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ADLBEIBIEY
e WauuaUNstiADUWILODSUUUAUDVNANICTD
e Wauunaunsaiua:indaviinsvda GNSS RTK

wiomisou

1. GNSS RTK + DRONE RTK
msdisoodrgmwanganomAgulSAudU (UAV/Drone Photogrammetry)
MsindU wa:tnudayamaauu (GCP)
msaadvtadaviialusunsuus:udananw(OpenDroneMap/WebODM)
MsUs:udananIwangadg WebODM
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3sa1sisgu

uu=thlAsvns

Us:igunnu:=nsisgu (Pre embedded skill evaluation)
nadaunauUWCUIUINNU: (Pretest)

(SguNIANQU ua:nMAJHUAa

lguuwuvu (Assignment — action plan) NnnNdu Havlantseu
UUANAIUADHUINISWCUUINAU: (Learning curve record) NN3U Havlantsau
NnadouHavweuuInnu: (Posttest)

Us:Llounnu:Havlseu (Post embedded skill evaluation)
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#o - uwana

dannuds:=nounis
E mail InsAwn

- uuunaaaufduwWIuINnu: (Pretest)

MBWdY 1) wuunaaouil 7 KOs sou 28 U (28 AzuuU)
2) suidanFapuRgndavigaWevdolded HEIEgvaIAUMUAIEY

1. ovidgvadrduinalia GNSS AlRAIAIUAaIaLAdDUYDYAILKUVOINUINAgaTUdDsRAga (T4

HulgLav)
.......... Real-time Kinematic e SiNGLE frequency GNSS ceeeneee DGPS
.......... Static GNSS weeeeer. POSt-Processed Kinematic

2. anmwnaisidviuluwunlade liddviauro A1sldviu Base Au Rover lusuuuu RTK (LT3
Network RTK HSD CORS 328) a:awwisalgviuladiiosaiiinlys

[] 100 -200 was [] e-s8dlawas
] 10 - 20 Alawas [] so0-70dlawas

3. A1 PDOP tinlKS Av:lRAWAaAanalAdaulipeAga
]2 ] 3
[]e ] o

4. UoladaluiiligndaviAgonunisus:udananiwade Drone

[] Drone RTK awnsawauconu Network RTK K2 CORS tWasuruAla

[] snaIwAldon Drone RTK G3usuniwiAdAIWAQUUU Float UInA31AIWAQUUU Fixed
1ioUs:udananmwudrv:IanwuwuARLLbugIn

[] misOudoe Drone RTK Adsri1 GCP agolipe 1- 2 90

[] msid Drone PPK tEADWgNcavun0unIwgon3t Drone RTK ucitdgdaids:udawauinnii

5. JonpHuiemKruanistulasuluds:inAlng FwrimsoulasidanugotAuiiuas
[] 60 was [] 90was
[] 120 was [] 150 was
6. luNSIVUWUNSTUIRIKUN:AUWUAZ1SIDMWADVBUNU (Overlap) AudgoliputriilHs

[] Frontal 50 ua: Side 50 [] Frontal 60 ua: Side 70
[] Frontal 75 ua: Side 60 [] Frontal 90 ua: Side 80
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7. GNSS System AlHUN:auAdsLEdNHIHU

[] GPs +SBAS [[] GPS +GLonass + QZSS
[] GPS +Beidou + Galileo [[] GPS +Glonass + Beidou + Galileo + QZSS + SBAS

8. asaunls1GavnisAldsunaluniaauiu 13u lagldaiwisaldoucionulAsSauig 4G LS1ADS

Ldantdwuslnesula
[] PANTAI PRBL2MOB [] PANTAIPRBL2BASE
[] PANTAIPRML2 ] annndo

9. Uolalulyus:=tnnuavarmAgulSAuduKSolasu
|:| Fixed wing |:| Multirotor
[] vtoL [ Twiddogn
10. ﬁanILilv'quUs:aoﬁuaomstﬁmuqon:uquman7u6uehHsTUmseﬁsaodaamwriwmn
oxmAgulSAudU
[] wiomsadwdvchuruvuulan  [] tWaasivasuanugndavnivduKLv
] donua:ugn [] Wwiddogn
1. dataluldsowudsdirsunisus:uiananiwaiksuviudisdodrgmwaigoinaimAgulSAudu
] weboDM [] pixaD
|:| CloudCompare |:| Agisoft Metashape
12. dalauwaawanldoinnisdisoodumwane
[] Point cloud [] wuushaovs:du (DEM)
[] orthophoto L] ganndo
13. ﬁaloﬁaatunﬁuc‘huaonauw:)mas?us:uUUﬁUﬁms Windows dKSuldviu WebODM
[] Memory a&iotine 4GB Julu [] Hard Disk agihotioe) 20GB Julu
[] sovsu CPU 32-bit ua: 64-bit [] anAnndo nua:u
14. Uoladulusunsuus:uiananIwiLuuLlBowiise
[1 oom [] pix4D
L] MicMAC ] weboDM
15. Uoya Digital Elevation Model {u WebODM gAuvua:lstin

[] 1uuu Ao DEM [] 2uuu Ap DSM ua: DTM
[] 3 uuu Ao DSM, DTM, Hillshade [] 4uuu Ao DSM, DTM, Hillshade, Texture
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16. endipomMsasvlwa GCP Text file a:rhluluya:ls

] Ground Control Point Interface [] pashboard
[] Processing Nodes [] Diagnostic

17. MdavmsiZenusmsdoyasuulavhdusins:uuAUKISULUavAAU D:davldmsusmsus:Lan
lafivo:awnsatdniivdoyaniulusunsu QGIS

|:| Web Feature Service (WFS) |:| Web Map Service (WMS)
|:| Web Coverage Service (WCS) |:| Web Processing Service (WPS)

18. A1davnisuaavsuniwyugviaigvinlasu ud:daviiaduidaulgviudayasvudaviau

o:davldindoviiala
[] AddImage [] Actions
[] Fields [] Labels

19. wpUwalAdulkuRawsaldounulusunsy QGIS LWo Sync ﬁuﬁaqar‘ieﬁs:omnmnauwld

|:| Pix4Dcapture |:| MyGPS
[ ] QField [] broneBlocks

20. ndpvomisv:angloudayausuwalnduaisdoloyaaviulusunsy QGIS dovldUandua:ls

|:| ImportPhoto |:| ExcelSync
|:| QRealTime |:| QField Sync

21. kidavusaus:tan uda:Uus:1nndavsigviudoyanmissvuianius:inadirgarmAgulsaudul
a:finso
[] 1Us:nn dvsigviudayala: 1so
[] 2 Us:1an Us:tani 1shgviudoyalia:asy Us:ani 2 steviudayala: 2 ASY
[] 3 Us:tan Usztani 1ua: 2 stgviudayalazAsy Us:Lnni 3 steviudayada: 2 ASo
[] 3 Us:tan Usztani 1shgviudoyatia: 1ASY Us:LANA 2 ua: 3 stgviudoyada: 2 ASY
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wigulisuaduua:inu:ilasurdoidnsouwaunng: Au Wuguadway
( ) TaweuunAnutkuRWUIGULa:DuUs:Tosd L1Nn3IAWSLAL
( ) Tlasumswouunnu:

auWowalddaHangaswaunnu:
( ) WowalownAaa
() wowdldun
( ) wowdlduunaw
() wowbdloldy
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Us:zijugiSou lasiRa:uuu A2 WKUIgs:GUNUU Goll

0 = Beginner ldAw$ lidnnu:

1= Learner ganutntalunqufjtdovdu

2 = Practitioner  GANWLTIDlUNAUfDe0L&UR gA>wsdudauaianiine awuisaaou
AnukEounlulourAldudaula

3 = Experienced A2WIGTalunquiua:ufUdaagoéui awnsads:gndldaonudiiaunly
Uryrhdudouliunaivla

4=Embedded 1AaRnu:aQ awisadaulovanudiumsualulayrAdudauunld ua:
awsafKuQUWUIWDUSUUSVILa:WauuUs:EnsnwnsiviuluavAnsld
ua:thlugnisdasaatwaavijoriosy

5 = Broaden iaAnu:agvaavUNlUS:AURLBEIBITY Lazansadienaannu:RuARBUlG

asan (V) lugovs:dua:uuu

s=QuA:=LuU
O0|1/2|3]4|5

Waawsnnu:

1. Msidaunsad Drone RTK
2. msidaunsad GNSS RTK
3. MSDVUWU La:NsapnLuuNIsiu

4. mslBAgoviindLAs1K Ussudawaniw
5. Ainu=MsidlaSovbioNAgITDVAUVIUASIDADASIV DFVKISUNSWE La:
LKJ2vus
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ms3iasrRnani1sWwaunnav:dxansiwisans (Radar Chart)

nstdgunsad Drone RTK

nstdindoviindisootwaviu
fiods1v odoKISUNSWE uaztKidoous ,
,. _ . msldgunsni GNSS RTK

ANSIMVUKU LLazDINLUUAISTU
AstElAoviinlLlAsIK Ustudawaniw

LWUVIUWCUU mma1msnn'mlnnIuIaz‘Juaounamsmnqnamnssu
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3.1 unii 1: GNSS RTK & DRONE RTK
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GNSS Basic

CORS & Network RTK
GNSS Techniques

Accuracy Control
GNSS RTK

Drone RTK

------------
iiiiiiiiiii
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GNSS

Basic Theory
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Q.

GALILEO

~4VSTA$ ~ _‘.'L. s Navie®
GPS GLONASS Galileo BeiDou
USA Russia EU China

=
= 2 o | &)
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Basic Functions of GNSS
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- 3 Main Segments to any GNSS

User Segment

Lq

Ground Antennas
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L1 Carricr 1575.42 MHZ

e C/A (Coarse Acquisition)
MMWMMNWMWW sgnal o Civilian users
C/A Code 1.023 MHz

- ,? et o On Ll frequency
1] 1T @ e P-code

Modulo o Military users
o OnLl&L2 frequencies

Navigation Message 50 Hz

Mixer

e Navigation Message
X o o Ephemeris data:
N

” | , H | | HH| ’ > satellites’ orbits, clock

| ) correction, etc.
L2 Carrier 1227 .50 MHZ

@ . o Almanac: orbital info
it

P Code 10.23 MHz

® X D

Fig. 1. GPS signal modulation [6]
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.- . 3D Trilateration -

PSEUDO-RANGE PROCESSING

o JULQULUIANNL (G e
from satellite Satellit

—————
- (59
coonaa=="

]
W UL [ N
receiver
Time delay
(pseudo-
At - measurement)

https:/images.app.goo.gl/WFbKybsLgGrZGFbo7
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: Normal GNSS

€ Satellite clock error induce errors
€) lonospheric delay

) Tropospheric delay

© Multipath

O Receiver noise j

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
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---------- Sourcesof Error - .
Contributing
Source Error Range Segment
Satellite clocks +2.0m Signal-In-Space
Orbit errors +2.56'm Signal-In-Space
Iﬂn{;}: nt;inc +50m Atmosphere
Tropospheric Atmosphere
delays +0.5m
Multipath +1.0 m Receiver
Receiver noise +0.3 m Receiver
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GPS Accuracy

Circular Error Probable (CEP) = 50% = 0.5m Error Circle Radius = * 0.5m
1-Sigma (10) = 68% = 0.6m Error circle Radius = * 0.6m

Ego = 90% = 0.9m Error Circle Radius = * 0.9m

Egs = 95% = 1.0m Error Circle Radius = * 1.0m
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(A) (B) (C)
Accurate Precise Accurate
but not but not and
precise accurate precise
hitps://imaaes app . aco. gl/4QY8skieGT1MT3Uwo/
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-

02

Augmentation @
Techniques

DGPS
RTK & PPK
PPP




----------
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\,
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e Long-duration occupations
over well-monumented
marks

e Data is always differentially
corrected in post-processing
using data from nearby GNSS
stations

e Highest quality antennas &
receivers

e Afew millimeters accuracy

Brain Power Skill Up
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' Differential GPS/DGPS .
)Pbﬁﬁouﬂﬁk:un:y+d‘ltwunrowso
. *Same Satelite Constellation  *» Code Phase/Pseudorange  * Radio Link
(Base Station - Rover or Rovers) (Track 4 Satellites Minmum) a) Less information than RTK e Based on
- b S LT
N A s s N pseudoranges [ code
y | phase
Ib, e Real-time positioning
)

e Pseudorange
corrections are
. & broadcast from the
et Tansmison g ) L ~ = base to the rover or

(Known Position) e ‘ rovers
2 e Meter or submeter

accuracy

-----
.....

......
,,,,,,

. . .
. ' . .

RF Tower (Oprional)

—

jcation psu edu/geocq8b2/node/1837
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---------- Differential GPS (DGPS)

Local-Area Augmentation System
Satellite-based augmentation system (SBAS)
Ground-based augmentation system (GBAS)

® Wide Area Augmentation System
(WAAS) - 2 Sats

® European Geostationary Navigation
Overlay Service (EGNOS) - 3 Sats

® System for Differential Corrections and
Monitoring (SDCM) - 4 Sats

® Multi-functional Satellite Augmentation
System (MSAS) - 2 Sats

® GPS-aided GEO augmented navigation
(GAGAN) - 2 sats

S T
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RTK and PPK Basics

Real Time Kinematic
“Classic” base & rover setup

Post-Processed Kinematic

e Based on carrier phase
observables

e Single (L1) or dual
frequencies (L1/12)

10 10 20 bm

e Real-time positioning

Rover e Within 10 km range
GPS Racaiver between Base & Rover

e Submeter to a few
centimeter accuracy
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... Precise Point Positioning (PPP) -

GEO SATELLITE ™
= Geostationary

GNSS SATELLITE CONSTELLATIONS CARRIER PHASE AND PSEUDORANGES
GPS, Galileo, Other For High Precision

S
CORRECTION PARAMETERS
NETWORK CONTROL CENTER €0 £ "~

Compute corrections

®

INTERNET ' USER GNSS RECEIVER
REFERENCE STATIONS B L @

) o e With PPP Support *
A. UPLINK STATION
To GEO Satellite o

=T o R e e T [P A SO L TRy | — - . R I
https:/fiwww researchgate net/publication/342396504 Challenges in Characterizatio

n of GNSS Precise Posifioning Systems for Automotive

Calculate GNSS errors

using a network of
ground reference

stations

Transmit corrections
with precise position of
the satellites, and clock
offsets via satellites or
Internet

World-wide coverage

o-10 cm accuracy
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.. Precision depends on system

Hard
-

Static, Geodetic
Campaign Systems

Kinematic
Systems

Recreational&
Mapping

Occupation Time or Effort Required

Systems
R Survey Grade
> >
u&j 0.5-5m 0.01-0.03 m 0.005m

Precision of Position

(Images: Ben Crosby)
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GNSS Augmentation -

-
Accuracy
.-

10m =

Pseudorange
>
L E]
=
|

Smoothed
Pseudorange
=
s

50cm
v
A 20 cm
X
b |
-
E PPP
.E 10cm — ireaktima)
S | warTk |

T -
[post-processing
—H '

[ ! I >
20km  S0km 500 km Worldwide  Baseline

https://assc esa. int/navipedia/index php/GHNSS Augmentation
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GNSS Satellite
Z) RTK  PPP-RTK  PPP

¢ Satellite clock error v
GLOBAL « Satellite orbit error /

¢ Satellite bias /

v

v
v
v

REGIONAL/ lonospheric delay

- NSNS

LOCAL ¢ Tropospheric delay v
RECEIVER/ ¢ Multpath Increasing initialization time
USER I Receiver errors

- Increasing infrastructure density

https //www _septentrio. com/en/insighis/gnss-corrections-demystified
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i s ... ... Kinematic components

e o e - R ]
: N - A

. . e oy L .,.-,»;,}. »

Py '. . » A - »' )q'. L0

. * = o > W e <~
by ’ - v L _ f".' N, T,
| ol AV oy

o m e X J <y : Charging Statios + Solar Paned GNSS
v e e p ' .'“ " J '! (‘Plonllpofun) Receiver

S
. &
.

£ ?g-‘ b
g5 Vi

v -
\l' k S . B P
! A L, 4 & { :

> 9 v
n‘ . g .u ‘M

a\a 4

Base Station and Radio Rover Antennas and Receliver

(Images: lan Lauer, Ben Crosby)
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e Base station
antenna
receives data
from satellites.

e The position
drifts over time
relative to the
known location

e Correction data
send to the
rover
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.......... Redl-Time Kinematic

“Known"

Radio Link

Base length

RTCM message

Base Station

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
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“Unknown”

Rover

Rover antenna
receives data
from satellites.

Rover receives
a position
correction from
the base in real
time

Brain Power Skill Up
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... Real-Time Kinematic

Data Link (Over the Internet)

GPS Satellites 'ﬂ‘ 'ﬂ‘

RTCM message
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HHHHHHHH

Redl-Time Kinematic

Base Station

Located in a stable, safe,
unobstructed place

Line of sight for radio
communication to rover

< 10 km from rover location

|deally set up over known
monument

Rover

Close to & in line of sight with base
for corrections

Occupy points for 5-120 sec, keep
pole vertical

Avoid cover and multi-path

confirm corrections
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... . Map Viewof an RTK Survey - -

Base Station Three Different Rover Positions

assumed ‘here’

raw base obs.

raw rover obs.
rover RTK adj. ~ 1
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Float

Integer ambiguity is not fixed - the
decimal number of radio
wavelengths

Lower accuracy (decimeters)

a low number of visible satellites

Poor satellite geometry (Low
PDOP/HDOP > 5)
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Correction Signal

e RTCM format (Radio Technical Commission for Maritime
Services).

e RTCM 2.0 supported GPS code only

e RTCM 2.1 added support for carrier phase

e RTCM 2.2 added support for GLONASS

e RTCM 2.3 included antenna corrections

e RTCM 3.0 changed message structure

e RTCM 3.1 adds a network correction message

e RTCM 3.2 introduces Multiple Signal Messages (MSM)
including Galileo and Beidou
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Continuously Operating Reference Stations

e GNSS reference stations that
acquire GNSS signals without
any interruption.

e Store the data and process
the data and then transmit
this data to rover receivers

T T
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e Physical infrastructure:
permanent stations &
hardware of the control center

e Transmission Infrastructure:
transmitting real-time data
flow from the stations to the
control center & from this to the
user

e Computing infrastructure:a . ..
software that can improve the - -
estimation of the bias & make . . .
them accessible to users

hitps://images.app.goo.gl/ GWP3JuTFNWdJdWrACI9
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& Thai CORS Stations

... Thai CORS Stations

Fot M

o

72w 4 3
Nay Pyt Taw  ° o 7 o o ¢ \ )
s - TSR Yor o
- ‘ ¢ w2t
(2 Cruang MS - 09, LAOS % :
J. ., . "y —
- - . ) . : < - . .
5 ‘\ o \ " \
\. ¥y .. ..’;".(’ fﬂ..m:w.... ‘ |
~ » s N\ .
‘. 4 o, 0 | o - s -
Yangon . ' o @ ‘ @ . . 'O Y ""v‘lﬂ
% » . » -
. & . & ° L Minhy
.‘ Voo e T%e ‘e At 8!
AT O T T R e
. . ' v, . } ~. ~.
. F 4 : fe 0.0!&' .:'ml. \..O.‘ el
. PP e o %0 o’ A iy
‘",_. .’_ ... ... ‘ . » L - .- -.\f t-‘ A '/
‘\ - - ."V ,‘\~‘ 1 ‘
Lo WAL © o7 ¢ R
J L | . )
\‘ .. :. .‘ . ( .
5 o M S CAMBODIA )
- } S " J
3 " =
s ® Phéom Pent) (..\I
; . Ho(‘.tg
o § e M Caty
Angaman ' £ )
Bez a
® - Dult ot
® Sue P T Thaviana
6% e
0" 'R
° -
° "
AR
\ -
® o
N

2000m  gondakceh

waaisuUs:AduUMISISgU

AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

nsusidu (DOL)

NIRRT Y (RTSD)

nalus dnrsuazdaddas (DPT)

asa (KMITL)

anan. (GISTDA)
.

whasnaiuwyinendn (CU)

asmiuavaumawinainm (M)

AR INuWIENa (NIMT)

Insvnisasvmavauta:inu:uHvauinalunimAwaaauloNgmMsSWauUIUIONSSUUDVUS:LNA

Us:o1Uvuus:uieu 2563

8 nisau

Brain Power Skill Up



naisuUs:NdUMISISYU

AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

Thai CORS Services
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"' RTK GNSS Network [O
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Accuracy
Control
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Number of visible satellites

Galileo
27+ Satellites + 3 Spares

GLONASS

altitude 23,616 km 21+ satellites BeiDou
' ol o altitude 19,1000km “. te
-

A minimum of 4
satellites at a time

> 100 GNSS satellites

59
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Satellite Geometry

Poor GDOP b 3N

Well spaced satellites- low
* uncertainty of position

Poorly spaced satellites —
high uncertainty of position

Good GDOP
Geometry in 2-D (GPS

Basics, 2000)

https://marinegyaan.com/what-is-gdop-or-geometric-dilution-of-precision/
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--------- - Satellite Geometry

The concept of dilution of precision (DOP)
is to state how errors in the measurement will affect the final state estimation

e HDOP — horizontal dilution of precision

JIJ — GDOP X JUERE

e VDOP — vertical dilution of precision
e PDOP - position (3D) dilution of precision op = Positional Accuracy

e TDOP - time dilution of precision oyere = Measurement Accuracy

e GDOP — geometric dilution of precision

Good DOP is represented by a low number (near 1)

Poor DOP is represented by a high number ( > 6)

https://marinegyaan.com/what-is-gdop-or-geometric-dilution-of-precision/ m
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DOP

| @ GNSS satellite
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a) Good HDOP, good VDOP and good PDOP ¢ o @
b) Good HDOP, high VDOP and high PDOP ;.
¢) High HDOP, good VDOP and high PDOP SR
hitps://iwww researchgate.net/figure/DOP-qualitative-values-and-the-arrangement-of-the-GNSS-satellites-over-the-sky _fig1 303686588 .
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... cut-off Elevation [ Elevation Mask

50° Azimuth

SkYpIOt 33003 T 0° ) ™ V30° 30° Elevation

~

2 80° Azimuth
6° Elevation

The red band in the outer most ring shows
a mask angle of 10°

L% o

Chinmaya S Rathore, IFM, CoG Adapted from Jan Van Sickle (2008)
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- - Blockage -

OO

180°

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy

| |
Insvnisasvmavauta:inu:uHvauinalunimAwaaauloNgmMsSWauUIUIONSSUUDVUS:LNA Br a'n Po wer Sk 'll up

Us:o1Uvuus:uieu 2563




waaisuUs:AduUMISISgU

AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

... . .Signal to Noise Ratio (SNR) - - -

week 1856 143032.8 5 GPST 1| ENO—E—E0000 o L
Lat/Lon/Height » Rover:Base SNR (dBHz) v -
G

50

Sotion: SINGLE M || e
N:  31° 56 35.5480" I I I I l I =l
E Jidrne s 5 s » = 3 m 3% =

He: 27223 m

N:4464 E: 3256 U:11.025m
Age: 00sRatic: 00 2 of Sat: 6

50
40
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... Signal-to-Noise Ratio (SNR)

| 2017/08/25 03:34:03.0 GPST |

| = Lat/LonHeight * || Rover:Base SNR (dBHz)

GRC

Solution (S): FIX
N: 31°11'25.4911"

E: 121°35'354783" |l 01 03 06 11 17 19 22 28 30 01 02 08 13 15 17 23 24 01 02 03 04 07 08 10 13
R
He: 40266 m GRC

N:0.002 E:0.002 U: 0006 m

- -

Age: 103 Ratio 23 6 #5a2.23

o@] 01 0306 11 17 19 22 23 28 30 01 02 08 13 15 17 23 24 01 02 03 04 05 06 07 08 10 13
(1) COM7 (2) 192.168.1. 106 e \

& Mark... & Plot £ Qptions.. | Exit
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.......... UAVsIDrone..........

UAV (Unmanned Aerial Vehicle)
UAS (Unmanned Aerial System)

e UAV is any aircraft that
can navigate without a
human pilot on board.

e Sometimes referred to as
a drone.

.
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e UAVs/Drone are
programmed to fly a

000 ,
course at a set elevation

e At a predetermined time
interval, photographs are
taken

e Use software to process
these overlap photos to -
create a seamless image .
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Place
ground
control
Analyze and share Fly drone
site maps and over site
models
[ 9
Dataset Upload
is processed ground

control

R

Upload drone
images
3 min*

https://construction.trimble.com/products-and-solutions/trimble-stratus
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.. Ground Control Points (GCPs)

- GPS is a traditional way of improving data accuracy

- GCPis a marker on the ground that has a known
geographic location

- It must be visible in the aerial photos

https://www _heliguy.com/blog/2019/01/24/is-rtk-the-future-of-drone-mapping/
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« After control points are
collected, the aerial
photography is brought into
the system

« Points are manually selected
from multiple photos to get
achieve the high accuracy
results
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Drone RTK -

Te Exnl
hitpe:/www.helig uy.oom!bgaflmwmﬁ4ﬁa-rﬂ(-ﬂ1e-mwre-of-drone-maggiml

V4
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-~ - - Drone = Accuracy iImprovement Techniques

RTK PPK

(Real-Time Kinematic) 7 (Post-Processed Kinematic) After flight
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Drone - Accuracy Improvement Techniques

Positives Negatives

+ High accuracy levels
+ consistent ground truth of project’s accuracy

- Time-consuming to set out, especially if
he area is large

- Can be dangerous in certain
environments

- Requires additional equipment

+ Survey-grade accuracy — Requires a very specific base station

+ Lay out fewer, or no, GCPs nd other pieces of equipment that work
+ Improve efficiency — time saved, costs reduced and jtogether in order to process data in real-
more accurate results ime

+ Makes GPS corrections in real time - a huge bonus |- Signals can be obstructed and this

+ No GNSS post-processing necessary with real-time |results in loss of correction data
correction - Limited 2-3 km of the ground station

+ Survey-grade accuracy — No access to real-time data.

+ Lay out fewer, or no, GCPs - Additional time needed to process

+ Improve efficiency — time saved, costs reduced, position data after flights have been
safer and more accurate results onducted

+ No risk of data or initialization loss due to radio link |- Easy to make mistakes in the workflow,
outages hich can cause a georeferenced shift or
+ Allows for more flexibility in flight poor precision in the overall project outpu

hitps:www heliguy. comiblog/20190124fiz-rk-the-future-of-drone-mapping/ hitps{f'waypointzensefly. com/gops-rik-ppk-when-what-why/
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GCP distribution

GCP
22 ’(F‘r& o (xP 21
o
o !
. GCP_:ZG" ! CXP_09 “s
o. 2 ‘\
' } %
: CK’ " ‘IKP-OZ :0 “
'y ' o CKpP_24
: . ’ § - GCP_17.
' CXP_16 ; ' ".-~"'
’ ® L™
GCP_06 ‘ c.u:.x.x ! -A GCP_06 ‘,-*o:c‘r._u oxp 12 | !
................ ..V'--- P .‘.-...._.,-..
GCP 04 4 GCP_ 04 24k~
GCPs on the edges and one more in the middle of the field: vertical
errors dramatically reduced

from GCPs
https://assets.ctfasseis.net/go54bjdzbrgi/2VpGjAxJC2aaYlipsmFswD/3bcd8d512ccfe88if63168e15051baee/BLOG rik-ppk-drones-gcp-comparison.pdf

Brain Power Skill Up

GCPs on the edges: large vertical errors around a tall corn field and far

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
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.. .. GCP distribution
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CKP_02 -0.012 -0.039 -0.286 -0.007 -0.039 -0.013
CKP 03 -0.045 0.024 -0.737 -0.030 0.007 -0.032
CKP_09 0.002 0.093 -0.956 0.027 0.090 -0.070
CKP_10 0.023 0.050 -0.371 0.037 0.044 -0.055
CKP_11 0.018 0.016 -0.033 0.026 0.014 -0.005
CKP_12 0.024 -0.032 -0.020 0.036 -0.023 0.027
CKP_16 -0.011 -0.003 -0.541 0.005 -0.012 0.058
CKP_18 -0.035 0.003 -1.036 -0.010 -0.003 -0.003
CKP_21 -0.005 0.042 -0.570 0.016 0.028 -0.056
CKP_23 -0.005 0.086 -0.846 0.019 0.082 -0.181
CKP_24 -0.010 0.056 -0.812 0.014 0.052 -0.039
Mean [m] -0.005 0.027 -0.564 0.012 0.022 -0.034
Sigma [m] 0.020 0.040 0.322 0.019 0.038 0.056

hitps://assets_ctfassets.net/ao54bidzbrgi/2VpGjAxJC2aaYlipsmFswD/3bcd8d512ccie88fi63168e15051baee/BLOG rtk-ppk-drones-gcp-comparison. pdf

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
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... Drone RTK - Test at a Urban site

Double grid, height = 102 m (GSD 2.5 cm), overlap 80%

RTK-fixed

/1% RTK-Fixed

https://iwww_pix4d_com/blog/rtk-ppk-drones-gcp-comparison
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CKP_01 0.004]  0003] -0.010 003 0007 -0.013 0.024 0.012 0.073
CKP_03 0.017 0.045 -0.004 0.032 0.028]  -0.050 0.057 0.030 0.002
CKP_04 0,013 0.029 0.019 10.008 0021  -0.033 0.026 0.011 0.013
CKP_ 06 0.096 0.009 0.003 0.065 10.019 0.015 0.045 0.031 0.018
CKP 08 10,033 0.054 0.073 0.051 0.022 10.040 10.070 0.011 10.036
CKP_10 0.065 0.033 0.137 0.053 0.021 10.083 0.036 0.007 10.062
cKP_11 0.028 0.046 -0.056 0.002 0.035 -0.036 0.018 0.013 0.002
CKP_13 0.027 0.023 -0.058 0.014 0.007]  -0.030 0.012 0.017 0.014
CKP_14 0.032 0.017 0.065 0.037 0.015 -0.048 0.011 10.003 0.027
CKP_37 0.023 0.026 0.027 0.010 0.044]  -0.063 0.035 0.037 10.020
CKP_38 0.019 0.039 -0.088 0.056 0.013 -0.096 0.005 -0.004 -0.045
CKP 39 0.029 0.017 0.119 0.067 0.003 0.029 0.019 0.014 0.080
CKP_40 0.065 0.033 0.022 0.036 0.013 0.044 0.012 0.014 0.020
Mean [m] 0.029 0.022 0.057 0.017 0.020 10.051 0.013 0.001 10.009
Sigma [m] 0.028 0.016 0.057 0.035 0.017 0.044 0.028 0.019 0.048
- 0.040 0.027_ 0.038 0.026 0.031 0.019_

https://www_pix4d.com/blog/rtk-ppk-drones-gcp-comparison
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Thanks!

CREDITS: This presentation template was
created by Slidesgo, including icons by
Flaticon, and infographics & images by Freepik.
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3.2 uni 2: UVA/DRONE Photogrammetry
ua:nisus:udananmawale

TR m T .-
VEXTRAARBIPY

o 2 0%
c\.\w::\‘ AV LS PELY
VOO, . . *

uwu\nqucuumD‘luz—nLnsnmomnIuIaﬁuaoqnamsmnqmawHnssu
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ANSANSIVADIMWENEY
Nna1masulsauvunsalasu
(UAV/Drone Photogrammetry)

919158 Qs. wausy Saus
MA3v13aonssulasa
AN ADASSUANTAS UKIDNENAUULSADS

Us:o1Uvuus:uieu 2563
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Overviews °ce

o000

c000
ce0ee
o000

e lasuua:=us:tnnuovlasu
e ANSUUN:LUgUlasuunaztvoaulunisvuvAulasu
e NSA1SIVAXUNW (Photogrammetry)

e A1sdsIvAgmwalganlasu (UAV/Drone
Photogrammetry)

o qnn:quﬂ'mtﬁuﬁu (Ground control points: GCPs)

e NSDIVDVCNUKUVUUlan (Georeferencing)

e ANSLUSHULNYUS:HITY Non RTK-Drone ua: RTK-Drone

e UBDWWISAHSUUS:-UDaWa

e HanNsUs:udawanwang (Photogrammetric processing)
e WAOWANIGDINVIUSVIAAIUNIW (Outcomes) ,
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®
L X
®

uoruvsvomAagulsauvulsalasu
(Definition of UAYV)

Teo0v0000

coevee0

coevee
o0

An unmanned aerial vehicle (UAV) or Drone
o WUUDINAYIUKSDLASDVTUNILUTUNTUKSDUYUEDEUULASDY
e WWuduus:npuudvs:UUDINMALIUISAUTU (an unmanned aircraft.

system KSa UAS) 8usoufiv UAV AdUAUMAWUAULA:S:UuUNS3DaNs
S:HJ10NVdDV

e The flight of UAVs may operate with various degrees of autonomy:
either under remote control by a human operator or autonomously
by onboard computers referred to as an autopilot.

e NSUUUDY UAV D19mvula lastds:aunduidudas:Halgs:=Au 15U
mulnmsn:unus £): InaIcmLmHU'mmunumsao KSolagoalualas
ADUWILORSUULASDVTUNIS YN Autnpllnt

(From: https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle)
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Teo00000
coe0e00
coe0ee
oo00
®

Us:tnnuavlasu (Types of UAVs)

n Fixed-wing UAVs

2) Helicopter UAVs

3) Multirotor UAVs

4) VTOL (Vertical Take-off and Landing) UAVs
5) Parachutes

6) Balloons, blimps and kites
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1) Fixed-wing UAVs ces

/ V
(d)

Figure: Representative fixed-wing UAV's: (a) QuestUAV Q-Pod; (b) SenseFly eBee;
(c) Trimble UXS5; (d) MAVinci Sirius Pro; and (e) PrecisionHawk Lancaster. The
images were obtained from (Padula et al., 2017)

uwu\nqucuumD‘luz—nLnsnmomnIuIaﬁuaoqnamsmnqmawHnssu

Us:o1Uvuus:uieu 2563

| |
Insvnisasvmavauta:inu:uHvauinalunimAwaaauloNgmMsSWauUIUIONSSUUDVUS:LNA Br a 'n Po wer Sk 'll up



2) Helicopter UAVs
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waaisuUs:AduUMISISgU

o000

ce000
ce0e0
L LN X

o0
L L X
o0

e Gasoline engines

e Electric batteries

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
lasvnisasivmavaula:nny:uHvauIAalundNMAWDOUTINENISWCUUNUIONSSUUDVUSELNA

Us:o1Uvuus:uieu 2563

Alpha 800 UAV

(https://alphaunmannedsystems.com/)

Vapor 55 UAV Helicopter

(https://www.skylineuav.com.au/fleet/vap
or-55-uav-helicopter/)

Brain Power Skill Up
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3) Multirotor UAVs ohe

= |

Wl PAp—— Y DJI MATRICE 200
/

DJI Phantom 4 Pro V2.0 DJI MATRICE 600PRO

(https://www.dji.com/products)

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
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4) VTOL UAVs

IH]/— Vertical Tail
Elevator Horzonsal Tail

WingtraOne
The developed hybrid VTOL UAV (https://wingtra.com/)

(https://www.researchgate.net/publication/317933218_Development_an
d_Experimental_Verification_of_a_Hybrid_Vertical Take-
Off _.and_Landing _VTOL _Unmanned_Aerial_VehicleUAV/figures?lo=1)
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5) Parachutes

Parachute

GPS

Camera
system

2 stroke
motor

SUSI 62 a robust and safe parachute UAV with long flight time and good payload
(https://www.researchgate.net/publication/274674773_SUSI_62_a_robust_and_safe_parachute_UAV_wit
h_long_flight_time_and_good_payload)
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6) Balloons, blimps and kites

] ) ) i Kites and aeropods
Blimp at international maize and - pods
E (https://www.researchgate.net/publication/26097
wheat 'mprovement center 3285_In_situ_observations_and_sampling_of_vol
(https://www.cimmyt.org/news/obregon-blimp- canic_emissions_with_NASA_and_UCR_unmanne

airborne-and-eyeing-plots/) d_aircraft_including_a_case_study_at_Turrialba_
Volcano_Costa_Rica/figures?lo=1)
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[ ™ b [ ™9
nﬂIEII.IUﬁlaW'I"UD\)B‘Iﬂ‘IﬂU'IUISFIlIUU oo’
— B . X X N |

o000

(Specification of UAVs )(1) coo

Size of the UAVs
Cost of the UAVs
Payload capacity

Vehicle control

e Using remote controller or via preprogrammed flight
path

e Distance of operation
e Flight duration

Speed
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L X X N

aAnuauudlawr:vovomAagulsaudu ecel”

(Specification of UAVs )(2) cec

e Fuel type (battery/gasoline)
e Launch and recovery methods
e Sensors*

e Visual, multispectral, thermal, red edge bandwidth imagery

e Sensor size*

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
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000
o000

L L L
00O
000 e

Regulations of the UAYV flying coc

e UAS
e https://www.faa.gov/uas/

e https://uavcoach.com/drone-laws-in-united-states-of-america/
e UK
e https://www.caa.co.uk/Consumers/Unmanned-aircraft-and-drones/

e Australia
e https://www.casa.gov.au/knowyourdrone/drone-rules

e Canada
e https://tc.canada.ca/en/aviation/drone-safety

e Japan

e https://icle.com/practice-areas/aviation-laws-and-regulations/6-
regulations-on-drone-flights-in-japan

e https://uavcoach.com/drone-laws-in-japan/
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Regulations of the UAV flying in
Thailand (1)

‘= ‘ ._> 3% _\r
. S
e : 4 ~ : ‘l .
1.Tnsuiifindesynnad 2.Tpsuiitiimiin 2 — 25 nn. 1.namy. veauqIaliAdumdlaTY
Olv;AMdew
:r\ - Vv W
o 2.CAAT AlunzifisugivAuainiAaulasu
3 Tasuiiiumiinifiu 25 nn. www.caat.or.th/uay sTusanelu 15 Juviams
hd v Ad ; - - -~ o s
@avladuayanathuwilvda A FguUATIINENSENTNANLIAL) tuanniufitenasasunou

https://www.caat.or.th/th/archives/39685
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Regulations of the UAYV flying in o
Thailand (2) oo

e MsUUN:LTYURUVAUY

lPNastun:zIdgut]UvAuDINALUINSU

~y i E— g ‘
. —
o - =S
. |
nsriuAna nsonAwabun:I0uuY amudlkan dunsys:swu ra:n:10eudu Us:iurfaunnan 3 n
» - - - . l .
wunwidulycd NUUWDSUSUSDLOUIDY wdususovauugnciov 20iuliaIng 1 &uun Aawnsniku
w3DuavLIL Serial Number [g0RU

- | == . —- — — ' ‘
.!! Kuvdosusovdfunna nmulkan T— B

@ gluifu 6 1Gou) NUUWDSUSUSOLOUIDY dwnuosusssu ianadsulu yssdudeupran 3 miwdwoimasulosu

nseidaunna na:shedonssunisnnau w3duavuu w3dususavdILIgNTDY soisulichnda 1 Fwuan Aauisnifu
loegunuddupna (nssumsnnAU W3oUWULAUY)  (NSSUNISNNAU W3DULIUDAUY) Serial Number Icidaiou

IRkuwaNUBivehunnadveoiud
WUIIWFIFATTINIIIMAE TINAMKTIIS TWAMARNINT NEIRIHINNATUAZANATGE Neswireintnaru A tasBowradon Tudosindundunsifuudefuwiousstninirums s v arugun e fusInaeuon (Drone)
oesan 1aInedmualimizesudinanitedulicg melfdeAunsz iy A onnupInia w.A 2497 #INURIY 5 \h:naungm:mndwunmnwﬁuﬂmq’nm\iﬁoﬁum:nudwcﬂ;nmlumma W.A 2407

https://uav.caat.or.th/faqg.php
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Regulations of the UAV flying in o’
Thailand (3) ces

s:KIvnNsoulasu

‘ == 7~ Y . e
¥ wutiulaanaliie

wuliundonsramngdaniu dutulndemeenudefiintu vufudinlndws AMLABATOU FIAUNKEY

: X ‘*‘ =

wuuguifin 90 was duamnuau  Awdunelusses o Alawes viuulutavm iy wntulaanaifia
uwasuiinluwusuiuyasa eouwmue  sanauniiu Guuslafuaygin s anufisrnts Tsomenuna Suasesedin s19ne vindau
denaain Usendn 30 WAS Auuslafusymn

hitps://www.caat.or.th/th/archives/39685
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000
L X X N
Regulations of the UAYV flying in 0ce:
L X X N
Thailand (4) oot
e Uulasuagnvlslulrlau..1s1o:(8lasungvlsluiFRannKUNY
iwauuu
w—
‘&. nannazinstunaiiouiasu-RPA-regulation-TH.pdf 884 KB @
m Fumsandivaa : 3489 ase
7: Waulunisivauudalaauainiauudebifddniu-nauvinnisiu-drone- /7 MB
before-flight.pdf
m Fuumsadlvas : 3832 ase @
7: Waulamsilvauusalaauarniauudebisiiiniu-svuinviiu-drone- 7 MB
during-flight.pdf @
m Funisandluaa : 3171 ass

https://www.caat.or.th/th/archives/36515
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AMsasd>2a2omw (Photogrammetry)

cTeove000®
coe0e000
coe0ee
o000
.

- Wumaasua:inAaluladgry iy aKSUN1IsalsIdsSvIatWONIULIWUN
wa:waaudoyaniaisaulne

- mssSvdadamwatgniwidudonaivlunissuia

- mwnidludanavlumsuuindounAguua:aoiusingniv
MENIWUUWURDNDUS:LNA wa:usinguunius:inAduluaiu
ANuU:UDVNSIBNAU D18UNUSIDTU DIAISaNUN KSodaanaul®

- mMwa:lUusinnluanuauzo1anuuumuKanNNsANguDVLaVAadE
35nvnaln 1BonAu HSaLWBvATUOMANS MIKawISaNINS
Daovaniunisalliouvau=AUunnnwla
(lwma gudsssuuun, 2553)

llNU\)’IUW-CUU’IFD’IUET]U'lSﬂn'IOlnFlIUIaE_J'UE)\)L!F'Ia'lﬂSﬂ'lﬂQCIa'lHﬂSSU

| |
Insvnisasvmavauta:inu:uHvauinalunimAwaaauloNgmMsSWauUIUIONSSUUDVUS:LNA Br a 'n po wer Sk 'll up

Us:o1Uvuus:uieu 2563



naisuUs:NdUMISISYU

AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

Traditional photogrammetry coe

dumegdmanna

ZEISS SEGV 6 RECTIFIER

/I -
INTDINAUNN INNDDN
ARDWNIINW

S OK

WILD PLGS WILD PALS

IN3ees 1LY na A NNUAE AT IZH m%wlua ng‘mmﬂ

ﬂ1SEI§'I\)StD'I\)IINI.Iﬁﬂ'lWii'lEll’l’l\)D’lﬂ'lﬂ stuUDU1adN
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As:ucuMIssSvIamwaeadna
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mMsaiscvargmwangannaimasulsaudu 0000

(UAV Photogrammetry) -4

21

Large- VS Small-format aerial photogrammetry
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Aogivmwagmuainmadnlasu s

(The example of UAV photographs) ceo
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msdvdvdiuKuvuuwulan
(Geo-referencing) (1)

e QdgNAluladl GPS/GNSS technology
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Orthometric height (H,) vs Ellipsoidal height (H,)

MSL

413(

—— Earth Surface
— Ellipsoid
— Geoid

MSL: Mean Sea Level

Brain Power Skill Up
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(Geo-referencing) (2) -4

e Indirect vs Direct geo-referencing

\ GNSS+MU

*‘
/.TK\ 7 Photo
Yy \
// N
7 \ N\
/ X
// \ A
\
\
\
\
\
- Field

A Ground Control Points (GCP)

Fig. | Indirect Geo-Referencing

o Tie Points

Fig. 2 Direct Geo-referencing
24

Yildiz, F. and Oturanc, S.Y., 2014. An Investigation of Direct and Indirect Geo-Referencing Techniques on the Accuracy of Points in Photogrammetry. World Academy of
Science, Engineering and Technology, International Journal of Environmental, Chemical, Ecological, Geological and Geophysical Engineering, 8(9), pp.630-633.
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(Geo-referencing) (3) i
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a,omu:!ummﬁuﬁu
(Ground control points: GCPs)

Ground control point

54.79099, -107.12528

https //iwww._itu.int/en/ITU-D/Regional-
Presence/AsiaPacific/SiteAssetis/Pages/Events/2018/Drones-in-
agriculture/aspiraining/A ground control for UAV mapping.pdf

e Agrial Photography Area

@ Ground Control Point

hitps://www_geavis si/en/2015/12/why-are-gcps-needed-in-photogrammetry/ hitp://zoi_zmije_utia.cas. cz/files/bundie-adj.pdf
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dhadvvavtthadHSuranduAuMANUGU
(The example of Targets for GCPs)

48" (121 92 em)

24" (60 96 cm)

48" (12192 om)
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il = | [
NSIUSYULNYUS:=HIV 44
( X X N |
Non RTK-Drone lla: RTK-Drone °oe
vUoaQ
e ChuKuvuavlasudAULLUSIWNNEVTU

- anmsmoa‘hu:uqnmuqumnﬁuﬁu (GCPs)
> aams:oumAauuiunsdisavvanUAUAANUGU
o AstiAWUNLTGVIGEN
> lawisanvuazdrsrvvanduaumANuauld

ucdiaghvlsnmu ahHsSudauu:th
e gutovimslgaanduAUNAWUGU

= WoaamumatAduUnNDIR:tAatunaztsiunisaslIddaunduy
anNcovY
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Examples of open source/free software for | ¢°
photogrammetric processing oo
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e WebODM (or OpenDroneMap)

e Download (https://www.opendronemap.org/)

e DEMO (https://demo.webodm.org/dashboard/)

B — — N

«>C o @

[*Whttps//demowebodm.org/dashboard)

@ Getting Started Dashboard - WebODM

88 WebODM Demo

& Dashboard

@ GCP Interface

@ Diagnostic

# Processing Nodes <

& APl

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
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Welcome! ©

You are currently in a demo. You cannot create new tasks, but you can look around to explore the software's features,

Korea National Park Service @ View Map
B 7 Tasks» & Edit

State University Zanzibar @ View Map
B 1Tasks» (@ Edit

Brighton Beach @ View Map
= 1Tasks» & Edit

Brain Power Skill Up
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00
0000
Examples of Web sites and services EE;E'

for photogrammetric processing -4~

e Pix4D (https://www.pix4d.com/)

g

< > C @ @® & httpsy//cloud.pixdd.com/pro - O W m @ =
@ Getting Started ~ Dashboard - WebODM

2  Polpreecha Chidburee v
A y .

¥ PixaDmapper v
B Projects
- Download PixdDmapper DJHRTK o DJHNonRTK o
Mar 14,2019 Mar 14,2019
= Download Pix4Dcapture
OPEN OPEN
2)  Download PixdDfields
@ siisi
M, community
! Store
Romont - SODA 3D vemo € Highway vemo €

Nov 20,2018 Apr 6,2018

OPEN OPEN

© 2012-2019 Pix4D. All rights reserved.

e DroneDeploy (https://www.dronedeploy.com)
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Hannisus:udananiwae
(Photogrammetric processing)

919158 as. wausu Saus
MAIBINSWEINSSSSUBALLA:ToUD0ADU
AQELAVUASANEOSY UHIDNONAYULSADS
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Structure from motion (SfM) et

e A photogrammetric range imaging technique for estimating three-
dimensional structures from two-dimensional image sequences in
the fields of computer vision and visual perception.

camera |

- (xy.2)
’ N
- ~
s ~
s N
2 / “

connections

views

tracks

From: MathWorks {20‘]8) (https://www.mathworks.com/help/vision/ug/structure-from-motion.html)
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(Photogrammetric processing) 3T

Photogrammetry vs Structure-from-Motion
e Photogrammetry

e An engineering discipline with a ‘measurement’ focus,
emphasising accuracy, reliability, process robustness.

e A focus on geometric accuracy of reconstruction
e Structure from Motion

e A scientific discipline with no particular ‘end-user’,
emphasising automation based on a minimal amount
of prior information.

e A focus on realism of reconstruction

33

From: Granshaw and Fraser (2015) - editorial: computer vision and photogrammetry - interaction and introspection.pdf
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Photogrammetry vs Structure from EEE E .
Motion cos

e Different terminology

Photogrammetry Computer Vision
Image matching Stereo correspondence
Relative orientation Fundamental matrix
Interior orientation parameters Intrinsic parameters
Exterior orientation parameters Extrinsic parameters
Intersection Triangulation
Perspective centre Optical centre
Object space coordinates World space coordinates
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Why SfM over Photogrammetry? -4

e No initialisation required

e High level of automation
(‘1 click software's’)

e Imagery can be random
(strips not required)

e Can handle scale variant /
convergent imagery

e Suitable for UAV,
terrestrial
photogrammetry

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
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SfM-Photogrammetric workflow coc

g B
Photo
Collection
\. J
Y
A fully automated processing
Sparse Reconstruction
Photoset .

Feature
Matching

Feature
Extraction
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- _ ° - = - o000
asovdvmiuHuvuuwulanaseda TN
T o060

AUAUMAWUQU 4+

Ground control point

54.79033, -107.12528

T

il

hitps://www it intfen/ITU-D/Regional- http://zoi_zmije.utia.cas.czfiles/bundle-adj. pdf
Presence/AsiaPacific/SiteAssets/Pages/Eve

ntsf2018/Drones-in- 37
agriculture/aspiraining/A_ground_control_for

UAY_mapping. pdf

N\
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naawanldonviusviadroniw (1) e

e AIWAQUDVIOH WSDUADIUAUWUSS:KITWYQAIHSUUUNQ
CNUHUY ua:susiouoviang
3D point =%

2D keypoint

2D keypoint

Internal camera
Internal camera parameters (focal

parameters (focal ~ s length, principal
length, principal rnal cam point, lens
point, lens parameters distortions)

distortions) W~ (positon, ——
orientation) 38

AMUAUWUSMWATWDaAUMSIawnadaguunibus:tna
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0000
2000
“eo0e00
o000
B

naawanldanviusviadronw (2) 3%

e 3D Point Cloud
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naananldonviusviadroniw (3)

e DSM

733 m

5594 m

454 m

40
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naawanldanviusviadronw (4)

e Orthophotos

llNU\)’IUW-CUU’IFD’IUEI’IU’lSﬂn’l\)lnFﬂUIaE_jUE)\)L!F'Ia'lﬂSﬂ'lﬂD‘C'la'lHﬂSSU

| |
Insvnisasvmavauta:inu:uHvauinalunimAwaaauloNgmMsSWauUIUIONSSUUDVUS:LNA Br a 'n Po wer Sk 'll up

Us:o1Uvuus:uieu 2563




waaisuUs:AduUMISISgU

AnU: DRONE d1579 LWovlufaasiv odoH1SUNSWE uastkiioous

3.3 uni 3: msiladu ua:AudoyamaAaulu (GCP)
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Watch later  Share

Watch on (& Youlube

https://www.youtube.com/watch?v=In8M-DBsNJ8
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dUQUUNNVIU Work Book

* 3S10VU

« LUQUULA
* DDASIEVIU
« JvoonNVIU
* UNLUVU

* UL
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(OpenDroneMap / WebODM)
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ms!uuauamwﬁ"[nmnmmmnulsnuuu
N1us'-uu Drone Web Mapping

uNg8v3Y HUHDV

chingchaih@gmailcom
MAPEDIA Co., Ltd.
www.mapedia.co.th

THE EEST_SDLUTIDN FOR YOUR FUTURE MAPPING
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NoMsSMvIUydVYAISMununaelasu
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”
1 Upload your 2 Autoflight & / 3 Dataupload 4 Access & analyze

flight plan data capture

N\

-

& processing your job site

’----_-‘
- s s e s s s s e S

N

\
-~

\__________________
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~] ..
IJIX4D PhotoScan

oo  @ORONEMAPPER

@ pronebeploy W Dronecode

AUTODESK: = Benfley
RECAP  PRO  CONTEXT CAPTURE | M

OpenDroneMap

Paparazzl

The Free dutopilot
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OpenDroneMap

Drone Mapping Software

Generate maps, point clouds, 3D models and DEMs from
drone, balloon or kite images.

www.opendronemap.org

OpenDroneMap is an open source toolkit for aerial drone imagery.

It is modern photogrammetry - fully automated matching, digital surface
modeling, and mosaicking
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A command line toolkit to process aerial images.
Since it’s creation in 2014, it has become the de-
facto standard of open source drone image
processing.

Go To Project

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
lasvnisasivmavaula:nny:uHvauIAalundNMAWDOUTINENISWCUUNUIONSSUUDVUSELNA

Us:o1Uvuus:uieu 2563

Projects

A user-friendly, extendable application

and data analysis functionality.

\ Go To Project

| WebODM *

and API for drone image processing. It provides a
web interface to ODM with visualization, storage
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Features

Orthomosaics 3D Models
Georeferenced, orthorectified 3D models and point clouds in a
maps. variety of formats,

Measurements
Make volume and area Create and use GCPs for additional
measurements with ease. accuracy.

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
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Ground Control Points

- e
b A

2 Contuw ‘

) Tewtend Mot
Fow

o Ny

o v

DRI

B reronn
-

Export

High resolution GeoTIFF, PNG, LAS,

0BJ formats.

<

Share

Easily share your maps and 3D

models.

Elevation Models

Easily generate georeferenced
DSMs/DTMs.

Contours

Preview and export elevation
contours to AutoCAD, ShapefFile,
GeoPackage.

Brain Power Skill Up




waaisuUs:AduUMISISgU

AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

Point Cloud

Digital
Surface
Model

open drone map

Textured
DSM

Ortho
Imagery
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System Requirements

JomHuadudiuav WebODM dHSus:uuUHUGANs Windows

e Windows 10

e CPU 64 Uaouduluupuni 4 Core
e SDUSU VT-X

e Wun31wluor$adan 100 GB

e RAM pgholioy 4 GB Julu

* TUsunsuaaav WebODM lunviuvuaAduUwWILaDS 32 Ua

JofKuadudiuav WebODM &1HSUS:UUUHUGNIS macOS

macOS El Capitan 10.11 KSalHUAD

915aud$ Mac a:apvtdusu 2010 KSolHUNILa:sovsU Intel virtualization
Wun3wolugnsadan 100 GB

RAM pgioling 4 GB Julu
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Task Manager

File Options View
Processes Performance App history Statup Users Details Services
CPU
|| mason CPU Intel(R) Core(TM) i7-4700MQ CPU @ 2.40GHz
= % Utilization over 60 seconds 100
Memonry
’— T.315.7 GB (46%)
Disk 0 (CY) L
0%
I }Ld\
E;sk 1 {D:} ]l |"'I..JIL A ||H|. oy o]
Ethernet
S: 0 R: 0Kbps
Wi-Fi
5 0 R: 480 Kbps A’Mj MLH
JAY: R :
GPU O
Intel(R) HD} Graphics 4600 Llization  Speed Base speed: 2359 GHz
1% .
3% 2.53 GHz Sockets !
Cores: 4
GPU 1 Processes  Threads  Handles :
MNVIDIA GeForce GT 7300 I.I.ﬂﬂul.m.uminLB_ o
232 3552 '| 531 21 Virtualization: Enabled
o LT cache: m
Up time L2 cache: 1.0 MB
5:03:06:21 L3 cache: B0 MB
\':-;:l Fewer details | () Open Resource Monitor
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Installation

Download

To install WebODM you have two choices:

Manual Install WebODM Installer

WebODM is free and open source software. If you are a technical The installer makes it easy to install WebODM.
user and don't mind getting your hands dirty, go to GitHub, get a

copy of the source code and follow the README. * No command line skills needed

Installation manual
Install support
Support the project! @

« Command line skills required
e Community support

) Go to GitHub < Choose an Installer

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy - -
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“GitHub

() OpenDeanshdap/WesO0M: Bl Y *

= 2 O Y B GaHub. Inc [US] | hitpss/githubuoom OpenDronebap WebOOM/ v 2w B Ha §

Manual Install

Pull requests  lssues  Marketplace Explore

LI OpenDroneiap / WebODM O Wmch 08 W Unstar | 7T FRork 281

€ Code 1) lsswes T3 | Pl nequests 0 |' Progects @ I Ingaghts

T} ¥ User-friendly, extendable application and AP for processing aerial imagery.  hitps:y//fwww.opendronemap,orgfwebodm/

e photogrammeiry o] ot -Choaud Lt 1]

0 LN2 commits iF 3 Branches T3 U3 releases A3 21 contributorns s WPL-20
e I e |

[Eranch: pasher = e pull respasst Create new file  Uplosd files  Find File m

E planstaly Magrabon érred ks Latesst commnil sddedda 7 days ago
| app Migration enmor fic T days aga
i buid Added gunicorn, ngine, modifeed code b buld static assets. check de.. 2 years ago
B conknib Fix some thirgs 3 PEAT B0
imdb Removed libsfegal az a reguirement for db image 11 months ago
| figin: Linit besh Beiter letienorypl challenge. gunicarn sernce fix & yeur 5o
I nedegdm Merged oonihicts 8 month ago
i plugirs Reverse diagnostic labels T days ago
B soreenshots Updated screenshot of pontdoud 2 years ago
W BeradE Fired celerybeat FID file hang issue 5 maaths &ga
i slate grep el code s, docs update B mionih a0
i webodm Upgraded Django to 2.1 2 months ago
i worker Flugin AP refactoring. upload to public URL working. celeny tasks fr... & months ago
E] Babel Upgraded webpack 10 4, minar changes 1o OAM plugin & months ago
& e Changed DEBLMG default. added restart on fadure on all servees 11 mepeiths ago
[ .gitigreare Cleanup plugins cnly whan container is created & months ago
|=] .gitmodules Changed node-0OpenDronetap == > NodelDM references 4 months ago
By 1 i o i -
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WebODM Installer

Standard Business

One-time purchase One-time purchase
3 WebODM Installer L4 WebODM Installer
Installer Documentation + Troubleshooting Guide Installer Documentation + Troubleshooting Guide

1 Year Installation Support 1 Year Priority Installation Support (24 hours
response)

Per-User License €
Per-User License @

Updates Included
Updates Included

30 Days Money-Back Guarantee
30 Days Money-Back Guarantee

=& Buy for Windows ($57.00)
== Buy for Windows ($147.00)

& Buy for macOS ($57.00)

@& Buy for macOS ($147.00)
&8 + & Buy Bundle ($97.00

&= + & Buy Bundle ($197.00)
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WebODM

Nginx + Application

Gunicorn
DB/Storage

PostGIS
Database

File Redis Celery ODM
Storage Broker Worker Worker
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Photogrammetric process

e Structure from Motion

* Point Cloud Densification

* Poisson Surface Reconstruction
* Multi-View Stereo Texturing

* Orthophoto Generation
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Photogrammetric process
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* Structure from Motion

* Point Cloud Densification

* Poisson Surface Reconstruction
* Multi-View Stereo Texturing

* Orthophoto Generation
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Structure from Motion

* Matches features extracted from images with overlap
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Photogrammetric process

 Structure from Motion

 Point Cloud Densification

* Poisson Surface Reconstruction
* Multi-View Stereo Texturing
* Orthophoto Generation

LWUVIUWCUUIADIUEIUASaNIVLNA lulaguovunaINsNIADAIIKANSSY

| |
lasvnisasiomavauua :NNUY:ULHYDUIAQ lundMAWDADUTPNGNISWEUUNUIONSSUUDY Js:zina Br a 'n po wer Sk 'll up

Us:o1Uvuus:uieu 2563



&)
v

ns:Ns2aMmsgouinu
Snenfnans Ranaudanssy

iy i Bstor, e Aarh ang et

REGIONAL
SClENCE NORTHERN
PARK P

THAILAND

SCi
ARK

NARESUAN UNIVERSITY

/4
naisuUs:NdUMSISYU

AAU: DRONE 1579 IWovIUfiDas1v odvK1SUNSWE wastkdoous

Point Cloud from Matching

.fl
:

)
3
9

i
—

"‘
il
)
R

173



naisuUs:NdUMISISYU

Photogrammetric process
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e Structure from Motion
 Point Cloud Densification

 Poisson Surface Reconstruction

* Multi-View Stereo Texturing
* Orthophoto Generation
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Photogrammetric process

e Structure from Motion
 Point Cloud Densification
 Poisson Surface Reconstruction

* Multi-View Stereo Texturing
* Orthophoto Generation
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Texturing
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Photogrammetric process

e Structure from Motion

* Point Cloud Densification

* Poisson Surface Reconstruction
* Multi-View Stereo Texturing

* Orthophoto Generation
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Orthophoto Generat
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‘ Drone Web Mapping

& Dashboard
¥ GCPInterface Faculty of Science ® Seles ( @ View Map
© Dizgnostic Faculty of Science, Naresuan University, Phantom 4 Prowith GCPs
& Edit
# Processing Modes %
SGtech " - ]
. Select Images and G @"iew "1”
&5 Adminlstration s School of Renewable Energy And Smiart Grid Technology, Maresuan University

B 1Taskse [ Edit

Phantom 4 RTK
Makhon Ratchasima, Thailand

W 1Taskse [ Edit

Dashboard
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PARK PARK

THAILAND

SCi
ARK

NARESUAN UNIVERSITY

Vs
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Drone Web Magy x

€ 95 C O A Notsecure 23.102.236.23

A Drone Web Mapping

Faculty ¢

€ Diagnostic
r4
2 Open
€5 Adminlstration {
€ 5> v
Organize ~

M Desktop

§ Downlo

Faculty of Science

B mhisrC

New folder

adt

. Documents

B Pictures

= Local D

sk (C:)

. Lndshde_app

! This PC
M Desktop

B Oocur

:

Down
Music

s Pictur

= Local

o Netwo

OneDrive

ects

ments

loads

o

Dk (Dz)

L] 8

f Science, Naresuan Unlversity

Local Disk (D)

File name: | icons

11-Drone_Gallary

vith GCPs

DRONE_RTK

@ Select kmages and GCP

Customn Files (* tiff;* pip:*.pipec

AAU: DRONE 1579 IWovIUfiDas1v odvK1SUNSWE wastkdoous

Raw 1mage
import

182



GCP file format
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=» Project Croordinate Reference System
=> X y Z pixelx pixely imagename

http://bit.ly/2HL3C7h

+proj=utm +zone=47 +ellps=WG584 +datum=WG584 +units=m +no_defs =
626828.15 1850930.68 ) 3867.80 1750.84 DII_@169.]PG
626828.15 1550950.68 @ 3991.72 2420.16 DJI_el1l70.JPG
626828.15 185@930.68 e 3079.94 791.19 DJI_0192.JPG
626828.15 185@9308.68 @ 818.85 330©5.29 DJII_e207.JPG
626831.26 1850%80.71 @ 3950.64 2446.94 DII_@169.JPG
626831.26 1850900.71 ) 3991.50 3130.19 DJI_e17e.]PG
6265831.26 1858%80.71 @ 3019.11 99.27 DJI_©192.]PG
626831.26 185@980.71 @ 3013.73 813.23 DJI_0193.JPG
626831.26 1850%900.71 @ 3035.30 1464.11 DII_e194.]PG
626831.26 185@%00.71 @ 3061.43 2192.68 DJI_@1595.JPG
626765.06 1850889.44 ) 2313.39 2764.82 DJI_0169.]PG
626765.06 1850889.44 @ 2271.88 2094.34 DJI_@168.JPG
626765.06 185e889.44 @ 47@5.41 1928.35 DJI_@195.]PG
626864.07 1850985.88 @ 4685.61 399.26 DJI_0169.J1PG
626864.07 1850985.88 @ 4748.76 1071.94 DII_el7e.J1PG
626864.07 1850985.88 ) 4802.10 1784.10 DJII_0171.JPG
626879.55 1850883.31 ) 5199.81 2848.93 DJI_0169.]PG -
626879.55 185@883.31 e 1885.39 388.023 DJI_@193.JPCG
WR2RIT7A 1A 1252993 4R A 2438 _34 947 R4 NI1T A174_1PG

y.

LWUvIUWCUUNAIUaIWIsanvtnaluladuooynaInsNIAlAaIHNSsy
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GCP Editor - WebODM Dema -
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Q GCPInterface

@ Ground Control Point Interface

@ Diagnostic

# Processing Nodes ¢ e GROUND CONTROL POINTS

» DIRECTIONS

GCP file loaded gcp_file_1550296316052.1xt Choose images / drag here

DJI_0204.JPG

WabODM Demo Site

WWuvIUWeUUIAIUaIWIsanvinaluladuooynaNsNAYAAIHNSSY
lasvnisasivmavaula:nny:uHvauIAalundNMAWDOUTINENISWCUUNUIONSSUUDVUSELNA
Us:91UvuUs:u1ed 2563
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& Dashboard

EXPORT FILE y
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‘ Lirone Web Mapping

& Dashboard
¥ GCP Interface
Faculty of Science (B Select Images and GO |8 [mport @ Wiew Map
© Disgnostic Faculty of Science, Maresuan University, Phantom 4 Prowith GCPs
& Edit
# Processing Nodes <
SGtech . =
- . @ Select Imapesard GCP | M Import. @ View Map
25 Administration ‘ School of Renewable Energy And Smart Grid Technology, Maresuan University

M 1 Tasks~ [ Edit

B Task of 2019-08-07T09:48:07.0347 [l 22 LoD Completed | Ld

Created on: 8/7/2019, 4:50:48 PM Task Output:

I m a e Processing Mode: - (manual)
||
r I n Phantom 4 RTK & W GO M import @ View Map
Makhon Ratchasima, Thalland

B 1 Tasksr [ Edit
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S

< C (O A Notsecur

A Drone Web Mapping

& Dashboard
Q GCPinterface Fhority i S inch
@ Diagnostic Faculty of Science, Naresuan University, Phantom 4 Pro with GCPs
2 Edi
/& Processing Nodes <
) SGtech
€5 Administration : School of Renewable Energy And Smart Grid Technology, Naresuan University

B 1Tasksv (& Edit

O Task of 2019-08-07T09:48:07.0342 w22 O—i-i- [cwma | v
Created on: 8/7/2019, 4:50:48 PM Task Output: m
Processing Node: - (manual)

X mport

] Orthophoto (GeoTIFF) o ut u ts
Pha & Orthophoto (MBTiles) Select Images and GCP

Nak @ Orthophoto (Tiles)
&8 © |8 Terrain Model (GeoTIFF)
B8 Terrain Model (Tiles)
M Surface Model (GeoTIFF)
B8 Surface Model (Tiles)
& Point Cloud (LAZ)
) Textured Mode!
B Camera Parameters
[ Al Assets
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&« (G A ) ® Not secure

A Drone Web Mapping
a0 Q Task of 2019-08-07T09:48:07.034Z
Q GCPInterface &

@ Diagnostic
/& Processing Nodes <

€5 Administration <

Image view

, E— 2]

665 100 15311
Map cata © Googse Maps
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DSM/DTM

B

< CcC O

A Drone Web Mapping

A 5Grech - Drone Web Mapping

« C O

A Drone Web Mapping

& Dashboard Q SGteCh
9 GCP Interface

@ Diagnostic

/ Processing Nodes

Of Adménistration

) Opacity:

1] N OSMDigitize
15.73654 100 1908 3

LWuvIUWaIUIAIUaIWIsanvinaluladuovynainsNAlAaIHNSSY
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2D Mapping

Drone Web Mapping

o o Q Task of 2019-08-07T01:48:50.959Z
Q GCPimterface : "\
A Drone Web Mapping @ Diagnostic
/& Processing Nodes
b @ Task of 2019-08-07T01:48:50.959Z fis s
Q GCPImerface : o S : R Tl T T ©f Administration

@ Diagnostic
ZF Processing Nodes

of Administration

T3 8 b &
-y pe | .
N OSM Digitize < Share
i <o ca—

: . - . ! ; " Map cats 2 Gacgre Mags

LWuvIUWaIUIAIUaIWIsanvinaluladuovynainsNAlAaIHNSSY
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3D Mapping

A

€ C O
A Drone Web Mapping
etk & Task of 2019-08-07T09:48:07.034Z
Q GCPlinterface A o MG .
@ Diagnostic
F Processing Nodes

o8 Administration

LWuvIUWaIUIAIUaIWIsanvinaluladuovynainsNAlAaIHNSSY
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A SGrec

& C O
A Drone Web Mapping
& Dashboard Q SGtECh

Q GCPInterface

@ Diagnostic
F Processing Nodes <
©f Administration <

Measurement ” ; ,M . y { { y 2 D

Area: 50 Sq Meters (0.01 Acres) ) PERY 2 e - '

Parmater: 25 Meters (35 Feet) 2t AT W . ' '

cacreer $ | ‘ easu remen

Cudic Featl)

& Export 40 GeoJSON

® Conteronthes atea B Delte

..- e .t - { -OSM %iti:e
- Al 737 100 1934 By s o ‘ Fa L —
TSR R . e - o
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A tech

« C O © Not
A Drone Web Mapping
& Dashboard Q SGtECh

Q GCPInterface

Surface Mode!

@ Diagnostic
/& Processing Nodes $
©F Administration <

Measurement

Area 50 Sq Meters (0 01 Acres)

Fenmeter. 26 Mebers (85 Feet)

Volume: 22 11 Cubic Meters (780 81
Cubsc Feet)

& Export to GeoJSON

* Centeronthisarea = Dolote

Map cata € Googie Mapy
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A tech - [

3 CcC O
A Drone Web Mapping
& Dashboard 0 SGtech
Q GCPInterface

€ Diagnostic

/ Processing Nodes <

02 Adminlstration <

| TN e
1673727 £ 100.193%1

waaisuUs:AduUMISISgU

Contours

Interval:

AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

DSM v

Contouring

uwu\nqucuumD‘luz—nLnsnmomnIuIaﬁuaoqnamsmnqmawHnssu
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Vegetation index calculation

88 WeODM a2~
e &) bf82272c-a1bb-4aeb-b7b5-b5d9babéc072f o] 7o |
@ Diagnostic [ 25 " i v 3 . ald . °
§ Lighining Network
Q GCP Interface

88 WebODM

oo & bf82272c-a1bb-4aeb-b7b5-b5d9babc072f

@ Diagnostic : . -

¥ Lightning Network NI '. - ! ' o (

Q GCPiIntertace
A Processing Nodes
08 Administration

0 Avout

-~ v - v o . 2 _‘. O:V; —‘ - 3 Ht:"‘
e rume : | A A O

v
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Measurement report

Features Detalls

ODM Quality Report Previews

ooscoes e OO weven 2 A%

Dataset Summary

Dete TLOI021 et 13013
Aws Covmed 050180 wwt
Prcessrg Trre 10M 11 000
Processing Summary
P e Vv 00 v 100 Whits {5057 M Moo Mean Moo
Mecorar e Porne Zoane 141208 over 142515 poves (38 2% Cwtemcten) 10253 nm 1585 15991
Pamamstr vt Purts (Cuvvie) JT 07007 g et somd a3 S a1 £
Avevage Qo oo 19om
Paconar somd Comporents 1 componens
Cortemtnd s EPETTR— Reconstruction Details
Meconie e Faar e 4201 Swonaes
e [ Brulmam~ Ammage wpesmcton Evor 0,99 powss
P emon 002w Avwage Track Lengts 293 mage:
Aveage Traok Langth (= 2 4,55 wages

P P il
GPS/GCP Errors Details Traoki Is
o3 Mewr L. Pl Enver
0000
0000
Qo0
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VDUAMATU

d@ua vining

sunshmnsti USEN BUNWALAY 37919 (1918 INBIEBULTAT Jmininealan)

DIANTUNNISITUIIVY AN B U 3 %89 TB 314 URIIMNYINLULSAS

Ummma‘nmay
NVH'JY]‘U']BU :

e %, | AUAYNING 9LnaLlias Jewdnienilan 65000

AN 093 036 3366, 084 624 6278
Website: https://www.mapedia.co.th

Email : mapedia.com@gmail.com
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PARK SR : : NNY: DRONE d1529 LW2V1UNDASIV 9duHISUNSWY LazlHiJoous

THAILAND

-

flagiUansSauUNAAUMSILAS ERLGOWUN

5

Y
‘ |

7™ | 4

7 t@EmisUs:NABIUUBAVHISUNSWE)

8u88 HUHDY (Chingchai Humhong)
chingchaih@gmail.com

MAPEDIA Co., Ltd.
www . mapedia.co.th
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training

. surveying
Q mapping

MAPEDIA

not just another Open Source GIS

drone enterprise R

on

A ‘MAPEDIA- -

www.mapedia.co.th
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www.mapedia.co.th

HOME PRODUCT TRAINING MAPPING CONSULTING' | BLOG SIGN UP

*‘MAPEDIA-

THE BEST SOLUTION
FOR YOUR FUTURE
MAPPING WITH OPEN
SOURCE GIS

COURSE SCHEDULE .

MAPEDIA-

www.mapedia.co.th

= A
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GQCNUUDASUDVLS

Website: www.mapedia.co.th

Facebook: www.facebook.com/mapedia.co.th
LINE OA: @mapedia

Email: mapedia.co.th@gmail.com

Blog: medium.com/mapedia

YouTube: MAPEDIA OFFICIAL

A ‘MAPEDIA- ©

www.mapedia.co.th
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WUDHUSSENe

e LWUALAzSzUUWAQ (Map and Coordinate system)

« InAlulagnidaisaulna (Geo-informatics Technology)

« AssusOINs:e:z[na (Remote Sensing)

* StuuUINIVOQD8QDLNY (Global Navigation Satellite System)

* S:yuasaulNAnNIDANaas (Geographic Information System)

« ADWSLUDVAULNYIAU Open Source GIS

¢ NSUS:gNAGVIUATHSUDAVRISUNSWE

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy
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www.mapedia.co.th
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LWUNUA=SzUUWAQ (Map and Coordinate)

LNURA FlE)SlJa'IEJlE—IUnlUEJUHSE)ﬂ'lHUOUU LWDlLC—TO\JaﬂUE'U UV

WUNDUD\)[E\ﬂﬂ\)HUO HSDLWEJ\JU’I\)E—DU aoUUWUSIU (WULLUU) O
ums-\a:)u Ioatua lLa: afgaﬂum/msa\muw LNuslga: LDEQUDVNID

Js=LtnAALAQTULDYNUSSSUBIE La: nuuuaaswouu

Cartography
o000 O0GO ® °
Reference ® Thematic ®
C XX XX - XX XX
R map @ map o
Scientific O O
method

o000 0O

MAPEDIA: ©

www.mapedia.co.th

A

VBVDIN SA.AS.BNT FUSVANS
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S-=UUWNQ

LWJUS=UUNasS10uUaKSUGDIvVUNISATHUQCULHUYHSD
UoniuKUuvwulanonauwun

- 7~ N ~

— = S:UUWANQANUMAaas ssuuwnansa UTM
S:UUWP On.l_’l gu (Geographic Coordinate (Universal Transverse
(Bluto uu System) ‘Mercator) ‘

Longitude & Latitude Easting & Northing
KudeL0U puMmM auan wauan _,”U:’E’lﬁu lasuas
U 2 lsu Zone 47 / 48

/

16°49'20.97" N 100°15727:80" E

47 Q 634289.51 ' m E 1860585:29 m N

A ‘MAPEDIA- @

www.mapedia.co.th
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SULUUUDUS:UUWAQ

SzUUWANQ sUuuu sUuuuwna

SsUUWANQANUAMAJas ovuA adalwadan  16°44'51.00" 100°11'43.47"
StUUWNQNOMaas ovm adonAltay  16° 44.850'100° 11.724°
S:UUWNQANDUAAAs ovAINAUYY 16.747500 100.195408
S:UUWANQNSa UTM  waansa UTM 627420 (uUp.) 1852005 (uu.)

A ‘MAPEDIA- ©

www.mapedia.co.th

llNU\)’IUW-CUU’IFD’IUH'IU'lSﬂn'IOlnFlIUIaE_J'UE)\)L!F'Ia'lﬂSﬂ'lﬂQC'la'lHﬂSSU

| |
Insvnisasvmavauta:inu:uHvauinalunimAwaaauloNgmMsSWauUIUIONSSUUDVUS:LNA Br a 'n po wer Sk 'll up

Us:o1Uvuus:uieu 2563



@B : \ AaIsUS:NdUMSISBU
AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

SHAUNASYIU EPSG aHSUD 10D US:=UUWANQ

WuHanvu SzUUWAQUAa:MSANEUNUN SHAaU1QsYu
EPSG

WGS84 Geographic Coordinate System 4326
WGS84 UTM Zone 47N 32647
WGS84 UTM Zone 48N 32648
ndian 1975 Geographic Coordinate System 4240
ndian 1975 UTM Zone 47N 24047
ndian 1975 UTM Zone 48N 24048
WGS84 Web Mercator  Spherical Mercator, Google Maps, 3857

OpenStreetMap, Bing, ArcGIS, ESRI
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BRLEY Q#2200 P 5sBRAR0 0-B-2-403
| MOV, A® £/ BER-20 "e =4Nun- 80 Q@ A
L L Cl
Jerme negy W

-~ [ ol

HEIS- - 9-
B O
-

SEDBABNS RS
e
H
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Ns:UDUMSNIVUUDVLINALULASNITANSAULNF

Raster (img, Radiometric& Image Processing
GeoTiff, dat, Geometric - Band math

. - Classification
etc,..) correction - Spectral indies

Vector
(SHP, CAD, msﬁmsl:r? .
KML, Uoljalguwun
GeolJSON)

Digitize

Vector (GPX)
- Waypoints

- Track
- Route
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nMsYatnudoyalus=uuasaunANDMAaas

Data source Data layers
Street data
- » EesS) . | 1
e » = ’ 4: *"
® e -0 Survey_Parcel_Point
. . . . B8 0 232
4 e ® o ®_e0 , o 5 ened
o o°® "%, e 3
® @ ¢® BLAMPHOE a0
ildi ° o e
Buildings data ® ° i
@ ¢ |~ BLROAD sunlEaasam
@ BL_TAMBOL  tuidlee
- ELTACEC O
] ) -EMCD o232t
© e
2 o @ PP ‘:7::& 1100
* (o) (] L OTNGWAT #watan
(@) |- HOUSENUM
® e XCo0RD 634997588
® 9 L YCOORD  1858012.36
Vegetation data >
B Bl ST i ] E=
e tuidize fi2e Rentan ) 635283.134 1858018.26
F Tudiae e renlan 635241.571 1858025.75
27| tuder e Fentan 63521781 195802444 :
228 | luidiae dee wealan §35013.045 1858015.36 || | oose || ww |
25| | tuder o weatan s Bs0lE7s |- ) ® ® ry r
ran Tudies it wealan 635027.231 1858015.29 ®
. ®
udier e anian 65000 635377501 185901691 ®
tud o Featan 55000 635286| 185901296
Integrated data e e o ®%,,
25| | tuder e weatan 65000| 635262745 185900369 o @
26| | twder o weatan 65000 635378.095 185801289 [~ |
ta. os Taidies riine viemian mwt___mg . ’ ® - ) ® q
fm] e e | W ] D L e *
[ Showsslectedonly | Searchslected oy X Case sensitve [dvacedsenan| | 2| @

A

‘MAPEDIA: ©

www.mapedia.co.th

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy

| |
Insvnisasvmavauta:inu:uHvauinalunimAwaaauloNgmMsSWauUIUIONSSUUDVUS:LNA Br a'n Po wer Sk 'll up

Us:o1Uvuus:uieu 2563




LWUvIUWCUUNAIUaIWIsanvtnaluladuooynaInsNIAlAaIHNSsy
lasvnisasivmavaula:nny:uHvauIAalundNMAWDOUTINENISWCUUNUIONSSUUDVUSELNA

Us:=91Uvuus:u1eu 2563

naisuUs:NdUMISISYU

AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

agUUs:mnﬁagalB\)vJ\fuﬁ (Spatial Data)

JayalBowun JoyalBuusSee

(Attribute Data)

(Spatial Data)

UolalnLans
(Vector Data)

wun (Polygon)

Uolasalaos
(Raster Data)

CDONUS
(Character)

area_rai

shape_leng

shape_area

113200.000000...

30074.551815...

18888554.946...

2000.0000000...

15589.390123...

2491889.5908... |

5676027.3918... |

A.

%2575.0000000... 11138.767226...

I279687.00000... 96274.171975... |1474407230.94... .‘
51450.0000000... 7223.9617163... 2422156.2588...’
TB_CODE TB_TN TB_EN
100101 WsYUsUUMS... |Phra Borom M...
100102 Juswisued Wang Buraph...
100103 Jas18UNS Wat Ratchabo...

100104 @5 s | Samran Rat
100105 maldviada | San Chaopho ...
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y 4

Free and Open Source Software for
Geospatial (FOSS4G)

gvudeg HUHDV (Chingchai Humhong)
0SGeo Member

@,\ https://wiki.osgeo.org/wiki/User:Chingchai

& 0s6eo O
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What is Open Source SW?

.  yowaAwdSaudnsndlalsuduuusKalla
gudanuau:-cvoinlatsudauovyowauds
no(U

e
=

WCUULONUDVEDWALDSO:=DUINAIRW(G
Aadvuaz(goiulangrvluonanvouou
ua:suuuumstgoiu iWsro:10unisigoiu

doucd (UtdunisAl KSaluovANS

+  uonoInlgvauruauazaduayuliisous
N1ADWLTNDNISNIVIUYDVBRWALDS lag
ANSLWEUWSCAUQUU (source code) UDY
gowaudsoonul ua:ayauralygunlu
aaudavlgasvAdudovnisla
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What is Open Source SW?
Open Data

Non-Proprietary format, No Cost,
Easy to access

Open Source Open
Software, resources % C o mmun i t ies

Open Standards

OGC standards: WMS, WFS ,WCS, ...
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What is Open Source GIS?

O Open Source GIS
*+ FOSS4G : Free Open Source Software for Geo-Spatial
* GeoFOSS : Geospatial Free Open Source Software

\'% Q @ OpenLayers™ G’ "{fﬁ;:‘.__?,“

CENTRE MATIONAL 3'€TUDES SPATIALES

GeoNetwork @ GeoServer m MapServer

Spatial PostgreSQL

*Source: Shin, Sanghee, 2017
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FOSS4G Projects under OSGeo

WWWwW.0Sg8€e0.0rg Catalogs [N

@ GeoNetwork

Metadata

@ FDO

Incubating Projects _ Content -
Desktop Applications @ GDAL/OGR Geospatlal © GeoNode
Opticks : : Management
@ GEOS Librarnes
Geospatial Libraries / Systems
- o GeoTools *\ 0SGeo
W_e;gﬂsa pping @ Orfeo ToolBox (OTB) \ / :
IS
PYWPS ® OSSIM PIOJECt & deegree
Team Engme .
Z0O-Project ¢ PostGIS © geomajas
@ GeoMOOSE
Outreach Projects
GeoForAll - Education and Curriculum & GeoServer
0SGeo Li
Publi?:oGézgpatial Data Desktop Web @ Mapbender
® GRASSGIS .- . R .
0SGeo Community Projects ) Apphcatlons Mapp]ng ® MapFish
Geoinformatica ® gvalG T @ MapGuide Open Source
GeoWebCache ® Marble
MapProxy ™ & MEPSEWEI’
pgRoutlng

Postal Address Geo-Coder
Virtual Terrain Project /_*_'\ @ OpenLayers
U/
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wu=uhldsunsu QGIS

State of QGIS 2017 - FOSS4G Boston 2017 https://vimeo.com/245278223 ‘ | J [l/\ . e
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What 1s QGIS?

https://www.qgis.org

* QGIS (formerly known as Quantum GIS)

* The project started in 2002
* A Free and Open Source Geographic Information System
* High quality

* QGIS is available on Windows, macOS, Linux and Android

* Many developers

* 4 month release cycle
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T QGIS Overview

Powerful desktop GIS software
to create, edit, visualise,

analyse and publish
geospatial infoys

06 - LeME=s-030 0 SeWFELAAPLALS "M %% B 5"

Q
i
Jdsn

{
% Kol wodas

oo &%

QGIS
Desktop

BUGSPEBENOSNANARS HO@BIO
‘l
i

i 800 10T A0 D 3 ¢

QGIS Web
Client

Publish your QGIS projects on the web with ease. Benefit
from the powerful symbology, labeling and blending
features to impress with your maps.

WWuvIUWeUUIAIUaIWIsanvinaluladuooynaNsNAYAAIHNSSY
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waaisuUs:AduUMISISgU

Publish your QGIS projects and layers as OGC compatible WMS, WMTS,
WFS and WCS services. Control which layers, attributes, layouts and
coordinate systems are exported. QGIS server is considered as a
reference implementation for WMS 1.3.0

I ey [ QGIS.org (OSGEO project)

& Ot O

SF e[ e ——— CERTIFIED

o - e partios v s

e oGC =&
R = e s COMPLIANT
[ - R —
S ST Y QGIS server 3.4.6 LTR

Project Edit View Layer Settings Plugins Vector Raster Help
F A AL R e 1 QE-H-penE s
B GPS Ik el e 3

QGIS on v, QL s

Ad track point

g

Android

(betal)

PSeE08NNS
B >D0HE2Y®

Work is being done to use QGIS on Android
devices. Current builds are very experimental,

and not for the faint of heart.
A ‘MAPEDIA- ©
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QGIS Release history

Girona 23 February 2018 | Based on Qt5, PyQt5, and Python 3.[2"] Latest point release = 3.0.3 from 18 May 2018. 3.0 changelog &
22 June 2018 3.2 changelog &

26 October 2018 3.4 changelog &
| Noosa 22 February 2019 | 3.6 changelog &’
21 June 2019 3.8 changelog &%
25 October 2019 | 3.10 changelog @)
21 February 2020 | 3.12 changelogg’
19 June 2020 3.14 changelog 1%
Hannover |23 October 2020 | 3.16 changelog /%!
Ziirich 19 February 2021 | 3.18 changelog %"

Older version, still maintained Future release

| Bonn

Zanzibar

A Coruna

Bucuresti
Pi

Latest version

Release date Significant changes
July 2002 Import and view data from PostGIS!'®!
10 August 2002 Added support for shapefiles and other vector formats |5
15 August 2002 Improvements in layers handiing, colorize layers, and view properties in a dialog box ¥l
5 October 2002 Bug fixes and improved stability, ability o set ine widihs, and improved 2oom in/out functionality 1'%l
24 November 2002 | Improvements to PostGIS connections, layer identty function 8dded. and abiliy to view and sort atributs tables 'S/
30 November 2002 | {11

5 January 2009 [37] & [38] &
12 May 2009 [39) & [40] &
1 September 2009 | [41]& [42] &7
20 September 2009 | [43] & [44]
10 January 2010 [45] & [46] &7

11 December 2002 | [21? 29 July 2010 [471&
25 January 2003 Bi@
e 300 e 27 November 2010 | [48]&7 [49]&
10 June 2003 52 19 June 2011 5012
10 June 2003 )@
21 June 2012 [51] & "Mojibake” in Japanese environment.

8 December 2003 | [7]@
14 February 2004 | Added support for raster data; single, continuous, and graduated shading for vector data; abiity to create buffers, implemented as a PostGIS plugin {729
25 February 2004 | (8]

8 September 2013 | New vector API, integration of SEXTANTE geoprocessor, symbology and labeling overhaul. Renamed to QGIS. [52]&
22 February 2014 | 2.2 changelog ?2']

| 26 Apri 2004 B [101@ [1]@
28 May 2004 121 (1312 27 June 2014 2.4 changelog &
4 July 2004 114]2 151

1 November 2014 | 2.6 changelog &

20 February 2015 | 2.8 changelog @

26 June 2015 2.10 changelog&’

23 October 2015 2.12 changelog&?

29 February 2016 | 2.14 changelog; latest point release = 2.14.22 from 20 January 2018

8 July 2016 2.16 changelog&’

21 October 2016 Final release in the 2 x series 122! Based on Qt4, Python 2.7. Latest point release = 2.18.28 from 18 January 2019. 2.18 changeloge

Is0ctober2004 | (161@ (171

19 December 2004 | 18] (9]
0@

11 October 2005 | 211 [221@
7January 2007 | [23]@ [24]@

15 June 2007 251 126]@

26 October 2007 [27] P [28] @ [29] 2
BJanuary 2008 | B0)@ [21]@ [321@
3 May 2008 B3 BF

21 Juty 2008 (3512 [36]@
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Download QGIS

QGIS in OSGeod4W:

i <‘*> 0SGeo4W Network Installer (64 bit) o
QG'S i <‘*’> 0SGeo4W Network Installer (32 bit) o

A Free and Open Source Geographic Information System

In the installer choose Desktop Express Install and select QGIS to install the /atest release.
To get the long term release (that is not also the latest release) choose Advanced Install and select qgis-itr-full
To get the bleeding-edge development build choose Advanced Install and select qgis-full-dev

Standalone installers from OSGeo4W packages
Latest release (richest on features):

92 o
( ; I S 5 .1 8 2 u r I ‘ I l /7 IMPORTANT NOTE: we are holding back further download of 3.18.0 Windows installer

because of some serious issues found after release.

h {S b ee n re | e a Se d ! Download links below are disabled until we release 3.18.1 with fixes for these issues.

The 3.18.0 download is still accessible through the "All Downloads" tab (for testing purposes)

NI o i QGIS Standalone Installer Version 3.18 (64 bit) sha256

+ QGIS Standalone Installer Version 3.18 (32 bit) sha256

Do

Create, edit, visualise, analyse and publish geospatial information on Windows, Mac, Linux, BSD and mobile devices

Long term release repository (most stable):
For your desktop, server, in your web browser and as developer libraries

D,

& L QGIS Standalone Installer Version 3.16 (64 bit) a'
Download Now Support QGIS
sha256 &
Version 3.18.0 Donate now!
Version 3.16.4 LTR + ’\ QGIS Standalone Installer Version 3.16 (32 bit) '
sha256 o
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QGIS Interface

g oo ="=wwEaggasgsg + H
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[Erowser

ZET®TO
<'r Favorites

b [&] Home

(I Y

v O o

v @ GeoPackage

£ Spatialite
v @ PostGis

» ey Browser

@ Oracle

2 oe2
v WMS/WMTS
b KYZ Tiles
& WeS
v WFS
v D OWS
] ArcGisMapServer
& ArcGisFeatureServer
* Geohode

4

L1

35 BSE0BABNS NS

Layers
o B e TE-FAD

Layers
list

| & Type 1o locate (Cir+) Ready

B®

24-regular
D:A\QGIS_LablChapters\24-regular_paints.qgz
EPSG:32647 (WGS 84 [ UTM zone 47)

23-create_grid
D:\QGIS_LablChapters\23-create_grid.qgz
EPSG:32647 (WGS 84 / UTM zone 47N)

Map Display

—a =

22-select_by_location
D:\QGIS_Lab\Chapterd\22-select_by_location.qgz

. EPSE:32647 (WES 34 / UTM zone 47)

21-join_attributes_by_location
D:\QGIS_Lab\Chapters)21-join_attributes_by_location.qgz
EP5G:32647 (WGS 84 [ UTM zone 474)

Processing Toolbax
neOB TN

| Q. Search .

(5) Recently used
@ Cantography
() Database

) File tools

Q Graphics

Q Interpolation
@ Layertools

) Metwork analysis
Q Raster analysis
() Raster terrain analysis
() Rastertools

() Vector analysis
(2 Vector creation
() Vector general
() Vector geometry
) Vector overlay
) Vector selection
() Vector table

& GbaL

@ GRASS

.:‘|_1 Lat Lon tools

v o Models

v & SAGA

b Seripts

¥ ¥ F F F ¥F Y F F F F F F F FFF FFF ¥
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MSUS:eNAGUIUaHSUDAVHSUNSWE

LaavsIA
lﬂS-UDHNa Js:=ltdunau
UolJamw shgudav

_________
- il
- -~

oy -
-~ --.’ .‘-'\.._‘
I —— - —
‘H—-——--

Sulasu lUsunsu QGIS woUuwalasu
eI Uoyaudavnau QField
uaavniwnlasinlasu

‘MAPEDIA-

www.mapedia.co.th

llNU\)’IUW-CUU’IFD’IUH'IU'lSﬂn'IOlnFlIUIaE_J'UE)\)L!F'Ia'lﬂSﬂ'lﬂQC'la'lHﬂSSU

| |
Insvnisasvmavauta:inu:uHvauinalunimAwaaauloNgmMsSWauUIUIONSSUUDVUS:LNA Br a 'n Po wer Sk 'll up

Us:o1Uvuus:uieu 2563



naisuUs:NdUMISISYU

AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

msiSendayasUulavnauons=uuAumnsUulavnau

http://dolwms.dol.go.th/tvwebp/

WMS aavnsu

http://110.164.49.68:808 1/geoserver’WMSDOL /wms ?
WMS Server2: http://110.164.49.70:8081/geoserver’/ WMSDOL iwms?
WMS Server 3: http://110.164.49.72:8081/geoserver/WMSDOL /iwms?

http://110.164.49.76:8081/geoserver/ WMSDOL /wms ?
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- — (Q *Untitled Project — QGIS - (m] X
ﬂjSlSHnusn-‘sZUSUllUU Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh AusMap HCMGIS MMQGIS Progessing Help
v ‘ z — - ) —~ > . s 0 ==
b Map Service (WMS) NEERRY OFELRIPRRAABLEOR ¥T=-P0-B- 9 F--4-Q0 & @@ &
Web Map Service (W RQV. 2. B %= voB AR S 4% Ao R@LSTET
: ‘Q%C-'-'u $iox 'Y"?X > B & i 0,@ i_.j*;-],,
’ Q Data Source Manager — WMS/WMTS :
(2 Create a New WMS/WMTS Connection X
h Browser -
Layers Layer Order Connection Details E
\" t ( =
# | DOL-Parcel E Name |DOL-Parcel| |
R et S R |http://110.164.45.70:808 Ljgeoserver MIMSDOL wms |
‘5'* Mesh | Authentication
ID “ [Na Configurations ‘ Basic
Delimited Text v 0
1 My Choose or create an authentication configuration
"{'d_ GeoPackage |No Authentication  ~ & |
.-", Spatialite Configurations store encrypted credentials in the QGIS authentication database,
. PostgreSQL
. MSSQL HTTP
. Oracle Referer
Image Encoding
DBZ«'- DB2 ) i WMS/WMTS Options
- @ PNG (' PNG8
m Virtual Layer DPI-Mode | al -
Options (0 coordinate Ignore GetMap/GetTile URI reported in capabilities
Tie size Ignore GetFeatureInfo URI reported in capabilities
WFS / OGC AP - Features
+ R ¢ step size Ignore axis orientation (WMS 1.3/WMTS)
Ignore ted la xtents
_:&- WG Feature limit for GetFé i s
Invert axis orientation
Smoath pixmap transform
Use contextual W
Vector Tile
"»-“«"4;- ArcGIS Map Service Layer ‘ F :]
ArcGIS Feature Service Selectlayer(s) | X Cane) | , L 3
T Tlese [T &dd )
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@ *Untitled Project — QGIS - 0O X
ter Database Web Mesh AusMap HCMGIS MMQGIS Progessing Help Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh AusMap HCMGIS MMQGIS Progessing Help

RIPPRAAHA~—BEEOR *I=-F IPERRY OEA,RI PRPRALARBLIOR & EH#I=9c-F- 8 Lith Q0 & BB & £
RSV, /8B B L qE 555 Vol AQ & E

%

- [9] ¥

@ Browser @®

oQgyY®mo
@ Oracle a
& os2

» @B WMS/WMTS

v BE Vector Tiles

v 31 XVZ Tiles

i 1Bing VirtualEarth

i 1Google Maps

i 1Google Satellite

i1 1Google Satellite Hybrid

2 1Google Terrain Hybrid

ii% 1L02_base_mo_Thailand_GISTDA_2m

2 1LDD Landuse

i 1LDD Orthophoto 2545

i 10penStreetMap Standard

i 0%

i Bing VirtualEarth

“‘

Layers B § T-.:f.;
<« @ .-; ? ) ¢ 3 3 [1
v v :_j_ sss
L1 parcel_dol

v ] 3 MV_SPARCEL
¥ orthoTsgkm_b1 ;
V| ¥ Reprojected =NE
¥ ortholsqgkm_b2 s

“

AENLENRO 4 4850BABNS BNS

5} Zoom to Coordinate 2 4 : )
#l5|a g Enter Latitude, Longtude' FIIRNIE-1 SRS/ . S
) % I (4 X ' A R Ay /. 7SI R
Coordnate | 628903.1,1851177.3 | Scale 1:2652  {| Q Type tolocate (Cul+K) ‘ Coordnate | 629370.1,1851894.3 W scale|1:607 v | (@ Mognifier 100% 3 Rotaton (00° 3| VIRende @useinoosr @ X

W W
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sersj/chingchaih/Downloads/Cirdle 30-20210310T1920442-001/poi_photo.shy €3 | | .|
V| Open output file after running algorithm
Invalid photos table [optional]

| [Skip output]

=

|| Open output file after running algorithm

| per input file from which the geotags could be

read. Any altitude information from the geotags

| will be used to set the point's Z value.

Optionally, a table of unreadable or non-

| geotagged photos can also be created.

|Run as Batch Process...

| R ]

I I Q Type tolocate (Ctri+K)

Q@ *Untitled Project — QGIS = 0 .
Project Edit View |[ayer Settings Plugins Vector Raster Dotabase Web Mesh AusMap HCMGIS MMQGIS Progessing Help
— = e e e o s Do = ;W o | =N —-’_‘ 5 E = » -~ A b @ - .
(2 Import Geotagged Photos X p Q l[d !) Ik @ o~ Q:J B E ‘# z = s Q ) E b £
ol % & @& S % (> W & Wl ﬁ A @ § g ‘ g BB “ . ‘ "E kmz *
4 :
Parameters I log Import geotagged photos . - v Ql V: o e - - @B a te» O @ Gy B-»
:mt e Im Creates a point layer corresponding to the e al | Processing Tookox A
:\Users\chingchaih\Downloads\Cirde 30-20210310T1920442-001\Cirdle 30 €1 | | .. | geotagged locations from JPEG images from a ) : i : i
- = | source folder, Optionally the folder can be L) PoLphoto - Feature Attributes nL—
[ sively | recursively scanned. ;
) Scanrean » 2 C:\Users\chingchah\Downloads (Cirdle 20-20210310T1920442-001\Circle 30\D1_0249.°6 | | .. | |
Photos [optional] | The point layer will contain a single PointZ feature i = '

DJI_0249

IC: \Wsers\chingchaih \Downloads\Cirde 30-202103107 1920442-001'Cirde 30

20.000000000000000
NULL

longitude  100. 18502663055556
latitude  16.748184000000002

tmestamp 2019/09/26 15:20:31.000

o

Coordnate | 626592.5,1851669.0 | Scale | 1:1524

You can add more algorithms to the toolbox,

-]ﬁmmﬁezooss vRotatbn|0° |2| V Render @ user:00031 @ B9

uwu\nqucuumD‘luz—nLnsnmomnIuIaﬁuaoqnamsmnqmawHnssu
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@ *asd —0OGIS — O b4
Project Edit View Layer Settings Pluging Vector Raster Database Web Mesh AusMap HCMGIS MMOGIS  Progcessing  Help

NEBGRERS ISP RNPP Q.  RBHEEORS (@E = P

» @ & B @m F» £

R@Veam@ 1y X -

Browser

Vo Devre

() Layer Properties — poi_phato — Display
Display Name

= |I|'Cﬁu1ame
The feature dsplay name is used in identify results, locator seardhes and the attribute table’s dual view kst.

HTML Map Tip

'—<:o.b1-:'.»
— <TE>
<th>[% "filename™ %]</th>
<ftr>
- <EE>
<th><img src="file:///[% photo ¥]" widch="350" height="250"></th>
<fee>

-c,-‘t.ableﬂ

A1s(3 Display Aldudn3stivndeuld lumsuaav
~ [ =3 —_ -~ (-
Uayamwang Sud:danuru:Ad1ga AU Mouse
hover

[ _ [

| 8] msen |
The HTML map tips are shown when maving mouse over features of the currently selected layver when the Show Map Tips' action is toggled on. If no HTML code is set, the feature display name is used.

stje | | ok | camcel || sy || hHep |

WWuvIUWeUUIAIUaIWIsanvinaluladuooynaNsNAYAAIHNSSY
lasvnisasivmavaula:nny:uHvauIAalundNMAWDOUTINENISWCUUNUIONSSUUDVUSELNA
Us:91UvuUs:u1ed 2563

o8 AR B

'."Iu %/ px - »

=4 W= 4% w%
- S ¥

2 @

a W A 0mu@I

| Processing Toolbox

KML

"B
- O~ @ Oy~ -

=]
e OB
[ Q search..
= () Recently used
- ] Import gectagged photos
T Warp (repreject)
B lasview
. lasinfo
L} Clip raster by extent
G} Cartography
() Database
) Filetools
Q Interpolation
(0] Layertools
() Metwork analysis
G Plots
Q Raster analysis
() Raster creation

B %

*

¥

¥

»

L3

]

L3

»

»

r @ Raster terrain analysis
] G Raster tools

» G Vector analysis
] G Vector creation
b G} Vector general
v G} Vector geometry
» G Vector overlay

b 3@ Vector selection

v &) Vectortable

¥ G Vector tiles

3 - 3 Cost distance analysis

¥ £ DataPlotly

v du GDAL

b Geometric Attributes

b GRASS

b KML tools

» T LAStools

¥ 113 Lat Lon teels

» ¥ Models

3 -3 qgis2web

* §3 QNEATS - Qgis Metwork Analysis Toelbox
» & SAGA

L3 * Shape tools

ou can add more algorithms to the toolbox,

-
= | &8 Magrifier 100%

Coordnate | 626660.3,1851802.5 | W8 scale | 1:1524

|#] Rotation 0.0+
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Q *asd—QGIs - o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh AusMap HCMGIS MMQGIS Progessing Help

IEERRY OSL2LHAPPY . BHLEOR AERERI & /| -F- S » Q@ & PB-m ¥» £t
R@V.Zm @B 1y - @ - Q W@ o v B AR S iR 20mu@8 i
. e o e T ‘;;j;%ﬁ;'j;'-_jur; B~ » @ & » O» @ B> E-»

. Processing Toolbox
N %e0s TN

Raster image marker udaavmwalgoinlasu
fu chuKUvAMMSaENgNW

Q sexrch
~ (1) Recently used
#* Import geotagged photos

b
D
3
r
»

X

() Layer Properties — poi_photo copy — Symbology

‘4

F Warp (reproject)
D lasview
. lasinfo
™ Clip raster by extent
Q@ Canography
@ Database
Q File tools
Q Interpolation
Q@ Layer tools
@ Network analysis
Q Piots
() Raster analysis
Q Raster creation

L B snge symbol

-
s g
4 [Information

{S\ Source ‘ ‘ Simple marker

& symbology ?

€3 Labels

ol 8 |[®
B«

@D Masic Symbol layer type Raster mage marker

@ Raster terrain analysis
@ Raster tools
Q) Vector analysis

Diagrams
@ Vector creation

=1
E Fields

:g Attributes Form

»

»

»

»

»

»

»

»

»

»

»

»

»

» @ Vector general

+ @ Vector geometry

» @ Vector overlay

» @ Vector selection

+ @ Vector table

» Q Vector tiles

» 3 Cost distance analysis
v £ DataPlotly

» & GDAL

» " Geometric Attributes
»
»
»
»
»
»
»
»
»

Joins

- Auxiliary Storage
& i ) g

i |

o

Vidth | 25.000000

| ol

@ Actions

oy Unit | Millmeters

sz Height | 25.000000 E

{

4| (=B

Models

& Rendering Opacty 1 100.0 %

c Temporal Rotation 0.00°

® o

X:10.000000 2 g

:
g
o

Vanables Offset

E‘ Metadata o

= = = v
— ! _— — e y
& Dependencies | ‘ @ —eid - - b You can add more sgorithms to the toolbox,
. Coordnate | 626594.7,1851738.2 R scale|1:762 v | @ Magnfier| 100% |2/ Rotaton 0.0° 3|V Render @useraooonn @ £I
CgeEnc | 401

V| Enable symbol layer (=], Draw effects

§
g
1
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parcel_dol - Feature Attributes E
e e sl -
(355n1s Drag and Drop Designer ua: HTML e B
Widget IWdlBpunusIAUS:LITUNGUsI8uLUaY N
scale 4000
(& Layer Properties — parcel_dol — Attributes Form land_type Taunfidu
Q | Drag and Drop Designer - | E|IﬂnwFommAddF o -
* |avalable Widgets  Form Layout | | Himividget
_ mapsheet o
e e =] Auliayatiau
lot scale ||S|
parcel_cod land_type - Arflnundusionta fizaian
mapsheet prov
o land_ne HimlWidget #11 Fauda
survey sauiiuli w.a. 2559-2562
scale . =
abe land_type @ua - vinind
rov. duna - dlasfimaian

Tauataui - 52400

3279 5042112850

wsiun - 00 , IN@TAIYU - 1:4000

\AuiaY - 115

Lauuid92a - 1646

laf (15-01u-85.21) - 5-3-28.1
siadsediu (U 6a @5.21) - 780.00 v

HTML Widget

H Attributes Form

oK || Cancel |
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Q “Untitled Project — QGIS - 0

Project Edit View |ayer Settings Plugins Vector Raster [Database Web Mesh AusMap HCMGIS MMQGIS Progessing Help

DEERRY V2L HPPR " QZ  BHEEOR BEEBHZI=- ¢ -B- 3 - Q@ & - E> £
RRV.AMB 1/ "B =qAqE e wgy o8 AR S 4R A0ns@L T
@ e Q-3 B E

!i‘zii,px - | » : n * - 0» @ L}{ﬁ» gv»

 Browser @ S A 7.
Vo nevtoe LN &
@ Oracle -l sss - Feature Attributes & -«
& os2

r % N
b WMS/WMTS mapsheet 50423285003 AN
o |° B8 Vector Tiles P - V<, landno 22

v 35 XYZTiles : 3 N
, iZf 1Bing VirtualEarth [t . : - suvey  NULL

iif 1Google Maps i :
WA iif 1Google Satellite ¥ N acale 100

%% 1Google Satellite Hybrid e s V% i, o land_type Taumiau

il 1Google Terrain Hybrid . , : &
i35 1L02_base_mo_Thailand_GISTDA_2m : 7} 3 o ot

5% 1LDD Landuse ' Y J 4
e - . & S et
::: 1LDD Orthophoto 2545 N

= \ . VERIN _
::: 10penStreetMap Standard & /} " , . o

‘

. ?:"9.\(m°lemh Atinowiauiowia vinaulan
an Yauia

saudieud w.a. 2550-2562

awa - vining

duna | Wasisntan
Tauatan - 172011

5279 - 50421112850

weiudi - 03 | sn@s1du - 1:1000
anidu - 22

auwindra - 15032

Wan (14-97u-n5.21) : 0-1-47
s1alsTdiu (v @a as.21) - 1,000.00 um

Loyers LR
< m L3 b ¢ LR s ! ;

™

=3

i__| parcel_dol

v | @ MV _SPARCEL

¥ ortholsgkm_b1 -

v ¥ Reprojected o | =

¥ ortholsgkm_b2 #-

H1RN20 458650688

el
N
w

A

{ Zoom to Coordinate
Enter Latitude, Longitude' RN e
| ' ol > NS 3 \":':\J_
¥ | p : 7o, VTN L L E ORIy - V.
[ Ok Ton i M 310 ] Coordnate | 629378.3,1851877.2 | ¥ scle|1:607 |~ | @@ Magnfier[100% 3| Rotaton (0.0° 3| V/Render @useRiiooosr @ £F e EDIA’
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- SMARTER SURVEY
THROUGH OGIS

838 HUHDY (CHINGCHAI HUMHONG)

chingchaih@gmail.com

MAPEDIA Co., Ltd.
www.mapedia.co.th
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https://qfield.org

QQFIELD Documentation  QGIS Synchronisation Plugin  Contact Us

Leverage the power of open source in the field. | .-;

GET IT ON
P> Google play
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QField

Prepare once deploy everywhere

QField is built on top of the professional QGIS open source project, allowing users to setup maps and forms in
QGIS on their worksation, and deploy those in the field through QField.

Supports a wide variety of data formats

Leveraging QGIS' data providers - OGR, GDAL, PostGIS, and more - OF ield supports a wide variety of vector and
raster formats.

Datasets can be locally stored or accessed remotely.

Synchronize with WiFi, USB cable or mobile network

QField gives the users full control by allowing projects to be synchronized via USB cable as through the Internet
via WiFi, a mobile network connection, etc.

Ref. https://qfieldorg €
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QField 4

* Open source mobile (Android) application

* Package QGIS projects with QFieldSync
* Works fully when offline
* Feature digitizing, geometry and attributes

parcel_cod editing, attribute search, forms customizable

NS4-1363

T @ & ©) through QGIS, GPS support, and camera

e

= =nkel . A M JYY

b 1iRiwl=l® 1 2lsiuloiu]ale integration

LY

£ Y T S T I ‘Iakalaly

o udua” " malda * Create and edit points, lines and polygons

a 9
12#% 4 - « M vy » . aSedu
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N

Q@ qf1-QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help

DEBBRRK QLR APPA BBERS & K& REE%I=(I0 &
v \ s Em% 5% BB - &- &- QGIS (formerly known as Quantum GIS)

- ¥~ Q ‘WO

R e . & The project started in 2002
» Project Home i :?:3 4 \

B | ‘ 2 A Free and Open Source Geographic

» [0
780 “NS&?G
» [ G\ \

OGeo?-Lc::qe -
s m \‘ Information System

5 |s+740 ; . —v , , 3 :- ‘ High quality

BX 4739

§RHDIABEN NS

4

QGIS is available on Windows, macOS,
Linux and Android
Many developers

4 month release cycle

Q Type to locate (Cri+K)

A

‘MAPEDIA-

uwu\nqucuumD‘luz—nLnsnmomnIuIaﬁuaoqnamsmnqmawHnssu

| |
Insvnisasvmavauta:inu:uHvauinalunimAwaaauloNgmMsSWauUIUIONSSUUDVUS:LNA Br a 'n Po wer Sk 'll up

Us:o1Uvuus:uieu 2563




naisuUs:NdUMISISYU

AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

QField data collection workflow
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FieldSync plugin

(2 Plugins | All (581)

‘ All | O QFieldSync

QField Sync

L o]
F ] Installed

QField Sync

Not installed Sync your projects to QField

o

@ Upgradeable
This plugin facilitates packaging QGIS projects for QField.
New
It analyses the current project and suggests (and performs)

irvalid actions needed to make the project working on QField.

WIWWWR 100 rating vote(s), 57169 downloads

r -

Install from ZIP

-t‘ Settings Category Plugins
Tags (field, android, synchronization, offline,
gfieldsync

More info homepage bug tracker code repository
Author OPENGIS.ch
Installed version 3.1.5
Available version 3.1.5
Changelog Release 1.0.0

* Fix synchronisation and add translations
Release 0.9.3

* Allow taking offline copies of spatialite
databases

Release 0.9.2

* Neanmarhe valasd aviainasl mrasant ~fene

Uninstall Plugin | | Reinstall plugin

A | . | Close || Heb
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Install QField and Transfer Package to Mobile Device

Q *gf1 - QGIS - 0 X
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Demonstration
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Demonstration
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Transfer QField Package Back to Computer
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Thank You

CHINGCHAI HUMHONG
0 +66 93036 3366

K mapedia.com@gmail.com

% www.mapedia.co.th

QGIS ‘ @consultmg

web and mobile GIS ‘ ' \ trammg

drone enterprise g%

surveying

mapping

MAPEDIA

not just another Open Source GIS
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® Personnel: 580

® Authority
® Minerals Act B.E. 2560 (2017)
* Industrial Works Act B.E. 2535 (1992)

® Natural brine
® Aggregate plants

®* Smelting or melting plants

® Permits: 1845
® Mine & quarry 954
® Processing plant 226
® Aggregate plant 371

® Smelting plant75

® Natural brine 219

® Mineral royalty: 3,752.9 million THB
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® Visions
® To ensure that mining and primary industries operate at high standards, socially

and environmentally responsible, and able to respond to raw material demand of

industrial sector

®* Missions

®* To promote improvements in operations and technological R&D for the
production of minerals, metals, and their compounds according to industrial

demands

® To improve concessional and control system to ensure legal compliance and

high operational performance
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Stone

® Construction 306 billion t

® Industrial limestone 612 billion t
Energy

® Lignite 12 billion t

Non-metallic minerals :

® Gypsum 400 million t

® Rock salt 18 trillion t .
® Potash 400 billion t
Metallic minerals ' = iEiEiE |

I

WES = e
(11
i

| {
!

® Zinc 5.4 billion t
® Iron 189 million t
*Gold 172t

% ////////// 7z (//////// A A 7 //// // / / / 7 //// /{/{/ LU, / / A LA /r// /{{/ T //// e L T // e /
T e e e BT S F i85 ) #%3 ﬂ”’ S, 554228 2 5245 e L I 48555 3535452 o A,
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® Mining and quarrying 0.6% GDP
® 546 active mines and quarries

® Direct employment: 12,993

® Produced 38 types of minerals

® Total production value: 76.9 billion THB (2.4kusD)

® Industrial rock (approx. 140M t)

® Limestone for cement production (64M t)
* Lignite (15M t)
* Others: stone for aggregate, gypsum, rock salt, silica sand, dolomite, shale,

calcite, and feldspar
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11§

File  Path Setup  Display Options  Calculate
1
0]# From Pos: 676686.503. 1803368.295 To Pos: 676746 941, 1803293 637
25m
1 O o e i e
25 — i e e ot i
S0m—~-—+-—~—- —
-15m—-=
5
10m 20m 30m 40m 50m 60m 70m 80m S6m
Lneof Sght. |  Cutand#il Vokmes. | Hep | ok ||

Path Profile Det Xy |

Start Poskion: 676665503, 1803368 295
Start Height: ‘85537 m

. End Poshorc 676746 941, 1803293 637
End Heght 2009 m
Path Length: 96.056 m
Staght-Line Distance; 6,055 m
20 Dickanoe on Surface: 14699 m
Vertical Dffesence [Start to Firesh): 1056 m
Total Cimbing: 105.6 m over 145.99 m on sutace
Total Descendng 0.0 m over 0 m on suiface
Munimum Elevation on Pathc 85537 m
Maximum Elevation on Path: 20.08m

|| Azimuthc 1415 28724 .2
Slope/Tit 47.72¢

| MaxPath Slope: £9.285 [3.953 m along path]

| Dotel

fs
L

Copy to Cipboard |

L 1 1 ]
1 | [ 1 I 1 il 1 1 I L)
0m 150 m 250m 350m 450m ‘
Left click to start adding points. --> Height = 29.934 meters (DEM.tif) 1:4479 |UTM (WGSS4 ) - ( 676458.974, 1803965.560, 30.002 m ) 185 18" 36.8069" N, 100s 30' 05.0630" F
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93 m
90 m
8 m
80m
Cut Volume: 2040272 cubic meters
75m —1 Cut 2D Surface Area: 01171 sq km
Cut 3D Surface Area: 01265 <q km
Fill Volume: 53679713 cubic meters
Fill 2D Surface Area: 0.004897 sq km
Fill 3D Surface Area: 0.00523 sq km
70m — The measurements have also been copied to the clipboard for your convenience.
o |
65m j
60 m
55m
52m
1 L 1 L 1 1 1 1 |
I I 1 1 I 1 I 1 1
Om 100 m 200 m 300m 400 m
Total Lan: 1660 km, Total Brg: Dg 00" 0.0°. Encloced Area: 01832 ¢q km --> Huight = 0195 metere (volume_pils_couth_Atif) 1:4151 [UTM ( WGSS4 ) - ( 676646.972, 1802028.007, 9195 m ) 165 12' 03.0042" N, 1005 20" 12 0185" €
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T1U8ZLBYANTIIAYINIDNE — GSD 7.5 cm

Ground Sample Distance
is affected by height. Lower height
equals lower ground sample distance.
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Double click left mouse button /
Draw segments SHIFT+left mouse button /
Alt+hold left mouse button and draw free-handly

Draw polygon segments, set last segment near to first or drag

Close polygonal objects last segment onto first segment to close polygon

Select segment Left mouse-click on segment

(Win, Linux) CTRL+right mouse click on a figure /

Select multiple segments (macOS) cmd-+right mouse click on a figure

Select all segments ?rlr\lhar::: c's-g;‘::xr)ngIRHA /
Move selected segment(-s) Hover figure basement, hold left mouse button and drag

Move map left, right, up, down | Hold left mouse button and drag / left, right, up, down keys

Zoom in Mouse wheel / minus key / zoom in gesture
Zoom out Mouse wheel / plus key / zoom out gesture
Rotate screen camera left, Hold right mouse button and move mouse /
right, up and down hold Shift + left, right, up, down keys.
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- e oees el el -l

o llUDlTIOUij]UCII'ICII'IE!CIUE)O[[NUFI'ISUU:
e Nudounu (overlap) 75% / 75%
» Frontal overlap 75%
» Side-overlap 75%

o LduNMvMsUUyvlasuAaIgSULUUUDVLASDVAARTYY Qg
[UA2siIN1SOUTU

e naovdvain = Mmwlundsdav (only Nadir)

15

wWuvIUWeUUNAIUawNsanmvotnalulaguovynainsnmAaaiHNssy

| |
Insvnisasvmavauta:inu:uHvauinalunimAwaaauloNgmMsSWauUIUIONSSUUDVUS:LNA Br a'n Po wer Sk 'll up

Us:o1Uvuus:uieu 2563



waaisuUs:AduUMISISgU

AnU: DRONE d1579 LWoviufaasiv odoH1SUNSWE uastkiioous

ASTUMWAIgMY2INIAQIULASDVTU -

Flight path
Flight Line 3 & ® B © & > of airplane

Flight Line 2 9 & @ - - -

® Exposure station

Strip 2

20-30% {
sidelap

Stp1 Flying direction 15
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Settings
‘ s Angle of the camera
) « ¢ ' w
% Front overiap ® el ‘ 2
L1 80%

Side overlap
s - |

Drone speed
Fast Slow ’rnl B

+
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Pix4Dcapture: Free drone flight planning mobile ap
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https://www_aerotas.com/planning-ground-control-points
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No GCPs in Photos
https://www _aerotas.com/planning-ground-control-points
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AuduUAUvIUADasv (1) ece’
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e UDa NnvsaisivdiaisSrdunaztFomidonaiwevlinaav luugu:
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Topographic survey

Visual records of excavation
Stockpile measurement

Cut and fill calculation
Accurate haul cost estimate

Civil engineering work
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The key elements of smart construction monitoring system using drones and UAVs
(Anwar et al,, 2018) 58
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Road construction with bridge renovation
e Challenges of mapping a bridge on a steep terrain

29

hitps://assets.ctfassets_net/go54bjdzbrqi/2x3WZi2ncCimD1FKDEOmMBE/a732e9dc543bb0fe8c79b9f698eacd5e/BLOG drone-mapping-for-every-
tvpe-of-construction-project. pdf
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Road construction with bridge renovation

TRADITIONAL METHODS SUCH AS PIX4DCAPTURE APP +
GPS ROVER OR TOTAL STATION PIX4D MAPPING SOFTWARE
-
/
Only the surface of the bridge can be The bridge foundations, pillars surface
mapped and measured and surrounding terrain
RESULTS Point cloud density is very low can be mapped and measured.
with no colour High point cloud density with full colour
DATA 1 day on site per bridge, nvolving wa'kng | 30 minutes on site per bridge, using drones
AcquisiTion | nthetraffic: dangerous and long process. to easily fly over. safe and quick
Steep terrain is impossible to walk and map
DATA :
PROCESSING Not required 1 day per bndge
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https://assets.ctfassets._net/gqo54bjdzbrqi/2x3WZi2ncCimD1FKDEOmMBE/a732e9dc543bb0fe8c79b91698eac45e/BLOG drone-mapping-for-every-
tvpe-of-construction-project pdf
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000
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Dam construction

o Before construction - Using drones was the most
efficient and cost-effective way to get an aerial

overview and create 3D models of the terrain.

~ 8 km?
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lon1auovnisit UAV Photogrammetry {un1s | ece-
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(Construction Progress Monitoring)
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Capture the current
stage of construction

Generation of point clouds

actual comparison

i /
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lomauvovmisis UAV Photogrammetry {umis | sse.
wWuinasavijartasulunisGamuviunaasio Seen

o000

D1A1S: DV 2 oo

Point cloud ﬂaammsﬁgnmwaau (Tuttas et al. , 2014)

34

mmsﬁgnmfaQaauuazmsé'lsqﬂwmw (Tuttas et al. , 2014)
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lomauvovnisls UAV Photogrammetry lunis EEE-
WuiaSovijaiasulumsdamuviusniaasiv eoce
21A1S: A28V 2 oo

Greund Truth

BA ot
- . built
—a—’“*—-N—"":"-A-...'..-;-J;..,'-.'_. o ’T—' T _“"“'T' D7 N— '::'.'._,;_l e |
. =10 12 14 16 43 8 10 A2 -14 35

v(m|
x[m]

Naanan1sAAMINAUA%EUN (Tuttas et al. , 2014)
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Tomauovnisld UAV Photogrammetry lunis | ese:

wWuinsSaviiaiasuiumsdamuviunaasvauu | °:°

Among other types of outputs, drone data enables detailed point

clouds that allow for volume assessment and tracking of road

construction.

WingtraOne

=i=

hrs S
25ipof peaggt B OSHRT g s

Cost of a single 5 km (3 mi) road construction survey

Multirotor Helicopter Terrestrial laser scanner

w o =)

Outsourced 36

hitps://wingtra.com/case studies/road-surveys-with-viol-drone-data/
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Drone & Al 3T

Drone Imagery using Deep 1
learning

e < W

Upload Images Test & Integrate

/
|

Label Images Train Model

End-to-end flow of the Nanonets AP|
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4.1 WUUNQ3@dUHavwaJUINNU:
(Post Test)
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#o - uwana

dannuds:=nounis
E mail InsAwn

- uuunaaaufduwWIuINnu: (Pretest)

MBWdY 1) wuunaaouil 7 KOs sou 28 U (28 AzuuU)
2) suidanFapuRgndavigaWevdolded HEIEgvaIAUMUAIEY

1. ovidgvadrduinalia GNSS AlRAIAIUAaIaLAdDUYDYAILKUVOINUINAgaTUdDsRAga (T4

HulgLav)
.......... Real-time Kinematic e S1NGLe frequency GNSS ceeeneee DGPS
.......... Static GNSS weeeeer. POSt-Processed Kinematic

2. anmwnaisidviuluwunlade liddviauro A1sldviu Base Au Rover lusuuuu RTK (LT3
Network RTK HSD CORS 328) a:awwisaldviuladiiosaiiiilys

[] 100 -200 was [] e-s8dlawas
] 10 - 20 Alawas [] so0-70dlawas

3. A1 PDOP trinlKS Av:RAWAaAaalAdaulipeAga
]2 ] 3
[]e ] o

4. UoladaluiiligndaviAgonunisus:udananiwade Drone

[] Drone RTK awnsawauconu Network RTK K2 CORS tWasuruAla

[] snaIwAldon Drone RTK G3usuniwiAdAIWAQUUU Float UInA31AIWAQUUU Fixed
1ioUs:udananmwudrv:IanwuwuARLLbugIn

[] misOudoe Drone RTK Adsri1 GCP agolipe 1- 2 90

[] msid Drone PPK tEADWgNcavun0unIwgon3t Drone RTK ucitdgdaids:udawauinnii

5. JonpHuiemKruanistulasuluds:inAlng FwrimsoulasidanugotAuiiuas
[] 60 was [] 90was
[] 120 was [] 150 was
6. luNSIVUWUNSTUIRIKUN:AUWUAZ1SIDMWADVBUNU (Overlap) AudgoliputriilHs

[] Frontal 50 ua: Side 50 [] Frontal 60 ua: Side 70
[] Frontal 75 ua: Side 60 [] Frontal 90 ua: Side 80
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7. GNSS System AlHUN:auAdsLEdNHIHU

[] GPs +SBAS [[] GPS +GLonass + QZSS
[] GPS +Beidou + Galileo [[] GPS +Glonass + Beidou + Galileo + QZSS + SBAS

8. asaunls1GavnisAldsunaluniaauiu 13u lagldaiwisaldoucionulAsSauig 4G LS1ADS

Ldantdwuslnesula
[] PANTAI PRBL2MOB [] PANTAIPRBL2BASE
[] PANTAIPRML2 ] annndo

9. Uolalulyus:=tnnuavarmAgulSAuduKSolasu
|:| Fixed wing |:| Multirotor
[] vtoL [ Twiddogn
10. ﬁanILilu'quUs:aoﬁuaomstﬁmuqon:uquman7u6uehHsTUmseﬁsaodaamwriwmn
oxmAgulSAudU
[] wiomsadwdvchuruvuulan  [] tWaasivasuanugndavnivduKLv
] donua:ugn [] Wwiddogn
1. dataluldsowudsdirsunisus:uiananiwaiksuviudisdodrgmwaigoinaimAgulSAudu
] weboDM [] pixaD
|:| CloudCompare |:| Agisoft Metashape
12. dalauwaawanldoinnisdisoodumwane
[] Point cloud [] wuushaovs:du (DEM)
[] orthophoto L] ganndo
13. ﬁaloﬁaatunﬁuc‘huaonauw:)mas?us:uUUﬁLTﬁms Windows dKSuldviu WebODM
[] Memory a&iotine 4GB Julu [] Hard Disk agihotioe) 20GB Julu
[] sovsu CPU 32-bit ua: 64-bit [] anAnndo nua:u
14. Uoladulusunsuus:uiananIwiLuuLlBowiise
[1 oom [] pix4D
L] MicMAC ] weboDM
15. Uoya Digital Elevation Model {u WebODM gAuvua:lstin

[] 1uuu Ao DEM [] 2uuu Ap DSM ua: DTM
[] 3 uuu Ao DSM, DTM, Hillshade [] 4uuu Ao DSM, DTM, Hillshade, Texture
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16. endipomMsasvlwa GCP Text file a:rhluluya:ls

] Ground Control Point Interface [] pashboard
[] Processing Nodes [] Diagnostic

17. MdavmsiZenusmsdoyasuulavhdusins:uuAUKISULUavAAU D:davldmsusmsus:Lan
lafivo:awnsatdniivdoyaniulusunsu QGIS

|:| Web Feature Service (WFS) |:| Web Map Service (WMS)
|:| Web Coverage Service (WCS) |:| Web Processing Service (WPS)

18. A1davnisuaavsuniwyugviaigvinlasu ud:daviiaduidaulgviudayasvudaviau

o:davldindoviiala
[] AddImage [] Actions
[] Fields [] Labels

19. wpUwalAdulkuRawsaldounulusunsy QGIS LWo Sync ﬁuﬁaqar‘ieﬁs:omnmnauwld

|:| Pix4Dcapture |:| MyGPS
[ ] QField [] broneBlocks

20. ndpvomisv:angloudayausuwalnduaisdoloyaaviulusunsy QGIS dovldUandua:ls

|:| ImportPhoto |:| ExcelSync
|:| QRealTime |:| QField Sync

21. kidavusaus:tan uda:Uus:1nndavsigviudoyanmissvuianius:inadirgarmAgulsaudul
a:finso
[] 1Us:nn dvsigviudayala: 1so
[] 2 Us:1an Us:tani 1shgviudoyalia:asy Us:ani 2 steviudayala: 2 ASY
[] 3 Us:tan Usztani 1ua: 2 stgviudayalazAsy Us:Lnni 3 steviudayada: 2 ASo
[] 3 Us:tan Usztani 1shgviudoyatia: 1ASY Us:LANA 2 ua: 3 stgviudoyada: 2 ASY

22. doladalUiilnadannuaudavavmwildonamaAgulsaudultisenaa
[] A wgvdu [] mwazdganasvaigmw
[] A2 W1So0u [] aawWasenw
23. HindgmwianAdmsindauimsdavAinasvagvlsinanuanuaudauavMwiineiga

[] wWud1 Aperture [] wWurn Speed Shutter
] wusiso ] wWud1 White Balance

unuvUWaULIAIWaWISaMuInAlulaguaoyAaINSMAROEIHNSSY — —
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28.
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20AdavrinssviaAIwWAadLKULIUNDTUS:INADZY La:$u3aAIwAalunadawshldoInns
Us:udanauavniwaig tWano:asivasuA1ndugndovldudinkUivuavnadawsildoinnis
Us:udawa Aadala

|:| Ground Control Point |:| Check Point

|:| Fiducial Mark |:| Principal Point
UalalulgirawadHsSumsoouwunmsaissvdeanmagulSaudu

[] lawadwsAdAuwLbughgo ] vunawuAsu:auaumsadisoodieanAgiuldaudu

[] Uszrgawaa:Amtdonetumsdisoo [ lddogn

s:duAduguluvpvaMAgulSAudulnacindvla

] A>wa:3saaWudu (GSD) [] Awgnciovuoowadws
[] Shuounmwene L] ganndo

SusurandUAUMWENgREVDEAYaCDUSDNMSUS:UDaNaNIWENE

[] 420 []52a

[] 62a [] Wigdogn

dalalulgus:losltuovmisus:gndlgnisahsdoadgormAgiulSaudunuviunaasio

[ misAudrurUsaudaquazusvoiuia:ld lumsaoasio
[] ms&soowomsoonuuuvmunoasio

[] msdamuaaumdsiiiuviunioasiv

[] msFudaudsunsuviududa-au

uwuo‘lchuu‘mJ'lua1u1snmmnnIuIaz‘Juaaqna‘msmnqnamnssu
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4.2 wvuJus:tidukavmswaulnnu:
(Post Embedded Skill)
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- dHSuisou

doyandlu
#o - uwana
anuds:=nouns

wigulisuaduua:inu:ilasurdoidnsouwaunng: Au Wuguadway
( ) TaweuunAnutkuRWUIGULa:DuUs:Tosd L1Nn3IAWSLAL
( ) Tlasumswouunnu:

auWowalddaHangaswaunnu:
( ) WowalownAaa
() wowdldun
( ) wowdlduunaw
() wowbdloldy

- S HSUDUDVAINIS HSDHDHUNVIU

Us:zijugiSou lasiRa:uuu A2 WKUIgs:GUNUU Goll

0 = Beginner ldAw$ lidnnu:

1= Learner ganutntalunqufjtdovdu

2 = Practitioner  GANWLTIDlUNAUfDe0L&UR gA>wsdudauaianiine awuisaaou
AnukEounlulourAldudaula

3 = Experienced A2WIGTalunquiua:ufUdaagoéui awnsads:gndldaonudiiaunly
Uryrhdudouliunaivla

4=Embedded 1AaRnu:aQ awisadaulovanudiumsualulayrAdudauunld ua:
awsafKuQUWUIWDUSUUSVILa:WauuUs:EnsnwnsiviuluavAnsld
ua:thlugnisdasaatwaavijoriosy

5 = Broaden iaAnu:agvaavUNlUS:AURLBEIBITY Lazansadienaannu:RuARBUlG

asan (V) lugovs:dua:uuu

s=QuA:=LuU
O0|1/2|3]4|5

Waawsnnu:

1. Msidaunsad Drone RTK
2. msidaunsad GNSS RTK
3. MSDVUWU La:NsapnLuuNIsiu

4. mslBAgoviindLAs1K Ussudawaniw
5. Ainu=MsidlaSovbioNAgITDVAUVIUASIDADASIV DFVKISUNSWE La:
LKJ2vus

uWuUWaUWIANIWaWsaninAlulagusvynaiNsMAOaHASSY
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ms3iasrRnani1sWwaunnav:dxansiwisans (Radar Chart)

nstdgunsad Drone RTK

nstdindoviindisootwaviu
fiods1v odoKISUNSWE uaztKidoous ,
,. _ . msldgunsni GNSS RTK

ANSIMVUKU LLazDINLUUAISTU
AstElAoviinlLlAsIK Ustudawaniw

LWUVIUWCUU mma1msnn'mlnnIuIaz‘Juaounamsmnqnamnssu
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4.3 10aguuunQaauUHaowaJuUINnNu:
(Post Test Answer)

A\ alia

—ry
@r

—
\

=
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#o - uwana

dannuds:=nounis
E mail InsAwn

- uuunaaaufduwWIuINnu: (Pretest)

MBWdY 1) wuunaaouil 7 KOs sou 28 U (28 AzuuU)
2) suidanFapuRgndavigaWevdolded HEIEgvaIAUMUAIEY

1. svidgvdrduinala GNSS AlRAIAIILAaTIaIAEDUYDVGILKUYDINUINAgalUTpeAaa (T4

HulgLav)
..’ .. Real-time Kinematic ... 1..Single frequency GNSS .. 2...DGPS
..... 5... Static GNSS ../r... Post-Processed Kinematic

2. anawnisidviuluwuilav Id&vAau1v n1sldviu Base AU Rover lusUuuu RTK (1613
Network RTK HS2 CORS ¥28) d:awisalgviuladiiosaiininlys

[] 100 -200 was [ e-sdlawas
[] 10 -20 Alawas [] 50-70alawas
3. A1 PDOP Iilks Ad:tRAWAOAa1aLAdaulipuRga
> ] 3
[]e ] 9
4. FoladalUlligndaviigonumsus:udawanIwddg Drone

[] Drone RTK anwnsaiauconu Network RTK K2 CORS tWasuruAla

[] snnwAldon Drone RTK GhusuniwiiiAIWAQUUU Float uinn31AIWAQUUU Fixed
tous:uramaniwuddrd:ldnwunuARuLug 1N

[] misOudoe Drone RTK AdsH1 GCP agolipe 1-2 90

[] msid Drone PPK tEADWgNcavunvunIwgon3t Drone RTK ucitdgidaids:udawauinnii

5. danpHurgmHuanistulasuluds:inalng Munnstulastdanugvtiualuas

[] e0was [0 90was
] 120 was [] 150was

6. WUMSIWUWUNSTUTRIHU:AUWUARGISIDMWADVSURAU (Overlap) Audgvtipatnilks

[] Frontal 50 ua: Side 50 [] Frontal 60 ua: Side 70
[] Frontal 75 ua: Side 60 [] Frontal 90 ua: Side 80

uwuo1chuu‘mJ'luawmsnmolnnIuIae‘Juaaqna‘msmnqnamnssu
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7. GNSS System AlKUN:auAdsLEdNAIIKU

[] GPs +SBAS [[] GPS+GLonass + QZSS
[] GPs +Beidou + Galileo [} GPs +Glonass + Beidou + Galileo + QZSS + SBAS

8. asaunts1ciavnisAmUsuuAlumaauu 15u lagliawisaldoucanulASouig 4G Ls1AdsLdonis

wuslneasula
[] PANTAI PRBL2MOB [] PANTAIPRBL2BASE
[] PANTAIPRML2 [] ganndo

9. olalilgus:ztnnuavoimAgnulsauduxsSalasu
|:| Fixed wing |:| Multirotor
[] vtoL [ Wwigdogn
10. dalalulgiagus:avAuavnisiduiuganduaunIAWUAUEIHSUNISE1SIDAIUNIWAIEDIN
p1MAgUlSAUIU
[] wiomsawdvchuruvuulan  [] tWaasivaouanugndavnivcukLv
[] annv 2da [] wddagn
11. dalalulgvawudsaHsSunisus:udanamwaiHsSuviudisovadgmweangdnINALIUISAUTU

] webobM ] PixaD
] CloudCompare [] Agisoft Metashape

12. datatduwaawanldoinnisaisdodragmwane

] Point cloud [] wuushaovs:=au (DEM)
[ orthophoto O gnnnda

13. doladdandudiuavaduwalaaslus:uuUuguams Windows d1HSUIGVIU WebODM
] Memory aeihotiae 4GB Gulu [] Hard Disk aginvtine 20GB Fulu

[] Widagn [] ganv23ds

14. UaladulUsunsuus:udananIwiLuuLBowIased

L] obm 1 pix4p

L1 MmicMAC ] webobMm

15. Joya Digital Elevation Model Tu WebODM GAuuua:Istno

[] 1uuu Ao DEM [] 2uuu Ao DSM ua: DTM
[] 3 uuu Ao DSM, DTM, Hillshade [] 4uuu Ap DSM, DTM, Hillshade, Texture
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16. dpvMisasvlwa GCP Text file d:rhluluya:ls

[] Ground Control Point Interface [] pashboard
[] Processing Nodes [] Diagnostic

17. fhdovnmisisgnusnistayasyulavnaudins:uuAurisUtlavnau s:aavldnisusnisus:=tan
lafivo:awnsaldniivdoyaniulusunsy QGIS

[] web Feature Service (WFS) [J web Map Service (WMS)
|:| Web Coverage Service (WCS) |:| Web Processing Service (WPS)

]
—

18. idiovnisuaavsuniwyugonalrgoinlasu gud:aovidnuidoulovnudayasyulavnau

o:davldindaviiala
[] AddImage [] Actions
[] Fields [] Labels
19. upUwalASUTKUREWsaLGouAUIUSUASLY QGIS LWa Sync ﬁuﬁaqaﬁé1s:oo1nn1nau1ulﬁ
|:| Pix4Dcapture |:| MyGPS
|:| QField |:| DroneBlocks
20. Mdpvmso:meloudayausuwaladudrisoodoyaaviulusunsy QGIS dovlduanasua:ls
|:| ImportPhoto |:| ExcelSync
|:| QRealTime |:| QField Sync
21. Kdpou