Phantom 4 n1sdulkuy Double Grid 911U

ey 277 A (angiloTuil 11 fugieu 2564 ) (Fan1w 4.1)

DJI_0377.JPG DJI_0378.JPG DJI_0379.JPG DJI_0380.JPG

2 4. 1 nMnateanandeuliautu n1s0unuu Double Grid 31UAUANETY 277 AN
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2) amgeanenaguliautu Ju DJI Phantom 4 A1stukuy Circular $1u3uAMENY

106 A (ehewdleudl 11 fueneu 2564) (Fanw 4.2)

DJI_0613.JPG DJI_0614.JPG DJI_0615.JPG

DJI_0625.JPG DJI_0626.JPG DJI_0627.JPG DJI_0628.JPG

DJI_0637.JPG DJI_0638.JPG DJI_0639.JPG DJI_0640.JPG

2 4. 2 aMateanandguliauty n1sTuuuU Circular 31UUANETE 106 AN

3) nndneaAluAuIINNEs3 DSLR Ju-Canon EOS 200D §1uiunweny 114 A

(EneioTudt 11 fugngu 2564) (F3nIW 4.3)

IMG_8595.JPG IMG_8596.JPG IMG_8597.JPG

- |

IMG_8607.JPG IMG_8608.JPG IMG_8609.JPG IMG_8610.JPG

2 4. 3 ANE1BAIANUALINNEABY DSLR 31UUNNE1Y 114 2N



4.2 NAANSVBILUUINADIAULR

4.2.1 NAGNSNNTEN8NNBARELULVRILUS @D Y Useudanalaglaluswnsy
ContextCapture

1) ANSUTLUIANANINANY ANSTUAEAMNLUU UAV (f9nn 4.4)

b-(.- J" o

-;u i‘};ij 7 7“‘-«-‘ ¥
~ g " 2 ‘-Pi L
2. Bl

AN 4. 4 WUUINABIEINARYIlUTIENIN N15TUANEAITN UAV

2) M3UszanananIwate n1sduaisnIw UAV wag Close-rang (flanw 4.5)

AN 4. 5 wUUINaIEINARvaIluTIUEIUN1STUAIENN

UAV uae Close-range photos
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4.2.2 sasnsiuuinaesanuiinlusiaaniu Ussananalagldlusinsu ContextCapture

1) MsUszUaNalaenIsionInenn UAV aglauuuanaasaudif (#1901 4.6)

2) NMsUszulanalnen1slenmain UAV Lag Close-range saufuazlaluudnassauiia (fe

AN 4.7)

AN 4. 7 wuuINaasaulin lusiadaun1susENlanan1siuagn LUy UAV uag

Close-range photos
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4.3 Han1sUsBuIg UNAANWSLUUINAR AR

AMSUSHULTIIUNAG NG AIUATUDIUBILUUT1a098UTR TANadNs Av N1sUTTUIaNaIN
UAV laHagngAIn1ugneiedfindl sieavidunvedwuudtaeslianysal lngn1sussuiaainUAY
591U Close-range photos AAI1UATUS IWVDILUUIIABY LWIUTI8ALL8AlATALIN WA LAAIAIN

YV L4

ANFBIURY (NN 4.8)

Y

(n) (®

AN 4. 8 NsUSeUIBUUsEINaRAaUSIIUNTEUI9A (0-1) n1stuaren nlang UAV (A-9)

A1sUua18IUU UAV uaz Close-range photos 28U



4.4 {ANISHAALUUINNDIEIUNR

4.4.1 wuudaesauiinvedlusuanu 09w ae Cesium
Cesium 1JuN5YNUNTLNG Web Browser @tanunsaguuudnaadlé 360 8

wazguin-gueen Lieguuudtasdlataiauingsdu (Asnm 4.9)

AW 4. 9 AIRENUUUIIABENRAVDILUTIUENIUN TAguIU] 778 Cesium

4.4.2 N3N Web Site aae Google Site (5301 4.10)

Nutnicha Faiphet

Tasun1s3aTuineniinusseauliauanes

1329 MsiBausTus ada U LU aavaNddaaulay
asaldan : el a.lag a. ANl lan

338 weanaigiizn 1dviys idasun pimans aninyesesEns
st as.adaan audlag
anastihiSnesn asvaitm gas
univgdsusans Inasdnmn 2564

o o e
tarauddn
o M M Soquud Goldidlumamnmiiaudiygmesymandiuiigevas &
4 el - i i AR T &Ly i af u > .

2N 4. 10 AagrantiIuled
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4.5 wan1susziliuanunawela
Iﬂamu‘ié’aﬁlﬁﬁqmsﬂszLﬁummﬁawaiwaarﬁlfﬁ’ﬂ%’u‘%msL%"muimﬁmamwhuuwuﬁmm
fiA $1uau 30 Au Tnefimsaguualu 3 dau dil
4.5.1 fayavialuvasidnlduinis
1) 01y Wistsegidu 6 9ae fail 1) find1 20 B w2 Au 2) 20-30 T
U 17 AU 3) 31-40 U 979U 4 AU 4) 41-50 U 91U 3 AU 5) 51-60 U 971U 4 Al 6)

61 9 FulU $17m 0 A (Fanm 4.11)

@131 20 91 - 6.67%(2)

20 - 30 11 - 56.67%(17)

31- 401 - 13.33%(4)

41-50 11 - 10%(3)

B 51-601 - 13.33%(4)

=

61 fdulal - 0%(0)

—— ,f*’“ 7;” )/J

A 4. 11 LquqﬁLtaﬂa%’ayjaﬁ'@‘lﬂwmg«lwﬂﬂmsms (278)

uJT 7 4
— A\ 2
2) LWFIW $119u 17 A 2) MY 91U 13 AU

(AN 4.12)

AUENS UNIANBIABULSAS

-

an University
erved

B e - 56.67%(17)

W weiio - 43.33%(13)

2N 4. 12 unugiiuansdayaniluvasdidilduinig (we)
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[ = ' [y = &) 1 o & ° 1w =
3) ¥AUNITANY wusseRuMsAnwIdu 4 ngu sell 1) Andndseudne
maudaty 913U 4 Ay 2) ayUSyavseisuin 91uIu 8 Ay 3) Usayay1ns 91w 18 Au

4) gandnUSenT 91WU 0 AU (Hanw 4.13)

drniifsaudneeauilars - 13.33%(4)
aulaanwiawiouwii - 26.67%(8)
sae? - 60%(18)

aanitlSaned - 0%(0)

x\%
wE r - i!'L

NN 4. 13 LLNuﬂ&JLLﬁﬂﬂTJE]ﬂJﬁ‘VI’ﬂUTJSQNL“lJ"I1°U‘Uiﬂ’1§ (i"ﬂ‘l.lﬂ"liﬂﬂ‘l?}"l)

W

w N vl .L{ -
g:\qauéwmw 5’ ﬂau

4 Wi/i%’lﬂ’lﬂﬂﬁ] U 9 AU

2) UniSeu/dndn J’Aj‘lj AU 4) §3NAIWFT T 8

=

AY 5) Buq S1uau 1

1512/ S8 A - 30%(9)
inGau/dndnsen - 33.33%(10)
WilnauusEn - 6.67%(2)
a5naAIUAD - 26.67%(8)

Suq - 2.33%(1)

A 4. 14 wnugiiuansdayaniluvasgidilduinig (13w)
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4.5.2 {an15UseluANUNING 19
nldudiuag 30 au karskuuIzkwduiitone) lnedazuuusy
1RA8YIANURINDTAINUAYMNITU 4.18 MNATUUULAL 5 AZLUY (Fap157971 1)

A1519 1 Wan1sUsiuAUNGlR

No. Usziiuanuineanala AZLULLAAY Azwuusaud oy
1ATFIU
1 GRRHGHOERELE 4.03 0.80
WUUAIRDIANLIR
2 AULANIZEUVDIVUA 4.17 0.87
LUUINaD9
3 29AUTENBUN NI 4.27 0.87

I1UaZLDYAVDILUUIIA

auila
q ANNEILIINVD 4.30 0.95
LUUAIABIAINLIR
5 Seuslusieniudy 4.20 0.99
wuuTIapsEuifeaulal
6 daasusunsvieadien 4.37 0.99
lusnauganu
7 ldfuewiidfandnainnns 3.93 0.79

LB YLBULUUTIADIUNR

AYLUUTIIRAY 418 0.89

4.6 YorauaLuzdue
MnuuuUssidunnuiianela

1) auebilimsiuuudiaesafiineludlunuaa delivulunaingiegauly

2) auel¥isia Cesium a1naYi Home wadludssiumnislusiaaniu Tngwud ey

3) usglenilunisdeus dmsudaulaluaudulunaaniu viedesnisiBeuyy Al
£ v A a ! = 1 < 3 v = v g
padludianiunase udanunsassuruivledesuladls Fewseiuaniunisallutagdu
(COVID-19)
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uni 5

dsduazanusnena

MsfnwifeiEes maSeuilunuanuinuuuiasseaiifooulatl nsddinw : Saquiudl
o.dfles a.fiwajlan ansnsaussaingUszasd 16
1. ieusggndldnsdisadisnimdiseiniaeiuliaudu (UAY) uagniwgianiafiuiu
dwsuaiauuaeEulia lusiaanu
2. iiedmsunnsiSousuazduasudunisvisai salunaaaius i aniduy

Sumosiin

5.1 d3Una
ATeiliUszendladnisdisaameninaieainiaeiulsaudy (UAV) uaznimaisniaiufy

AfiuN1slag 157N UNLAEINYAAIUANNTN. d1MSUNI58198 IRl URUUTIReIaNTR wayy

[ ¥ ! & 14 v 1% ° [y (3 1 & a a
nsivdeyaninarglagldainiagrulaudunazndes DSLR dusuiiunmaieniaiusu v
lusiuaniu awiudl oides aiwalan 3nduideyanind ba uuszaudanaluluswnsy
ContextCapture Iig@319LUVT1089@ LR AN UUINHAG NEVRIUUUI a0 ulATle TUuans
HAANSE1UNTS 3D Web Application with Cesium wagiluniswmutivlesisaae Google Site Liie
AUN30FEUT SUTHLUUTIADIALTRALUTIMATURIY Web Site oaulatl uagldusuliuanuiisnels
VeI lFUINEEUTNT Wralusiuan Uil lnsuuuussiliuanuiionalawys
gonilu 3 el 1) Feyariluvesidnlduinas 2) Ysuaupudfisnela 3) Toiaueuuydug nngu
mogagldaudiua 30 An MnHaUszlivAuianelamsleuvuluT aEn U ULRLUTIELER 1ne
= a4 o I = 2 Ay a A ! a
JAghuLBENIUAYINAU 4.18 AnnALLUMAL 5 AvkuY Fwssinuilapsuuninniianfie nsddeEsy

] - 2 Ay D 44 Yo Y a a
nsvieafiedluTIdEnIu 4.37 Azkuu wasUssnunlaaziuutsefgane lasumiusinuiuainnig
L eUURUUTIARUT AN MHIULNET ANUER 3.39 Avlu AtuuIdelaunsalseendldnis
af1uuudnassaulialusiuaniy Aen1saTIIsIeeInreuliaudulaznmaesseslng e
dwsunisiseuiuavduasudunisvisaiigdlusaaaiuuuruiiaudfvudumesids sl

WUINSIUNISEN DAl USIuanUlA REN I AT AEAINUNNTY
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5.2 anausieua

[

N3Ter89 Supaporn Manajitprasert et al, (2019). lé@nwiAsifunisadresuuusiaes
anfAvesunassaninusssulasldnim UAV: nsdifnwiaddluinumionn Ussinalne #935nns
adeadstulagldindedoya Taensmaununistu nssgamuaunieiiuAy wasnsiudoya
awgeaneneeuliaudy WennUszananalunsasawuusiaesanufin tneldvendurs Pixad
waziuuuaeseEudafliuUssudisuiusuusassnaiiupuildnmsaunuamesmafiuiy

Snviaanuideues (. Aicardi et al, 2016). ¢y iRgatunisdionw UAY Aifinmmdss: nns
Ansgininfununudoyauaznisuszinana fnquarasdvenuideife eussduauiuly
Ialunsiudoyanimdesdmsunisadsuuiiaesandd nensinudeyaninaiesie UAV way
ndesfinea COTS iienmsdrmanaminenssuiiisisasiBengs mavszanadoyafndulagld
F8msuuy StM 7 ldweniuaiTiasieiiiulugduidendygaiegad sadiou MICMAC uaz
ContextCapture Ssnadnduuusiaesaufiniildtu point cloud Nad1etusesenduas MicMac §i
AMATUEILRILUUTIARS Wag point cloud Tia1sd ufieeenias ContextCapture uuusasd
aufiAldduiiauasBengenn wikuudiaedsinsudiuauysal Wesmniuisduiinameludy

IS g L4 <@ ¥ 1
Nﬁll’]"iﬂﬂﬂJG]‘Llill‘UﬂﬂQMIUﬂWiLﬂUGU@%Iﬁﬂ?Wﬁ’]EJ

uilunudsedlduseyndldnsdmassnimdeinirenliauduuaznmeieniaiuiu
Tngn1519uN U5 TU mi’ma;@muqumﬂﬁuau wagnsiivdeganinaeananaeuliauduias
amangataiudulnendas DSLR wil easTawuudiaesarud Alusiaaaiulnelusunsy
ContextCapture & awafi bia1nn1sas1awuudiaesaudftiunussuiisusening wuusiaesi
UszananadieyndeyanIwainUAY uazuuudiaesilusyananasisgadoyaninain UAV saufy
Close-range LALWAAINALUUIIADIAUNAAY Cesium LaglkaunIwuudiaasaudfnumaivled

poulau wagvhuuuUssiuanuianelavesinldusmadivalunaanuuikuiauiinosulad

5.3 YaLEUBLULANSANYN

A192714 Targets UUNTzUIA LHBNAIN1T0218 Tie points 551319 UAV Lay Close-range

Photo led1e3u
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5.4 Jgyvnuazauassa
1) Tunisfudreainnszdsned nundisulduuiudieseunseysiad Javiliuadaly
aunsadnennlaluunsdu
2) lesnnszusdeglutaswesnisusauzdeuuey (Vaafeu unsiau-fugiey 2564)
Fmusulngsounszused
3) lun1sn1siden Tie points 581319 UAV wag Close-range Photo lai@unsaniyn
well-defined point il osa1nlyléane Targets vunszUs19a vinliane Tie points

5¥1119 UAV uag Close-range Photo lag1n
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