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Abstract

The objective of this study is to developed an organic rice field monitoring and
evaluate ecological services using close range remote sensing technique. A small
Unmanned Aerial System (sUAS) was applied to creating a very high resolution for
orthomosaic map of rice fields linking to rice growth stage. The study was captured
aerial data from a multi-spectral camera (Multispectral Camera: Visible, Red Edge, Near
Infrared) and less than 10 centimeters of spatial resolution, which applied the geo-
informatics technology. Growing stage of rice paddy field is included: seedling,
sprouting and harvesting stages. The sample area is determined to 6 plots. The first
plot has 0.34 km? (215 rai) of rice fields and 2", 3¢, 4™ 5™ 6™ are 0.06 km? (37 rai),
0.02 km? (11 rai), 0.01 km? (9 rai), 0.04 km? (27 rai), 0.05 km? (32 rai) of rice fields
respectively. The study found, the comparison between of the chemical rice and the
organic rice field is not different. In contract the ecosystem service is differed. sUAS

has powerful for robustness observation and management for precision agriculture.

Keyword: Organic Agriculture, Ecosystem Services, Geoinformatics, small Unmanned

Aerial System
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Technology Objective of development State of
Technology
Human-Machine Terminal suitable for all PA Standalone terminals
Interface applications for every single
instruments application
Ownership of Facilitate the exchange of information | Data should be the
data between farmers, and contractors or | property of the

suppliers and between the government | machine owner, but
and farmers machine
manufacturers use
themfor internal

evaluation
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Machine

Guidance

Avoid overlapping following same tracks
automatically for every field operation,

driver relief, reduce chemicals and fuel

Driver assistance,
steering support,

automatic driving

Farming

Controlled Traffic

Using the same tracks to minimize soil

compaction.

Driver assistance,
steering support,

automatic driving

machinery

movement

Recording of farm

Machine surveillance, operators safety,

optimization of processes

Data needed to
measure and store
machinery

operations

Sampling location

Offline determination of soil quality,
status of ground swell ( pH- value,
phosphor, potash, magnesium) , soil

composition

Detailed information
about the soil
fertility and
transmitted diseases
for optimal
management and to

fulfil legislation

Biomass

monitoring

Mapping the state of plant growth and

amount of nitrogen needed

Location-specific
continuous or
discrete crop
phenology
observations, optical
sensors forcanopy
status and nitrogen

content
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Sensor and Automated data fusion of different | Sensors for

sensor sensor information for real- time | measurement of
fusion decisions based on multi-layer datasets | several
development parameters that are

later integrated into

products.
Machine Vision Guaranteeing the safety and security of | Monitoring and
Systems food.  Combining this data with | classifying/grading

producers' operation records ( for | fruit or vegetables
example, when, where, and what kind

of chemicals were sprayed, what kind of

fertilizers were conducted)

Harvest Localized harvesting information about | Harvesting
monitoring crops and machine status to improve | information (instant
yield wet and dry

readings, crop
density, cutting

andharvesting and

o aw

Iesunuatuauuinideannsudssnuneld (Quganuuanizuia) Ysedtauuseana w.e. 2561



o a A _a X4 a a_a a .
nsasruuglarsaumdiiefanuiiuiiurdinnensdunid anelfuurfniiaausnis Taeuszgnddeyamaiienuasjueudenideruauindn

The Development of Geoinformation for Monitoring of Organic Rice Poddy Fields based on Ecosystem Services Using Earth Satellite

Observation and small Unmanned Aerial System

information about

yield)

Individual
livestock tracking

in a small scale

Information about animal health status
and grazing behavior, virtual fencing,

understanding grazing pressure

Monitoring systems
for the animals
through GNSS
receivers, storing
position data at

regular intervals

Tracking livestock

Complying with legal regulations of

Record the

submission of
area aid

applications

transporting animal welfare movement of
vehicles
Electronic Compliance of legal regulations GNSS receivers allow

the measurement of
an area, the
perimeter of a parcel

or changed portions

of a boundary
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PRECISION AGRICULTURE: AN OPPORTUNITY FOR EU FARMERS - POTENTIAL
SUPPORT WITH THE CAP 2014-2020
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ltem sUAS EO Satellite
Spatial resolution Not Cloudy (2 - 10 cm) Cloudy (sub-meter : 50 cm)
Temporal resolution | On demand Capturing 10.00 - 11.00 h

Pleiades (Daily)
Geoeye 2 (Daily)
Worldwild (Daily)
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[tem sUAS EO Satellite

Spectral Resolution Now Available : Full sensors
Multispectral, Hyperspectral,

Thermal.

Coverage Low : Hot spot area (1-10 (> 50 Km2)
Km2)

walulad sUAS Tuiligtuiuannsousdnumsdrdemesuléidu 3 wou Téun
wuuvanelusin (Multirotor) kuuUnm3s (Fixed wing) waguuunauszInvasluinuazln
#39 (Hybrid) anaidnuariunndreiulunaudasinguszasdlunisldan awnsoasy
Ussifiuagege el nmdl 1-3
YUBUABINIABIULUY Multirotor Wangdm§unsyiunuiivuinidnuagnisainnsyiiy
wgiadouiildesnadase aunsavgaisnanseinia wastuadluiiud Sl annsowun
dninndocldnaneuiliandenn fuudiifederoduudomanunneiiduogiann e
navhmsduegiuszana 15 - 25 uiil/Adieadu (industrial grade)

JuBURBINIABIULUY Fixedwing Wwinzdmiumehusuiivuialvgviiy lsanefunis
aanseiau L asnniedeudlddialiamsangainarsenmeuasldiuiit uasiuasd
1ANTUL Multirotor Uszanas 50 wh Talanansawunioinndesldvarsaiandons fus
ffoffeAuUFomdsnunuamediosnn wisnaihnistuogfivszaa 45 uniituly/
o9 (Industrial grade)

M UBUABINIABIULUUNEN Hybrid 97uTn9117n52%313 Fixed wing & Multirotor 1y

walulaglngd wazdseglurdrinameluamAdodudulvg wassenisiuseswmnsgiuain
(Federal Aviation Administration - FAA) dwsunisdwigegialumenis
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L 4

AERIALTRONICS

O\
senseFly

Ml 1-3 SnwazaiusuieINIAEILIEIALEN §1e : Multirotor, nand : Fixed wing, 931
: Hybrid

LavusnantundosTiaunsoRnlaiu sUAS Thun ndeamanedisriu (Multispectral)
ndesdhenmanuieu Jsflmnuddglunisaisiviienssaifionsitedonudnvauzves
folugrsmsaSyivialuusazszes USunanhnaensumanisainandng faogandeii
Smineludanduduaziiunisvaasuierfunisinensuiugiuds teun Parrot Sequoia
waz Workwell Thermal Infrared wanssanIndi 1-¢ uae 1-5

sef|
S e n Se y 8 - 550
aParrot company g - 660
— 8] =75
Red -4 I - 790
Near-infrared
Red-edge N\
RGB \\
350 550 750 950 1150
Wavelength [nm]

infrared

Blue: Wet soil
Red: Dry soil

¢ Temperature range 25°C to +150°C
®  Accuracy * 2°C

¢ Spectral range 7.5 - 13.5 dm

® Temperature sensitivity 0.05 °C

A1 \WoRKSWELL

AN 1-5 NABIANENINANNSBY (Thermal Infrared) dMSURA SUAS wagsioe19nIn
ANMUTUVDIFY
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1.3 dngUszaeAnsidy
A o a & A 1% a e a ..
ieNRINsTUUAAAINIUTUTIINYRTBUNISuUUTIgasdenas (Precision
Farming) tieUssidiun1s3ns1eviilnAuinig IneuszendvueundnsianiaeInavuagEn

lnefingUszasrsolull

1.3.1 %’ma%ﬁumuﬁaaiﬁﬁiwazL%amqwaqﬁuﬁm%ﬁﬂuwiammq@Jma lng
Uszgndnmaianiseinimainnaesdafailinasea (Multispectral Camera: Visible, Red
Edge, Near Infrared) mﬂvjusuﬁmmﬁmummmﬁﬂ (sUAS)

1.3.2 dnousunsuszgnivusudeniae uvuIain (sUAS) iilefAnnanis

a e P
LWasULUAINUNYBIUIVID

1.4 YAULVANI5IY

1.4.1 YBULIAAIULIBWN

(%
Y

IUIFYAEAWRUNNS LN UAUNNTNIUNT 1 BUNT ez U1 L ga15.Adl
younunsnsfisaunguiudunianiagusy nquduaduaudiugdnyusy Tundtududu
FULT FIUATUDILET DLNDUINNE JINIAUATUIEN

1.4.2 YaULIANUNANEI

v v
v A &

voualueideadad iWunswamszsuuamuiiufiundinus
Suniduazundnlvansiedl wwuneazidengs lasimunnisaiaunuiseazidonlimni
10 wufns desegndmelulad gfiasaumeaaans uagivermanidoyadeiiu (Data
Sciences Mapping) Usznaulusig ﬁ"]’ma%’wLquﬁaaIﬁﬁiwsJazLﬁwqwaqﬁuﬁm%’vﬂumas
43999N718 (Growing stage) laln svezAuNaT SruzuANNasEuEn1TAnYanen SYHERTTos
uayszavidndnanun dafunmsdsaniseinaiagen sinse wagdsendnailddnonda
wsseuay dvluuiastisngnisasUssduiudliun unuissuumad unuifoiy wd
Ay way avhusuiiranisainandnuesund teeldiuusiaesadnmant doyadiine

a o
izaﬂﬂaiwamaamqqmﬂ SUAS LagnN13d1333n1Ad 1
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1.5 4u9ANNANYRILATINTITY
nsUszenduinnssulaeueuddisaaniseiniavuindn deyanuiieuuazgl
arsauma i liiiudseaniamlunsuimsdanisundndsiunluyn q ddlauinniins

d133laedsaafuidesandenulundnuazilunisduasunisuyidugsianuiinea-n

ANTAULNEA

1.6 Ustlewiiimadnazldiu

1.6.1 lfin3esflodmansemaiiviualiolagimnyeay (ssuuruoudonnie
gruvLnan) Tunisdisiaudn

1.6.2 fudunuvlunisfaniunazuiuisdanisi uil inuaslusedu
gaamngsy (Wufivurnlvy) egrefiuszansamlngUsegniuinnssuuazinalulad o
GREGIINITG

1.6.3 iusuuuulunisuimsdansiiuiiinuesiaedanuuduglussdugs
wariunisifussvuiasugianuuduind sulasimaluladansauimanianisinuns

(Agricultural Information Economy)
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unil 2
a A ad o A aw
LAIBIUBLLASITNATIATILUUNIIIVY

(Material & Methodology)

2.1 gunsainldlunisinen

VUBUADINIALIUVLIALEN (SUAS)
nasdy Multispectral
NapIdUNTILIA
\nSounfiiadaanmiiion
AOUNILADS

BONAWITUUG

M19199 2-1 gunsalnAauy

14

JUUsenau AuauURLazdayausznay

DJI Phantom 4
5 - Na93 RGB camera
i - faudliavue 9 Fulaud

=} S UL IUIN 1/2.3 17

GPS Garmin 514 GPSMAP® 62sc
- 2,000 Waypoint
- Tracklog 10,000 3m

- Camera

NADIDUNIILIA
Pixel Size = 17 Ktm (Tau 2 640, 336);
25 1m (Tau 2 324)
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JUUsznau anantALazdayausznau

ndo9 (Multispectral)
seL?e?ly SEPARATE BANDS
- Green (550 BP 40)
- Red (660 BP 40)
v ~Red Edge (735 BP 10)
- Near infrared (790 BP 40)

Red

Near-infrared

2.2 A NIUNTIY
o a av ' ] & VY ) Y a P
nsadunsivouuseentailu 2 Tuseulng laun 1. dnadsununioslsd

Twazdengavesiuiudnluusardisgana 2. msdneusun1suszgndvueusieniAey

(%
a

< A a = & A v = o = o
PUIALEN (SUAS) lNaRARINNTSIURSULURINUNVDIUIUTI FIUS18ALLDEARNU

2.2.1 dnarunuieslsdneaziBonguosiiuiiuinluudasdngnia Tne
Uszgndnmaianiserniaainndedafialnnsa (Multispectral Camera : Visisble, Red
Edge, Near Infrared) 91n7jugufian1Ae1LuuIa@n (sUAS) uazdnvhunufiniansoinandn
(Yield estimation) 184913 lngUszenduuuinasamendinaans doyanisdrsiasseslng
210 SUAS wagn1sdisianinauiy daagdosfnidenszuuyusudeiniasiuyuinidn Je
swazduaded

® dadandieInime (Aircraft) wuusiadlsines (multi-rotor) lngazdaadanuaunse
TunsOusuusaludAuuuniadienisviunud (Grid flight planning) fianuanunse

Tun1stulaldainda 15 wiii/iien wasilssuuaiuauanudasndenuudnludfdu

[
Y

flugnu ndusifumsuasRaksgunsaltufinamlvitusiusudeiniaeuauieuin
Tnedasanunsadufinanlugisndunuesiuuazdunsusald (Visible and NIR
camera) Wi aUszleaulunsviuaufifrunatazduiassdianssa (Vegetation
Indexes) wasTAVILHLT A211T W (Soil Moisture Mapping) lagUszandnd o

Thermal Infrared

e uflun1sAnaeniuNMeg 19T TagIewNUNSTUANA AN UEUABIN ALY
nainbidenadesiuszeznsasydule neveiauenisufindeyaudnimng 2

fUan9t visemuwsnzay Wusu uiun1sTufm1s1an 2-2
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o TunisadvaunisanuduiudseninadoyanimateviugudeiniAeIuuInEnLaz
nMAEul Agfpsaiiunisieurudsiaivielunaaun (Field inventory) lnenns
awlasdansvunn 1 ans1suas tnelidanuduius furieszesiiainis
wSaiulagaeee vesite usnantuasdeaiutufindritaulas (GPS, GNSS)
LarAUTULA A 1A@ZT D UNA 991U (Image calibration using direct and indirect

pointer targets)

o lanszuunisduiinam (Image Acquisition) TumpaunuasaauLd szsindunis
AAsienideyaninans (Image Processing) bkn NMTUTULANIMTIFTIUALILAZIT
§98 (Geometry and Radiometry Correction) n15#an N (Orthomosaic) Lagn1s
TASIEY AT ININTTU (Vegetation indexes) lagAnidanndosdadialnnsoa

(Multispectral) ndoannan1mnAusau (Thermal Infrared)

o f\ﬂﬂﬁgjwﬂo’]Lﬁﬂﬂ’]iﬁ]i’l%ﬁ@ﬂﬂ’ﬁﬂ@jﬂgfaﬂ (Accuracy assessment) WAz AYINUHLT
s1eazidongs lundazdiaian Idun wnufiuansnisunaguvesivily (Weed
coverage Map) WNufiuanau1d13 (Paddy field Map) wnufinian1sainandnda
(Vield Map) lfoglugunuuAinead anmnsauaninaniadusussuvaisauna

Qﬁmamﬂé’ (Spatial Database) 11 .geotif, .ecw Husu

¥ o

® JAVULNUTAIANISUNANAS 1AEDIAYNITAITIAN UN lUNAIAAUILLASTDLAFITID

Y

=

szozlna 3nduaseanuduiuslasldaunisnendiaaiansidadunsansoluidu

LEURTILNDANANTTAINANANUDITINDUAULAED

® yaNINUUILANTUNTYIANINTTBYANIAENA1TIINTNeNTIALA Tayan1iiiiey

¥ I

LANDSAT 8 OLI/TIRS wazvayaniitney THAICHOTE Lﬁ@@ﬂﬁﬂuﬂ’]ﬂﬂgﬂuuﬂaﬂ

Y

[%
v v [ [

HUNWIT UL NS ITIdanda wazanlunisdndideyalviinnnuigiadaglis

71 1 AW/LReu
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M99 2-2 UanuEUNISOULUUNSA (Grid flight planning) Yasimaziuas

Fouvas wHUNIT0URUUNGA (Grid flight planning)

LUAIN 1 W9D9ARN

WU 2 U99AS

wUaa 3 ueudu

3 U
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wUaad 4 unegauds

wUash 5 u9AsSAY

wiasil 6 uBLaTey
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2.2.2 M3INBUINNITUITYNAEUBUABINIABIUTLIALAN (SUAS) Lilafam L
< & A v
N3RS ULUAINUTITOIUIUT

TANRIUILNUNTADUAIT

UN1580U (Course Syllabus)
wangnsmsvssandvueudainideuvuaantunsiuruiiiieAnniun1silasuula
Wunud

a1 ANty

1. Yandngns : wangnstineusBIUURNINsUsEENAuuRDINIFENUILIALEN (SUAS)

WaRANUNISHUALULUAINUTIVIUITN
2. {Suiinvaunangasuasiaau

2.1 {FURAYRUNANENS
AN TAUNAAIENT UNINEIFEYTH
2.2 Haeu

ANNNTIANENITANTAUMNARIARNS UMINBITEYTN WAZELIEIVIYIINTA

wuandl 2 Anwasuaznsaduau

1. A@SuneEIN

AnwiRgfumaiusuiianaziBeagaiiesdanisinunsuduguazinunssaaios
917ltu snAnuNLTinweaslsataziBungsvesdin nanunuiidsdienssadn ey
foyauinamvannunsnssiiensuinsianisin nufadouindnnisiugiuveenisld
WuEUABINIAEIUTLIALEN (small Unmanned Aerial System: sUAS) 1nl#lunnsudnunmi
ANE1EN9BINAANINAELBEAEY (High Resolution Orthophoto) WUUTIABITRLaINAIY
qu%qﬁuﬁ’a (Digital Surface Model: DSM) uaguuinaesanuilfiiailonass (3D Virtualization
Model) msusgsianamelusingy

2. I LN I gRan15ausy

unlusussens 6 Filussionangns
IuTUUZUR (naawiw) 12 Filwseandngns
PUTNLIUHTR (FoalUans) 6 Pluarenangns
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wuandl 3 Yayjaaneuaz TngUszeed

1. YAYININYVBINANEAT

1.1 Wielianudandlafigndeoniefunsussgndvusuieniasiuuiaidn ns
Jovhunuiuazdoddadunguuneuazinaiald

1.2 iielaninsansusy wazUszananadeyaniwaienisenniaanvususionniaeiy
N MeggnasInumanIvInig

1.3 ilelvannsauszgndvusudenniaeuriadn lunmsaanssiuuagnisdaiuai
douimsdanisiuiiinuasnssudm
2. Inguszasalumswau/Jsulsmeangns

wielwi{idFuniseusuamnsadaviusuannusudeinagusuiadn dinuenis
AuauLarTadulasu finrmmnudlafigndeaisatu suuuu esduszneu msldaudy
flugnurediasu sluieng suifovnasdonguunediAsadas wunswauvdngasly

AsauaguiilomnisTdiueudeInimeurLInEn

wuandl 4 MawmuIHansBsuvesdsunisausy
1. AMEIIN UATATYTIIU
1.1 ARISTSU I3u55TURNRROAL
sy A3esssulunsufiRa iensnludnsnelygwasdeyadiuyana nmsly
walulaglunsiaundanuiignies
1.2 Fonseou
1.2.1 daaSunazannunsnluseninanisousy
1.2.2 madoudiinufiRmsliiatesdionnaniniiufiads
1.3 WmsUseiliumna
n15UsEluNamIanIMese lngnisdunanisalanndasy wazuuunaaaulunisin
UURANIS
2. Au3
2.1 Anu§iideaiaun
frrwd anudnlafigndoaientulasy wesvdnmsiugiulumsiaviunuiinmee
NDINAAINAZIBEAZY dMTUNUMUNTIANTTINYATIILELAZINYATEIRT L
2.2 3n5eou

2.2.1 usTene/AnUfUR
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2.2.2 pRNLUULAZINAANTINNSISBUNSaRUULULUSTENe Tnawiugiseududfy 3
Aanssumaifeuduuuneyans szegalddesniidosay 30 veandngnsiienun wagdln
UftAnsluaniumsaldrassnisliauusudennimsuilenisiinuasusiugl eni n1sii
uHuinuazdengs nsUszananasulivwssanfiodsanwgauanysalvesiiy 1udu
Inansinuufnisagldviusuionniaeruuuadnuazgunsalasuliiisanaseidsunis
oUsu uagilsruuanuasndouar nvinsiinduluiufivanyan

2.3 I/msUsziliuna
NTUTEIHUNAMILEANINDT S ﬂ"mumﬂzLLuummi’Lﬁ'mf‘ﬁ’wé’ﬂmiﬁugmhmﬁ@ﬁﬁ
uufinmanemIsnassazideagaanlasu lneldind el fnszdunanisiiouivesdiin
ausu laun denaasuniou - ¥ IN158UTH (Pre-test/Post-test) Aunisldaulasuegng
gndfesmutuneu 38013 uagemnuUaonde
3. Ninwen1edeyaun
3.1 vinwenmetyeideswaun
faruannsnluniseSuiendnmsiiugiuiagmamuaunslivusugorniae
EumﬂLéfﬂ,umiwﬁmLquﬁmwdwamqmmﬂmmazLﬁamqq (High Resolution Orthophoto)
wazn19viUsEInNaNan AT diewssad (Green red vegetation index)
3.2 Fnsdou
3.2.1 us3ne/HnUf R

3.2.2 9onkuukazdnAINTsuNMIEeuNsaeusULuuU URn1s InewdugiFeudud Ay

fRanssunsseuIuuUTIBYAna ssezaliveenitSesay 70 veamdnansviaiue

3.3 3msUsziliuna
MsUsziflunanuanma3e AvunazuuueLReTUinye MIkEnuRLTnWEY
e mAnsazBengs ianzausonistiluldeulumsuimsdansiuiiuign
4. ANUFURUSTZNIYAAALAZANTURAYIU
4.1 amuduiusssvineyanauazanuiuiinvauiidesiaun
fanuesisulunieseitymlfesanzauuiiugiuvemuies aunsn
yhauswiugduled fenusuinveulumsiseudifioimuinueuazindnedeeliles
4.2 F5eou
4.2.1 deaunsnitlemszarinsussee/Anugin
4.3 /nsUsziliuna

NsUsEHURAINEaNINaSe LarinuuRlaen1sdunanisalanngaeu
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5. N luN15IAIIZALTIREY N15FETHATNSMImAlUlagansaumaA

5.1 MNEeluNISIATILATINIAEY N1SEREITHATNS IEMAlUlagaSaUNANADINAILN

TANUAINNTOIUNIS TN L UIUNITNIINYIANEN ST D AMAFI AN SUIDNITIATIZI

A 1 aa o a wa a = ¥ = ¥
wsawn Uy ludinuszdriuiaglunsufiRnuluavivdnla waslienuaunsalunisld

waluladroufiamesiazansaumalun1sdeals Msuamaui n1sdaiuwazUszuiana

% ° v a A = a = v
Toyanasnisunauetayagiiasaune ieusslevilunsfnuluawivinis/Auanla

5.2 35d0u

5.3 35n15Ussriuma

5.2.1 ussene/AnUfun

NSUTEHIURAINANINATY AmuaRzkuuANTNeiunanns Uulignees uay

nyvaaeuianun Iiuelvnsaiu lngldinsesilodnsedunanisisousvesdidiousy taun e

VAFDUNDU - NAIN150UIH (Pre-test/Post-test)

®. LHUN1IEU

WNAN 5 UNUNITEDULAZATUTZIUNE

AN | UL R NINTIUNSITBU
o
dou QUEGGY n158aU
. VW NTVIHUTNINANEN98INA
1 6 HILa4 . . . U338
(Aerial Photographic Mapping)
. n13UsEYNAY UBURBINIABIUIUINLEN (small UfuA
2 6 Talag
Unmanned Aerial System: sUAS or Drone) (MAEUIN)
ABUURMuMsIEusuienIAeuTLIALan
. R
3 6 Tl (small Unmanned Aerial System: sUAS or 2
v o = (n1AEUI)
Drone) Tumsdnvinunuisuazidengs
N15UsELIaNaNIMNITIYUE UA DN AN UYIA SR
o . un
4 6 I ian (small Unmanned Aerial System : SUAS or v e
o . y - (Mo3UsuAnIs)
Drone) Tun1s3nvhununeazidenas

3. inadin1sUssliuNan1steus

v
3.1 Ussiliupnuiuazuadugnsnisiseus
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Usudsamaansgunmindunuilyd lnedenldnisussananaiignios
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[

o d’l ‘ ] a ' o o a
AN 2 UWRILAUI9IA UTLIUARDNU NAZIY 57\7%9@5.71/742‘]/5

Flat terrain with agriculture fields

lunsdlifigfivssmelidnwaziBuiuiSousu 1wy Aulineasngsumie agvinis

Y

gy

wwsngaiiiidnvasameldonun insegivssmalidnvasimiioutumsitiieiug Tu
msiarldnadnsiinundy asld erid image acquisition plan @algnariluudalu General
case TngazdinsiUasuudasiel

- i3 Overlap seninsgunmiluegiedes 85% frontal overlap wavegatioy
70% side overlap

- Sulhasdielinunimmateafiuromadndiiuty

Jimage geolocation Smnuutiuguas deAnlvvdavadiusiadu Alternative

processing mode dwmiudayaliiuiuiieliu Alternative processing mode
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DN 3 ukuils908 FINIAUATAITTA

Building reconstruction

NsUSUaNIMe1A1T 3 86 esld image acquisition plan WUULANY (mu‘gﬂﬁ 4)
~ Juseuqensndausnaaendos ads camera angle
- Tunfafl 2 uar3 seuqeIms Tasifiuarmgedu uwaramundedluuriazseu
0 FREIVE ﬁm%’ui’fauﬂaﬁmamﬁ'mﬁu Oblique imagery
MstEFUNNY 5-10 83 lBliAld overlap Tiiflsme wunvesinguazszarmaazgntinn
An frszerdunazaunainglvg asdeddsuiifiesmiianas
0 e : gadulsimsiiutuiu 2 whvesssszsswivasnsiu Sennugeivnaiuae

o9 v P a & 4 . . ' Y% ° o v a a
inuaziBeadaui (Spatial Resolution) snefiugae dmsudeyaiiiaiiy
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height 2

height 1

2777 4 Ideal Image Acquisition Plan — Building

AINT 5 UEITININE e 3D

Special cases
TuduariiaueiBnisie g dwiugivssmeaiiondensviumuiitu gissme
WU iy, Aunsie, neaanudud
Snow Wag Sand
fuzuazAunearideya Visual oy wedituiiniislug dewniazdios :
- 19 overlap ﬁgj\‘is] : 987910y 85% frontal overlap waaEgUoY 70% side overlap

- 3N exposure setting accordingly Lieliilarn Contrast wnfigaidulules
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] o g A @ a
AN 6 WUNIUUTUAUNTIE

Water

d’l’ a A& H Y . L% a s a 5 o
NUEIL UL ﬁ]%LLVIUlﬁJiJ‘UE]ﬁ;IJa Visual t88 L@z NaUIINAWNBINNY UUNIUILEZ AU

agldanunsaldly Visual Matching 1a gt aglaianunsa reconstruct latiesiay
o 14

reconstruct NURIMTUUIBUY LW Wit Y50 Neeau wiaenmazdesdisUiuAy sty

geRetiglvinefnnminuaula

o aw
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27 7 Wil

Corridor mapping

o myvhunuiidumaiune Wy mesalil, auy, with Sududesiegeon 2 Wdums
304 (2 flight lines) (Unwil 8) 1 GCPs laigndudfedld usmsusudgan
Georeference LLasmmamujiﬁﬂJadmsﬁﬂ reconstruct

o dwiudeyaiiuafiu number ua distribution ¥83An GCPs lu Corridor Mapping
dw5U Dual track (1dun13g) A5ty overlap aeeilae 85% frontal overlap Way
0819108 60% side overlap anansaldninmaeIniayaeng vide nmsmBes G
SEWia 0-85 e Huduvnea 2 lufagafanansseadumaiume) dmiugd

Uszinasuiseuadstdnmmniseniayani g (nadir images)

—0—0—0—0—0—0—0—0—0—0—>
—0—0—0—0—0—0—0—0—0—0—0}

2771 8 Dual track images acquisition plan for corridor mapping

21 dual track images acquisition plan vinbiiAnaulils aganansald single track images

acquisition plan wnulann (gﬂﬁ 9):
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- A1 Overlap : 9819198 85% frontal overlap

- GCPs gAMmuAnLWIlY Bnuen

<p—-o—0—-0—0—0-0—0—0—0—}

DT 9 single track flight NOT RECOMMENDED

Multiple flights

® PixdDmapper @13130UsEIIANAFUA M99 7111310 Multiple flights 161 Lilaagyin
nseenuwuy different images acquisition plans Aasinaudensludl :
- usiayszuUNUN overlap 7Liieane
- 41 overlap LilganaIENIN two images acquisition plans(3U#l 12 uag 13)
~ v S vy el' & PN « = ) a a ¢
- imsldsruuiseiulvnniaanduldlanegluteuludediu (iamenisering, anm
91017, laifionAnslumaie (Wudu)
dfey : anugelu lmsiedussegseninadunenstuanniiull anuasideiuagyili

ANUAELBEANIIUT (Spatial Resolution) sinefiumie dvsudeyaiiaiiy
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x

M 11 Overlap 5¢%3a N two flights

Overlap Tifiesnasening two flights Overlap 7ilaifissnasening two
flights

_~"Total area

AMIT 12 images acquisition plan uuziamsy two flights.

City reconstruction (visible facades)
n1sUTuanIn 3 7 vesiiuniyuuaaIns double grid images acquisition plan &gyl

e sveseImsnaareUsIngeglunm f1 Overlap Asmileuiu General Case
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2777 13 Double orid images acquisition plan

[ a

dwsunisihlinthenasunnguu UAV/AeSesdu aesdudnenisyy (nniaeewie

11l 10-35 paen, dnsudeyaiiunfuAsiiuddonvesy ) LLaglﬂ%IUﬁﬁgﬂﬁ inne &
ADIN1STBYATIUIULIN AITTINANAENNDINALALNNNNAMERNT

VBB © NNSTINNNNNEBINANLANY Y30 NP (YusEning 10-350401
dmsutoyafiuinfoiuddonesy) uay Mmgiseme anansashle 91nam 2 vie

3 Ty 3 ¥fRANNaILN

3D Interior reconstruction

Lfla’gﬂ interior reconstruction terrestrial Qfﬂ% Al Overlap 90% wazAITIZIAIL
oA ' A 1A ' aNacg ¥ .
ollaewains overlap seniagumnlaeilifivesinugg uaradsdisly fish eye camera

Juiiwugihegnanniiagsiedld Manual Tie Point wieUsulunalvignees

Mixed reconstruction

NFTIANNNDINIALNAY YIS0 ANYUDES (NTENIN 10-35 8aA1,  dmTudeys

A a A U o a a o v = a
WALALLNEINUATUEILYDIYY ) kag AHLUTEINA ansovinla 91nnm 2 v3e 3 Tu 3 ¥ile
NN

YAVBINNLAREYAAITH overlap VBB UagTenineyanMieane dmsunsaitneuu

'
a1

A508198991921% GCPs %50 Manual TiePoint LiloUSuALERNINALIAIG
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Large Vertical Objects reconstruction

3D reconstruction %aﬁmqv&u power towers, wind turbinestiag 9u°) ABIN1T

specific images acquisition plan (5UT15):

- Dulndduasneasnetiueg
- NFUA AN )ATITU) Ing a9 ANg
- sUn el overlap @4 Aa 90% a4 overlap s¥MINgUNHANGURALIIU Wag

60% 04 overlap s¥ninegUslAIUEsineiu

- YuAgAvreendesfe 45 ae tnegluniiuiu Jeyavesguas match fudrendn
waglinaansnangn

[

- dodinstnidalugunmliunniigahidululd (astifansingfiaulauasiunds

-39 image geolocation @ nsudayaliiaAuieiu image geolocation

2 14 Images Acquisition Plan - Power tower.

GroundControlPoints

GroundControlPoints(GCPs) fie gaftldinannituiifiaulauasnsuaiidn e
NAAAINNNTEITIAUULAT 1T mmmdﬁagaﬁuﬂ (LIDAR, unuitvosiufiiy,
ulaiiusmsdeniuwnd) 31 Geps Slisniugoddlunisusvaanalusanly
PixdDmapper uiaudushiliiinanugniesaysaivedlusion GCPs anansaldidu
Checkpoints LileAT19@0UATIIONF DIV IHAGIS
ansalgnu -

Tulusianiifigeolocatedimages:GCPs Lﬁmmmgﬂ&’aqamgia}uaﬂmqmi , LA

wuudnaeseglusuianetiununasauulan way SEninsoananuAaIaaausy
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~ % < a o LY d‘ [y o o
LIDIUNN GPS‘-&]’]ﬂiS@ULﬂJGﬁVLULUULGZm@LQJG\iﬁ’Mi‘UGUEJi%IﬁLﬂ‘c’J’JﬂUﬁ’J’lﬂJﬂaﬂﬂLﬂaEJ‘L!’e)u
LHU8I9IN GPS
Tulusiaailaldl geolocated images:az@asld GCPsiiafoans outputuey georeferencedlu

N30l GCPs 2glviAn scale , orientation wagsiumseanuntuNaansgaviie wenainil GCPs

' [
aada Y =

fafluslovinndmsunisidiueugndesdmiunis out put 1y JUUY 3 TTadeulvl
Yueld GCPs Fosfiansangsasioluil

Numberanddistribution

of GCPs

GCPacquisition

NumberanddistributionofGCPs

GCPs msﬁ]agjlﬁuﬁalﬁ enfuluiuiinaulodumnnyinmneesiui @ ulgeAdvnele)

way GCPs iunifzidudusesudmnueglusumisforiuvedfzasiliinams

Bedld Srlznsznaduiiuiivigust e izasilfgzdnnuad
uaﬂmﬂﬁmﬂé GCP ﬁmiqﬂmwa\iﬁuﬁ 1 'i]‘ﬂﬁ]%L‘VQ\IIllﬂmﬂ'TWGUENﬂ"lireCOﬂStFUCﬁOﬂ 17}{%@%{14

(fisure 1).

® drudAny:

Anfitferitgn 3 GCPs Wuanidndulumsthlugaccountitaddlval uazmsazadneeetion 2 am

Anfitfestian 5 GCPs Wurwugth 5 §a 10 GCPs Fearldifutos suiluidasamsvunelvg) S GPs Sulaifiduddnlu
mMasisAPNLgNFeS

wuwth Wldfegetion 5 GCPs Baimsszyly 5 nm luvnusfianemiliignies uae astslumnseaeuteRawaafienafindudiold Geps
Taeviilu 5 - 10 GCPs sinasdfisawed msulassmsunelvie) $1uau GCPs 5uqlaﬂéfﬁai’;uiumsl,ﬁu%!wuaqmmgﬂﬁaq
1uﬂiaj‘17'iamwgﬁﬂismmaaﬁuﬁﬁmmqﬁuumﬁmiLU%uuUmmﬂ a3 GCPs %ﬁﬂﬁﬁmmgﬂﬁaamﬂ%ﬂums reconstruction
GCPs msegaiamsluiinuey eanmuRanaisluScale Lay Orientation

881719 GCPs mssfiveuvasiudl inszasviliuoadunmldlaifam

71 error ¥a3 GCPs faAs¥ning 1 4 3 winauauden GSD 61 Project 1GSD 5cmv/pixel A1 error a8 513 19 5cm 14 15cm

FMSUNSIMHUAT LAY
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Area of
interest

] ® ccpP

Figure1.DistributionoftheGCPs.
MYRGCPluaunudpadsnaluiuiinar i uaiidafiaziinisinen GCPs n1s
Uizmamaﬁﬁaqm‘sﬁngﬁﬂamWLﬁaiﬁawmim%’ﬂ%’mu ABUNITIAANNANYDS
GCPs iﬂﬂﬂﬁi@i@lﬂ‘ﬁé]j@ﬂgﬂﬁﬁﬂum :

GCPs coordinate system
GCPs accuracy

Topographic equipment

GCPs coordinate system

5EUURAA(Coordinate System)fie wAUaIsILIURALNIT TN LT RoR1un
suisvaadaglagluiuy 2 Ifvise 3 46 n1sidenszuuniinves GCPs %uag U
AUABINTVRI IY(end-user)

Tneunfsyuuiinnanunsadulasd -
Globalcoordinatesystems:anansanuuansiaai 3D ellipsoid coordinates
(latitude,longitude altitude).

Nationalcoordinatesystems anrsermaunnslini projection defined &S udszanet
RN (XY altitude).

Localcoordinatesyste ms:aunsamunmsiy nu prqectionimwﬁ%muﬁ]zs??ﬂﬁ WAL

orientation i Ay aEEen (XY altitude).
U Notealtitudesnsnsandulgvia seometric A48 usesusd womse) Wie orthometric
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(An159199997n

SEAUUWZEAUIUNEN).

GCPsaccuracy

Tumssmun accuracy luvadentuil GCPs dosiinsiaruiulidasedelul
RN account :

Accuracy a set of numbers needed for the final results: accuracyvad GCPs A5
aonRdpeiuANNg NFB ALy SAlaRTIeTBINIg AL BINS fogatu Tusedid
arugndasisuldedlumiswns (Wusmiivsduelfodmnad) fajuidilsnduses
TnfimugnaeseglusyiumitewuRums

dvsuii ﬂmmgﬂﬁmﬂu?ﬁﬁﬁﬁmum (Wuaonuiineasny) GCPs sy TaATidAIy
wiug e uRing

iielaemnndasiuanudesnsveduon . Tnevalunrgniedwes GCPsmsazAnia
rgndesiisenldivesadnsanving

Ground Sampling Distance of the images: GCPs A153¢:

annsaueaiulélugunm, GCP photogrammetric (U7 2) msiiuszanau 5-10 i1 ves
YATE3 GSD §1 GCP WunuUsTIum@nuarqaluituiifisdodluandee

photogrammetric target) GCP azszyuasldesawnelaennnii

Figure 2.GCP photogrammetrictarget.
agliigndeannndl 1/10 ves GSD ensiveg 1 GSD 10 cm GCP accuracy kimsay
#1371 1 am vaedllasnsaviniedsmnelunmdananlisienugnies
® mportant: WwABIFAN accuracy Ve GPCs WeTlazman GCP accuracy léagn

QnAe3 (Horizontal Wag Vertical). dwisudeyaiiuiunelnuninignaas GCP

Topographicequipment

Total station accuracy: finugnaeslataniiig millimeters @uagiUTzHENWRIYAT
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v} v =
Solaannanndd).

GPS system accuracy: ianugndedlanamule centimeters (MIllauag

wazUszing).

GCPs defined fromother sources

glaifinsTarn GCPs Tuawy azaninsatAnanuasduslddeldiuTounes GCPs
namAsansathuldaldasnnailiostluoewiia daidedsliinsmiugu
accuracylasruunialuseuuiia GPC source

GCPsanunsatduleann 2 uwvastoya :

GCPs taken from high accuracy sources : GCPs @13150%1 A nLAaIsNe ¢ L
wnuiTiTiog] wae laser scanning output vesiulFefUNNUVE YA ETMS
update LLﬁiGCPsﬁléf%ﬁmeﬂﬁ’e}@’m coordinate system Wag accuracy U84
Wit uegfuumasiinuesdeys

GCPs taken from Web Map Services: L%‘U‘U‘%ﬂﬁiLLNumﬁLLNu‘ﬁ’e%ﬂ@ﬂﬂ/l’]@ﬁﬂ’]ﬁ@%
soulmilnsliluslanoainmnsgiuiliFoniiWeb Map Service (WMSUNGSuesd]

v a cal a ' Y I a ' v a
gudeyasyuvansaumanimansilamesounaamlUliuazlifnaqldine Turaei

'
[

udeyann@snnesduadeadoailddne WEisnnosvoswMSTIIURSTuAfe
Google Maps wa Bing Maps @i 2 iluusniigaseunquiislan UAAIAINNYNABITDY
LLmuﬁﬁwaagﬁmam%a’mﬁmhjqammwaﬂénﬁa%gammﬁqgjﬁmmgﬂé’fawi'mﬁ’uﬁm%’u
Huquansnsiuuulan wuethlildGePs wnanundsienaudle:
—mwﬁhjﬁﬁwL,Lmjamqgﬁmam%f ferhilusian3alalil ceoreference

Fwnnoutput WUlWE kml AdsnaviilanmnsadaEedldetianysaluuuluGooste

Maps
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asUtununsadielasinis

Step1.BeforeStartingaProject

index

nsasisandesinstunouselul -

1. @579 New Project.

2. U1 Images

3. MIMNUAAAANTRVBINTN:

MmNl vayamumagiieans:

0N / UNTPUUN N AR UOY AU T FNARTUBINN

& 5% ] 1Y A = o & v Y] a ¢ QA a i
-VqﬂstEW\l@LL'J{L@JE ﬂ?u%@ﬂﬂa@\‘iﬂiaﬂﬂ'ﬂ’]ﬂJ'g\]']LUu@ENSLSUW'ﬁqﬂJLm@iﬂqia@‘ULWEJUV]LL@ﬂm'N

Aulpan1sunly model ¥99nasy.

Step2.CreatingaProject
38519 new project:
1. L%ll‘-\]’lﬂ PixdDmapper

2.9l Menu bar, Aan Project > New Project... .

Project | Process View Help

5 MNew Project... Ctrl+N
[0 Open Project... Ctrl+ O
Recent Projects 3

Image Properties Editor...
GCP/Manual Tie Point Manager...

Select Output Coordinate System...

Sawve Project Ctrl+5
Save Project As... Ctrl+Shift+5
Split into Subprojects...

Exit Ctrl+Q
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3. The New Project wizard opens.

This wizard creates a new project.
Select a name, a directory location, a project type and a processing type for your project.

MName: |

Create In: |S:‘\

[[] use As Default Project Location

Project Type
@ Mew Project

(") Project Merged from Existing Projects

Processing Type
(@) Aerial Nadir (Generate point doud, DSM, and orthomosaic.)

0O Alternative Processing Mode
(For images with low or complex texture and very accurate image geolocation.)

() Aerial Oblique or Terrestrial (Generate point doud only.)

b

4. %99 Name: AL anlassmsngesnms.
A Waming - avmaeulvnilaielasins 4 nuse ey

The path where the project fivgg nas W ulilAlddnuse iy

Project name uay path Taussnusiualtonnin 128 faonws.
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This wizard creates a new project.
Select a name, a directory location, a project type and a processing type for your project.

MName: |mining_quarry ‘

Create In: |S:\ H Browse.., |

[[] Use As Default Project Location

Project Type
@ MNew Project
() Project Merged from Existing Projects

Processing Type
(®) Aerial Nadir (Generate point doud, D5M, and orthomosaic.)

O Alternative Processing Mode
(For images with low or complex texture and very accurate image geolocation.)

() Aerial Oblique or Terrestrial (Generate point doud only.)

5. (Optional) 7ive4 Create in: Adn Browse waxidon{lausn Select project location TUg

Wawnesnaziulusianuaznaanslitay adn Select Folder.

0 Note:floWizard 15 vauysallnaweinifitelasimsfifuiaduiasdosvgnasiilulnawesidonuazasiunadns

NIALR.

6. (Optional) ANgAWTINUse As Default Project Location etiayduinlusianlvainianun
Tulnawmesnigen

7. T Project typefiossiuladn Standard Projectlignidenuaa

0 Note:s i onAroiect Merged fiom Existing Projects 3l elassmsgnesnsilae merging existing projects

8. lu/mages, \@on the type of images:

Aerial Nadir (default)uuzthdmsunmitineaineniauwasindost g siiansiign
ﬁﬂ@ﬂ%z%ﬁﬁﬂiﬁﬂ%ﬂ@oint Cloud, DSM @z Orthormosaiclks

Images with Low or Complex Texture and Very Accurate Geolocation (Alternative
Processing Mode)uugthdmiulsaafifiufulnnguuuiuuasilasadieno

Nwa, UN).
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Fuvdanani Aans v N nInna s ud o lUTiansnangnan

9 q

Aerial Oblique or Terrestrial: LUZUNEIMTUNMNNNOINIANLD AT ULALINUNTW (D8

Yi3e9aRngn) NiananiuiuazyeliasiaPoint Cloud lawintiu

@ Important: dledenuiia Aerial ObliqueviaTerrestrial axiliftespoint cloud NEgnas1 WU (NE1IAeYa DSM vise

orthomosaic laignad1aai)

9. PANNext.

A UUIENaUAILATBY

GPS

Tuwm

FLUUNUTUAUNLN

%
NAvY
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)
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NBLABDT

4a3ld SD Card

Gimbal
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I LED Anunda

drulsznevstuneaulnga

W LED snuwiin

WU INTANS

L@1aNIA

LNUAILAN

1]s1 Return to Home

Untladn 3lum

Wuanaszsu

Wuansaniuy
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tunnesd - R— A2 lNANITOU
1 Playback L ﬁ g Video
' ‘ :b' I L |
Camera Setting \ ?} ) ‘ =) Gimbal Dial

Tuuan1s0u
® P lnun (Position) P lunaazyinaulafidediasessudyain GPS 1aa fdinseazly
fyaInl GPS LazlgulgoInIeuuilATa oS nw AL nlslaz by TN N9

Y = X o d' o v v I s a 1
AILATD LLaSIWlIG]uL‘U‘UIWQJﬂ‘VILLu3UWIUﬂW§UQﬂU1{iUEJU(?]iEJ’]ﬂ’]ﬂEJ’WUIUﬂ’]iﬂQG]’N6]

® S lvun (Sport) Tuauavdyyasinenflasuundinseasgnuiuiiveiiuaing
1 Y Y a @ a [ < a @ 1
AFRIIYRIILATeY ANUEIluNsTugegnargnuTuitu 72 Alawoasiatilug us
FPUUAUTULAZ LIUIYD IR 7098 AT 099 Lalvingu
o Alnun (Attitude) Tulnuatlazlaldd@ygrau GPS Tunisiedu usazldanizanie
AVUARIWALALEaVINTY

[ ]
Y9559

o Tulyum S szuUfUTUMUMIILAZAUIUSI9 11YN9U MueAUIeaLASDIaz

wandesgUassakasFnavie AsTeiuasnandesdiavinduuinalnaimes

o dosundosdrusuindululnug S szezlunisiusnaziiudusig szezusnegn

Tunsldanudigegaluanniiug fliflauinesdsyes 50 was
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n13l Application Tun1stiedu

® Setting Application for Drone
4|

N Pix v 3 ,
aulvian Application PixdD Capture aenne || @13130AUAALS Y1953 UU oS

WLy android LUn Application Pix4D Capture Funfiesas Drone

@

DroneDeplo

clji

. . . Pix4Dcapture DJI GO 4
Application Pix4Dcapture

DJI
\V PILGT
V4
Ctrl+DJI DJI Pilot
Beta

danusenn Drone (lunsgiiden DJI Phantom 4)
vhy //‘
L} SETTINGS Dixin LOG OUT [

Plan new mission

—

B .’] =

POLYGON GRID DOUBLE GRID CIRCULAR FREE FLIGHT
For 2D maps For 2D maps For 3D models For single 3D model Advanced users
PROJECT LIST TUTORIAL/HELP

Iesunuatuanuinideansudssnuneld (Guganyuanizuna) Yssdtaudseunm we. 2561



76

. - o g o = PP .
nsWauszuuglarsaumnaiiefaniuiufiuidrineasdunid nelduurfniinauinis Tnedssgnddoyanafisuuazijusudenn 1dsauauiaidn

The Development of Geoinformation for Monitoring of Organic Rice Poddy Fields based on Ecosystem Services Using Earth Satellite

Observation and small Unmanned Aerial System

ndnAlasulasanaqlinanss GRID For 2D maps Lilofsain1souaenim

Settings < Se gs Drone Close
DRONE
" Drone DJI Spark i
Q Camera Can 0
By " £ . i- =
GENERAL SETTINGS o - }%
(3 wep
Phantom 4 Phantom 4 Pro Mavic Pro
& Units Mete
pmg ﬁ SETTINGS  [= LocouT
Plan new mission
[ B T
111 l D
111 "
—— ()]
POLYGON GRID DOUBLE GRID CIRCULAR FREE FLIGHT
MISSION MISSION MISSION MISSION MISSION
For 2D maps For 2D maps For 3D models For single 3D models For advanced users
PROJECT LIST TUTORIAL/HELP

AIANITUUAIYAINEINSUNITIANLHUT

nsUudnennluguuuu Grid Flight Aesiimsmadndaslviaign ndnludia 3q

=2

Judusosdinsfmuaniuaslunisiu , Auiin1sdud15ia wae drugeuvivaesnin
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Auadtunstuasivualin 100 was Nalinsivuaaugensidadnia

719 hag UsElnnueanislenna1enieenie

& I 3 PHANTOM 4 ﬁ C I

GsD START
osD, () . | START |
cm/px
8 WA GSD

AT

60 A7aY nwﬂﬂvhihlpl‘
50 H . . wialsene

40

N 1Y a & 4
WA UAN YL LAUN Iwmwuw k387

m

100x100 m 043
4min:00s B START

17 '
A I

° & A ° ° % & Ay Ay
NITNINRUANUNNITEITID ﬂ'ﬂiﬂ']‘l’iu&ﬂfm pOLngﬂ (NUNALLI) ﬂi@UﬂquW‘u‘mW@aﬂﬂ’ﬁﬁ]g

a1979

& I O PHANTOM 4 Q CIna

— "L\"EL"T
ANONIKHAOIAM

_.'.-—:—-
o |

.y

-~

341x264 m
7min:00s

-

START
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¢« I O PHANTOM4  {X v

speed: ©
slow fast
angle:
ol g
90 &
horizontal vertical
= O
| overlap: | | | ”_”_]
80% . )
) low high
face: forward @ center

341x264m L% V.
7min:00s . TR TarT @ 3 a START
o~ 1 A

- i |
yEnmsimuamy Lt galving \WeRA1 Front overlap Uag Side

overlap (@ULUNUYDINTIN)

= 6’5 ! 1 < v o/ 1 START o a
ilerRsAynegaasauailvinady lasuagyihniudu

dmlutiAniu polygon Asmvualilutunauusn

nsRenIneElUsLATY PixdD

On the Select Images window:
1. pdnAddimages...floLiingUNw
AWarning:

v A [ L

-nnliinsiidydnuallaqunaiuasnsuseriviungunminddydnyaidnanlyauise
inludseuanale
-nmildasazunlaldmenuaaty iudinmlidvung, Ny, 8

pulnInfasluiaiaiNesesnasiuiuninaiaen

Iesunuatuauuinideannsudssnuneld (Quganuuanizuia) Ysedtauuseana w.e. 2561



79

- - o & - P .
nsWauszuuglarsaumnaiiefaniuiufiuidrineasdunid nelduurfniinauinis Tnedssgnddoyanafisuuazijusudenn 1dsauauiaidn
The Development of Geoinformation for Monitoring of Organic Rice Poddy Fields based on Ecosystem Services Using Earth Satellite

Observation and small Unmanned Aerial System

Select Images

° At least 3 images in JPG or TIFF format are required.

0 images selected. add Images... | |Add Directories. .. | |Remo\re Selecbedl | Clear List

Mext Cancel | | Help

2. mieing Select Images, wuwazidaninamesnnmgniiuliidennwiiag import (den

AMaNNNLR) ag AAn Open

0 Note : susmamnsathidndoyaidiu *jpe, *joes, *if, or * iff. neAEusuynusanammitsessuaansndenls
Lﬁaﬂimmwmmgmmuﬁ LU?%&Jug‘ULmumiﬂauﬁﬁagaﬁm%’umw JPEG (*jpg,* jpeg) or to TIFF images (*tif, *.tiff).
DulddTezdeonnsmitdulslulvawesfiunnsnsiudienmitidaninawmeswilranadd Image Snadaitafiunin
Wusninawnessu
weasazfiansan Date Taken field of the Exiflumsaarngsunm

a. (Optionaliflululsazaunmlaemsidennmiteglusietenm (4 Ctil + Adnvide
Shift + Aan for multiple selection) wagAaning Remove Selected.

5. (Optional) Wululdfiazdsedevesnnil addedunlne Adning Clear List.

6.AaN Next.

New Project wizard Aztansiig WimagePropertieslaeusznauniy daa:

Image Coordinate System: Bonszuuiidaiidu Based Ypagunmngiiuseine
Geolocationand Orientation: WiV/awaniinn wagloptionally)nsdniseswesgunin
Whz/M30 ANUONABIYDINAR

Selected Camera Model: ld@an camera model YaIguUN N

Images table: uansguGenly Tafsnguvasnmuar MW s, position accuracy,
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orientation, Waguansingunmugnideldauiselil (nmindeldanuasgnidnUayi

Amsunsuszaiana)

Image Properties

Image Coordinate System

@ Datum: World Geodetic System 1984; Coordinate System: WGS 84 Edit...

Geolocation and Orientation

o Geolocated Images: 127 out of 127 From EXIF

Selected Camera Model

@ © canonnws220Hs_4.3_4000x3000 (RGE) Edit...
N Latitude Longitude Altitude Accuracy Accuracy ™
Eaatied Image Sup) [degreel [degree] [m] Horz [m] Vert [m]

IMG_1146.JPG roupl 46.6561162 6.3432604 784.961 5.000 10.000
greup

IMG_1147.JPG roupl 46.6560332 6.3423845 780.934 5.000 10.000
greup

IMG_1148.JPG roupl 46.6560942 6.3415580 781.793 5.000 10.000
greup

IMG_1149.JPG roupl 46.6560873 6.3407020 780.951 5.000 10.000
greup

IMG_1150.JPG roupl 46.6561388 6.5308338 780771 5.000 10.000
greup

IMG_1131.JPG roupl 46.6561787 6.5389833 779.702 5.000 10.000
greup

IMG_1132.JPG roupl 46.6562058 6.5381378 781.091 5.000 10.000
greup

IMG_1133.JPG roupl 46.6562412 6.5372825 781434 5.000 10.000
greup

IMG_1134.JPG roupl 46.6562793 6.5364106 780.826 5.000 10.000
greup

IMG_1135.JPG roupl 46.6563303 6.5353494 778.801 5.000 10.000
greup

IMG_1136.JPG groupl 46.6563450 6.5346824 781.802 5.000 10.000

v
< >

| bext | Canel || Heb

o
(Y

TvuweaulumsunUiRau 3 optional AauiiazAan Next fe:

a(optional) Selecting Image Coordinate System

#\Image Coordinate Systern, Aan Edit.. frduviamsgimeans nmeglussuuiiAndu
WaNAN WGES84 (default).

ém%’u%’aa&mﬁm@mmzﬁ%mzﬁ%wu step by step fAeaiU3smaden / WasusyuuRian

AN
b.(optional,recommended)importinglmagesGeolocationandOrientation

1101 theGeolocation Ua¥NTINWUIVBIN AR MUNNTMEnS (Fuvnis) Tayaay

gniiuliludoyann ' EXIF wazazgnivianlaedmluili@
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FUROU For more informationand sMUALUZINTWALIAUIBNIT select/change
ImageGeolocation LazOrientation
@ Note:
wensuasTIan theDate Takenfield of Exf lumsserndnsuiinm

Jupauil 1 wSWUdMSUPoectsTIidnmiildsuiuviomnagimansuaglunsdlvamsiudeuiismeildeelinms

JSudeunmn

c.(optionalEditing Selected CameraModel

Camera Model agdiosinsrivunlddmSuusaznimiiefivs Sulusianly
PixdDmapper W’]iﬂﬁma%maﬂmmaﬁﬁﬁua@jﬁmé’aqﬁ%’mﬂmw naesdulug Uudin
Fondeslilu Metadata v@snmumana EXIF Camera Model gnszysnedean
amdoya EXIF fildeya EXIF a3eudn EXIF ID uazazlfidenles camera model

'
o =1

funnaA ALl EXIF 1D

The Camera Model section luimage properties windowazu@nd camera model 7ident 1%

I
A3nsaJ ULl UL

=

O validiaIoavunegndle1usingan Camera model gnAvs camera modela
Qﬂﬁ@ﬂﬁ’]ﬁﬁ‘ﬁayja camera model a&ﬂu PixdDmapper Camera model database
WA camera model loa1n EXIF data A230192980UN1580L083U03 camera

model ol lula

© Invalid:l,ﬂ'%lax‘ﬁ/uﬂEJﬂ’]ﬂU’Wl’cﬂ%UiﬂﬂgsﬁuW]ﬂCamera model liignAascamera
model%i:igjﬂéf@dﬁ’]ﬁhiﬁsﬁayja camera model aglu PixdDmapper Camera
model databasewaziniivoya EXIF liiieane agdpsvinnisunluninundl Camera
model
dmsudoyaiiufuestunoumuiuusitweuAsafuismautlugures
N
L[ﬂ Note:mﬁmﬂajmmw:LﬁaProjectsﬁmwﬁﬁsignatures AUnaSLTLANAN9TLRGB, NIRGB, etc) awiinazlimsiangalaey
SolurfAlunsaiililidangumuanEusiu

Tunselil orthomosaics Numneingiuaziin1sas1wills orthomosaic fianguisnusalddnsumMsAuInAvil.
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WDF8NTAINAIVIAUL NTAAUAAN:
1. manNext.

2. @an Finish lalasadun1sandaazisulusian

Click Finish to create your project.

Creating a Project Index

dleasalusiaaudaBuann Rapid Checkocal processing on site Rapid Checkaz\Ju
Uszlemldmiunsgiieg1aves project reconstruction wan1susziliununmuesyadeya
wdsndileun eg1aps199

TunsvinnisRapidCheck:

1. Onthe Menu bar,A@nProcess>LocalProcessing.

View Map View Help

O | Reoptimize
#  Rematch and Optimize
[5 | Quality Report...

7  Open Results Folder...

2. 16119 Local ProcessingasUsmnga g 9uasmti e

o aw
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Local Processing
1. Initial Processing 2. Point Cloud Densification

(®) Full Processing () Rapid Check

Progress

0% Cance

3. DSM and Orthomosaic Generation

Resolution [cm/pixel]: | auto
Start

3. 159 LinitialProcessing \@nRapidCheck lazani@nmsiaen

2.Point Cloud Densificationtlay

3.DSM andOrthomosaic Generation.

Local Processing
1. Initial Processing [ 2. peint Cloud Densification

() Full Processing (@) Rapid Check

Progress

0% Cana

m

4. panStart.

[] 3. 05M and Crthomosaic Generation

Resolution [cm/pixel]:  auto
Start

Options...

Options...

83

The Rapid Check 9zanAuANTAueIgUN AR L MP AU mazUsIngis Wi 9z U

anANUYNABITIN wavoavinlinaanslianysal muanuduaie Wanndvwingn

89 91UIWVBY keypoint wsneanliluwsiasuaviivesainie Fedewalidnuiuvesgy

Auwundiudinuuanaindlime wazilaIUIUNIMALUNTAUANAY ANINVBINTT

reconstruction N9199LANAINIELLID /nitial Processingd@3anan TIBUANNINNITAS 1

InedalugdiRasusingiuan

PR GRIVERIINEING UNTWNEIINNTT /n/z‘Aa(Procesngﬁ reconstructionlifnense

v I3 a . = [
auLal NB1ENAN1T Full Processing lyilaunu
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Note:

0

The Rapid Check succeeds finsuaensiefazaguitnauasnisFull Processing Wuveiifinouning

If the Rapid Check fails sfuuddiudiigaiidudewennuasiedimeivdeuiunniu@mivloyaiiuduiesivisns
DONUUULNUMTTU

v o2 I S < =3 : ' = Ao I Lo = N
tluduunasnanfunmanniiueg wlnegwmildagnstudnasuazrilasimsiuiwGelasmaldsuulamsmunstu
A 9ve v o £

walvviudeuiuanniu

SiudululinariuFull Processing uifi1 Rapid Check dumianralunsdliotaasdinaunmsinconsist of less calibrated images

or contain artifacts.

AnudulUla Rapid Check azdiSauarmsussainanafiuguwuudumannsdifivnenuasd nasietuiublury v enminuio
AR keypointsanunsarmualldlupnuasidenvedinafiuguwuulimsiduuztdlumafususdiiaedainot

blurry) images

@ InformationdumeumsinaUstnanal e the location and orientation AaBAILINS EWESNE DWBITNRL
TneldgonuwisniviuaiaAutomatic Aerial Triangulation (AAT) wazBundle Block Adjustment (BBA). An initial cloud

of 3D points WuMsAMIUAIATIABERART DSM Wa orthomosaic Qnas L.

® Important:
dmsuiesuesvandeninetiuIsmyireienuR U
dmsumesueneazBunneiumnilveslngiesualilunenuamnin:

FrpEvaINseNURMMNaINsan AN Asaluil:

o aw
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ATIVERUQuUAlty Reportwdsanninitial Processingvnnnsuilvlaifnevislindien

AnTuiuNsUsTInaNalLUULAlL.

Main points to check:
Processing Failed:vnnnnsuszananaauwaisenldProjectsiuluuanisuseananaiiy
sUkuULaz A zRTsnulug e unsvaeueg 9Ins 9Tt ILanLATBIN LGS

lviand wau keypoints, 974U unsufficient 983 keypoints anauluavnves failure.

Processing Finished:

A v A g v 1 < Yo a A 9 v
NN mnsinsUsusudleldamaaeueg9siniiglasunisaeuiieudia lgFull
Processing.. Juludsdhdyiensivdeuimimuavsaiaunnandinig calibrated. dlilet
Honauweniislaymiu the images acquisition plan (liiudauiuunwe) WsoinAmnw

vesnme1aazlifne(e.s. blurry images).

Quiality Check, Camera Optimization: AIMULANANTALELNUS SZI WNSISNAULaTUSU

WTHDINADIITILABIINTT 5%. kilansIvdeuInguvendeimugaugldanu.a

o

JuvaindesivinzausgldiilasunisuduraindeadurningaseluiiuasUssinanag
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O | & Online Support (5]
. ~
Quality Report i)
Generated with vemion 1354
@  important:Click onthe different icons for
@ Help to analyze the results in the Quality Report
o Additional information about the feature
Q) clickhere for additiona tips to analyze the Quaity Report
Summary (i}
Project mining_quarry
Processed 2015-Jan-28 16:45:59
Camera Model Name CanoniXUS220HS_4.3_4000x3000 (RGB)
Average Ground Sampling Distance (GSD) 867cm/341in
Area Covered 05811 km?/58.1136 ha / 0.2245 sq. mi. | 143,676 acres
Image Coordinate System WGss4
Ground Control Point (GCP) Coordinate System WGss4
Output Coordinate System WGS84/UTH zone 32N
Processing Type ull Aerial nadir
Feature Extraction Image Scale 1
Camera Model Parameter Optimization optimize extemals and all internals
Time for Initial Processing (without report) 17m:49s
Quality Check [ ]
@ images median of 33856 keypoints per image @
@ Dpataset 127 out of 127 images calibrated (100%), all images enabled Q
@ camera Optimization 0.44% relative difference between initial and final focal length (~)
® matching median of 12371.3 matches per calibrated image (-}
@ Georeferencing 7 GCPs (7 3D), mean ermor =0.018 m [~}
@ Preview [ ]
v

delinstuduiryedeyaninenaznslitiananilauning (dnenunmunini
eisuriuthe Rapid Check) fiunsduneuniisniudugilaansaasufifmunounaz
Uszuana:

1. Selecting the Orthomosaicand/orPointCloud Densification Area(optional)

=

TneAnsuAUluNun NN NAEaHuN1599 densification LWaLa¥N1TAT1S

orthomosaic @aAAAeINUNUNNIVUAUNARUAIENWTIVUATLASUNSER UL

Wuldlenazusuasununddivnlailasuands. dudondaziidselevilunisasng

v
=

orthomosaic lwWzasUNUNNUauladmsunIALiiunsHIapoint cloud
densification tawigluudiia

WeTiagiUdeu the Orthomosaic Area, follow
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Lﬁ'aﬁ%w?ﬂlau the Point Cloud Densification Area, follow

2. Changing the Process Options (optional)
wWagulndnanisasean @lauazzuluy) WRWMIARINTUTHNARAUNBEND
Usuugsnaunmeesadlefimnudnduiarasunmsasmimsussananadmsunisldanu

Tugadmiuteyaiiaiy

@ NotelneaSudunanaluilagiinsasna:

FJunoudl 1 mitial Processine
Camera Internals ey Externals, ATT, BBA
Automatic Tie points

Quiality Report
“ﬁ'umauﬁ' 2 Point Cloud Densification: Point Cloud
3D ﬁuﬁ:}m%ﬁﬂiﬂmm@mmw

Fumauit 3 DSMand Orthomosaic 3u: Raster DSM

3. Adding GCPs(optional)

WinfiuganuAy (n1an) ieusulssrnugnaewilanvasProjects (georeference)

o
=1

& Y a vaa a o v a A ada
ﬂqﬂwua’]lniﬂ'ﬂ@‘/LéﬂaumJGlﬁllUfgLWﬂiﬂﬂiﬁﬁﬁﬂqiwuqﬂJqf\nﬂ%@%aL%ﬂWﬂ‘WWﬂJ@gWi@f\]’]ﬂ

FUUSNITUAUA (WMS)
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A Warningl¥maNuUHIGHLY RECOMMENDED dlalsifimsuszanananmitdiumiamsgimansdilsifiganunu
ﬂﬁﬂﬁuﬁuﬁmﬂ%ﬁﬁfjmﬁ’lﬂﬁhjﬁThe final results have no scale, orientation, and absolute position

information satjuadllanansarhunlddmiumsanaladewiuuasilans suiisuiunansneunting

ViioenvasuuuInges 3 fiRaily rayCloudiuiuu 3iiRgavingeatimsiasuwiaveda@aymilann

whlulelagldManual Tie Points

o U gj o o 5 nd' v ad a .
FNUITUYUNDUAUALUS UV UABULNEINUITNTNALTINGCPs Projects

ms davhuaznenugaunmitldiunsldmiunsussidiuganweesadeyathe project
wiouiazgnszinananeuilazisumUsranaPojects 1N Eimes M TUsTINANAENINTD
wWasuwUadld (optional) wag GCPs ansnsawiial (§131) Wen1suseananaProjectsfias
wusilFlUstumeuse Uil nitialProcessing

1. AnalyzingtheFullProcessingQualityReport

2. PointCloudDensification

3. DSMandOrthomosaicGeneration
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ANSIBUAUNTYINTU:

1. %ﬂﬂuuﬁﬁaqm%aﬂ menu AaNProcess>LocalProcessing.

Project | Process | View Map View Help

&> Upload Project Files...

| O Local Processing

Reoptimize
Rematch and Optimize
5 | Quality Report...
= Open Results Folder...

2. The Local Processing menu open son the bottom of the screen.

Local Processing

1. Initial Processing 2. Point Cloud Densification 3. DSM and Orthomosaic Generation

(®) Full Processing () Rapid Check Resolution [cm,pixel]:

| Start | | Options... | | Help

Progress

0% Cancel

3. 190 LnitialProcessingisenabled,FullProcessing
2.Point cloud densification

3.DSM andOrthomosaic Generation

Local Processing

1. Initial Processing [] 2. paint Cloud Densification [] 2. D&M and Orthomosaic Generation
(@) Ful Processing () Rapid Chedk Resolution [omjpixel]:  auto
Start | | Cptions... | | Help
Progress
0% Cancel
4. AanStart.
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4 & = & & A > > =
detuseud 1 nsuszananansusniluniteusagiaIneunun Izl INgIulag
v va & o 14 ¥ ' &
duluifnvzuunihlvinsnaeutoyasioluil:

1. auasasauIn:

(1) algmanunaeiussUuUsEAaTUNUNgNADY

(6130 vndnslEawindlsuruaagiieansnseuunmwusganunuignaes

Summary
Project mining_quarry
Processed 2015-Jan-28 16:45:59
Camera Model Mame CanonlXUS220H3_4.2_4000x3000 (RGB)
Average Ground Sampling Distance (GSD) 867cmi341in
Area Covered 05811 km? /58 1136 ha/0.2245 sq. mi./ 143 676 acres
Image Coordinate System WGse4
Ground Contral Point (GCP) Coordinate System WGEE84
Output Coordinate System WGESB4/UTM zone 32N
Processing Type full Aerial nadir
Feature Extraction Image Scale 1
Camera Model Parameter Optimization optimize externals and all internals
Time for Initial Processing (without report) 17m:49s

2.Quality #379@0U:
ANINTIADUNIVUALT LR T e
Ao e v o
visanaunnwidnsUSuiieuly
=3
vaen
ANULANFE NN ANUFUNUS TLII19NNSBUAULELUSUNIS WS NADININI 5%

@3 AlgnIANUINYBRANAIA GCP $11nN731 3 x GSD.

Quality Check
@ Images median of 33856 keypoints perimage
@ pataset 127 out of 127 images calibrated (100%), all images enabled
@ Camera Optimization 0.44% relative difference between initial and final focal length
@ Matching median of 12371.3 matches per calibrated image
@ Georeferencing 7 GCPs (7 3D), mean error = 0.018 m
3. Ao

AmSUlASINMSNANMNTIYRRNgRAnTIREeUINFIeE e orthomosaic: W lediviaulsisinis

a = Y
UAUdU@)
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= >

f’hmﬂﬁw’mmmmqgﬁmam%w‘%eﬁ SN FYNIYNADY

@ Preview

Figure 1: Orth ic and the cor ding sparse Digital Surface Model (DSM) before densification.

4. Computed Image/GCPs/Manual Tie Points Positions Verify that :
(3) vndmslgnminsumiamnglenaasiawndmansvesnwidudeia @)

aldnafiuiteiananuansinnaiuaglusysum

@ computed Image/GCPs/Manual Tie Points Positions (i ]
> *
g )
. X
. . - " - . N
" - - S Ll - . N & -
* Xe o . ° ° * . . - : N x
. N . - a o . ® .,
T
= L " A S
e o, T e, e, XK ’ *
. . . - & ) ;( - \(
.« % . *
° L} .
e e, L1

b oy Sgaenpdy, 0B Wake PNES Piie PO BV EHERT aTbt BN Aoy, o o

5.3D Points from 2D Keypoints Matches Verify that:Matches l95Un15AUIBSE WA
nsUsznauieniliudon

6. TaLLBYANANTAEnS
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v A

#iden (option) Y GCPs m¥3veaU :GCPs Naunazgnund 1y (lduansmedunsuu
PRIn1gTananuarn139AnIUANN1ATURLY) NM3IA GCPs lnsuMInTIaaauwi
2naudTerandufumuresnis reproject 9a GCP 3D Feivaglurenandindos Jadu

VA5 B9NUBVDIGCP

Geolocation Details

@ Ground Control Points

GCP Name Accuracy XY/Z [m] Error X [m] Error Y [m] Error Z [m] Projection Error [pixel] Verified/Marked
9011 (3D) 0.020/0.020 0.022 -0.005 -0.057 0.894 9/9
9001 (3D) 0.020/0.020 0.001 -0.014 0.014 0.644 717
9002 (3D) 0.020/0.020 0.010 0.001 -0.012 0.455 4/4
9004 (3D) 0.020/0.020 -0.008 0.001 0.005 1.064 9/9
9017 (3D) 0.020/0.020 0.004 0.005 0.014 0.885 10/10
9012 (3D) 0.020/0.020 0.002 0.007 0.004 1.013 14/14
9016 (3D) 0.020/0.020 -0.018 0.018 0.068 0.912 10/10
Mean 0.001829 0.001607 0.005146
Sigma 0.011769 0.009310 0.034216
RMS Error 0.011910 0.009448 0.034601
Localisation accuracy per GCP and mean errors in the three i directi The last col counts the ber of images where the GCP has been

automatically verified vs. manually marked.
GCP Name: 9011 (312064.658.5169801.279,521.478)

IMG_1146.JPG

MG_1197.JPG

GCP 9011 was not marked in the following images
(only up to 6 images shown). If the circle is too far away
from the initial GCP position, also measure the GCP in
these images to improve the accuracy.

IMG_1147 JPG

JUABUNIT UTZNIaNAAMUKUILLUUpPoInt cloud
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1.Aan oy Local processing >LocalProcessing
2.m5aeuliuilain PointCloud Densificatiorgniden wag laliden Linitial Processinghay

3.D5M andOrthomosaicGeneration

Local Processing
[] 1. nitial Processing [] 2. Point Cloud Densification [] 3. DSM and Orthomosaic Generation
®) Full Processing Rapid Check Resolution [em/pixel]l:  auto (8.67)
Start
Progress

0%

Note: Tagnfi point cloud fivuutiu gnasstulusuuutues las winjuilefiazadng
NALNU(FUYEs point cloud & 3 $4 1. Terrain 2. Objects 3. HuArlATWE 3D)
P58 AU ILUUYBIPoInt Cloud TugﬂquguG](.laz,.pty,.xyz)ium5L1J?1'8u§f’;Lﬁaﬂmi
Uszananad msu PointCloud

3.AaN start

dmudeyatiiiuiedfUNaina N30 . PointCloudDensification 2

%umumwmma DSM&ae OrthomosaicGeneration

1WALOY LocalprocessinghanProcess>LocalProcessing

20599aoulidldn 305V andOrthomosaicGeneration gnidian wag Lalldion
LinitialProcessing\ee 2. PointCloudDensification

3. 9den: Tudiuwes 30MandOrthomosaicGeneration AMEla MldanAIlasiden
\WaBu DSM wazAuaziden orthomosaicdsudu Tne $mlud® wuneds GSD vesnw

MsuAy (Anadluseninensussananansawsn) asgnld

93

Local Processing
[ 1. Initial Processing [ 2. Point Cloud Densification [] 3. DSM and Orthomosaic Generation
® Ful Processing Rapid Chedk Resolution [cm/pixel]: | auto (8.69)
Start Options...
Progress

0%

Note: theRasterDSM (25D nocolor)‘g]ﬂa%ﬂﬁuiugﬂl,mu Vo9 Tif WINtu uag
atransparentOrthomosaic lutif gnas1stiu Wieflazainsuaundy
(GridDSM(2.5D),GoogleMapsTilesiaz KML,Mapbox Tiles,Reflectance Map) 38

13il9 transparentOrthomosaic lugtuuu tif WagwiudanMIYsEInaradmsy
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DSMandOrthomosaic
Tneasududutummugeriallfaistudiofiasaiadutuamgs Bonsuuuuliéd
Fosnslaesudonlunisuszananafiuniu

4.A8n start

dlo Projectlasunisusvananafdululsiiayldna

1% rayCloud

T9sunly Mosaic

msldadesdnausyi

dulnan IWa Project

Tlwanadseaniugenawisou 9

T4 rayCloud

14 rayCloud uddenuazamnsathaildiiie -
LﬁumwaqﬁﬂisﬂauﬁLLmﬂﬁhwaqmiﬁlu‘yj (AUNUINABY, Reprojections(rays),GCPs,)
Alle /tie pointdnludf

NufinsuszananandosiaausuIwLy point cloud iUszine / ng / Fudu 9 VDY
AlA5U183D, 30, Inteuanaidulavs uazanautRsneg Wiu point cloud /2.5
anwdsunngld point cloud a¥elulasenisdu q viefurenduiioy 1

ATIADU / U%’UU@@mmmé’ammmaﬁmj

AmuAIA Y89 point cloud Tugufishaity

MsUFuUTIRuN TRy

a5193nquazszuemein(polylines), A, Usuns(Stockpiles)

afunmadeuln 3 HiGAlewanslaes)

daaaﬂaaﬁﬂszﬂaUﬁLLmﬁm(gjﬁa GCP, Tie Points Sulusi®, a519ld point cloud il

ldpnuanuduiusvesanilavisenals s tu)
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T4AuAMOSAIC

msldausudlaMMsAIC Wusidenwavaunsathuildidie -

Tdlunnsiiunn DSM (raster GeoTIFF Digital Surface ModelUUSuugssun1mnues
MOSAIC

WGS84 / UTM zone 32N - (312213.71, 516339543, -10000.00) [m]

=1

N5 14LAS09ANLAYAY

=

Yy A a o & oA ° v
ﬂ']ii?jl;ﬂi@ﬂﬂ@Lasﬂﬂ‘U‘ULUumjLa@ﬂLLaSﬁqﬂquﬂuqﬂJ'ﬂfﬁLW@ :

a

asesviiunui / dvinIandvesuwdariinwasziuinldagldansisiuBand Nuansaniu
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vounuiasviou wWiunmavdusuidussunduidleeldnmsiuaund Tideyaneaiu

Band UDILNUNALVIOULALFVRLHUTN

Project
Mge)c.uagé,ae‘-—--w = i)
-~ e Colodar ox
1 Refectance Hap.
+ [E==u]
bd  Me Aw e var
b 597 asen s
om0 wms  mn  mm e
|imsie 20 uem  maw  mm  swmas
|heses 100 wme wues ne  uoe
|hoen 1300 w2 mm  mer s
|hsie 200 ma  mm  ne e
R
| e Formate
(Bt =] = sman e -ncn e 0wmcn e w0 e @
[ ) Consemimn ]
| o V o]
fomt e e e v
= e;x e’ om  om

B= SEIENEEE S (===

018 WGSSA / UTM zone 170 - (525455.20, 4839762.45) (m]

anluanlwaProject
Snlnanlndlasesnsidudidenuazaiunsaiunldie :
swluanlna PixaD cloud e Wulwa PixaD Tudnydeoulal

Uszananalasinisguuuueeula Tideya Project uazatuayuiiu sulvanldly

Mapbox
Pix4D Cloud Mapbox
~d ~A]
Pixap| | e Pixap | ==
PixdD Clowd 0 Profect and Image Fles PixtD Cloud Upload to ohrmapper” Mapba account
Start Processing
Mapbox (] Log Fle (Jog) Mapbox P
Mapbox (] Quality Report (.pdf) Mapbox | e
["] Gaogle Maps and KML Fies
(] DSM Fdes (.66) )
(] Point Cloud Fies (Jas) Mot b bexbo?
[[] Reflectance Map Fies (.tf)
Progress:
Upload Cancel
[ oo |

dnluanlngd PixdDCloud swlnanlwd PixaDCloud

¥ ndfideeanluganduisou q
Ha PixdD mapper nAulanuganAwIsIIwILLIN (GIS, CAD, a4 ) wavauisatuly

AusunshEaunwanANeiu

o aw
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