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The study of flight elevation and speed of UAV Photogrammetric accuracy
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Abstract

This study aims to evaluate the effect of flight elevation and
speed to accuracy of landfill mapping by using Low-cost
Unmanned Arial Vehicle (UAV) photogrammetry. The study site
located at landfill site that covers 10 Rai (16,000 square meters).
Flight configuration was set up including 80% of frontal overlap

and 75% of side overlap at Ground sampling distance (GSD) 3.5

and 5 cm/pixels. The picture trigger modes of UAV’s flight were
set to safe mode (stopping to capture) and fast mode (flying to
capture). The Ground control points (GCPs) were set up at 5
positions and check point (CPs) were set up at 15 positions,
respective. The Agisoft Photoscan Professional V.1.4.4 software
was used for data processing in order to generate densified point
cloud, digital elevation model, and orthoimage. The accuracy of
GCPs and CPs were evaluated by Root Mean Square Error (RMSE)
values and followed the American Society for Photogrammetry
and Remote Sensing (ASPRS) 2014 standard. The result showed
that GSD at 5 cm/pixel with safe mode gave the best accuracy
both horizontal and vertical positions which can be used for the
highest accuracy work. For Vertical accuracy evaluation, the

result was in the 5-cm vertical accuracy class.

Keywords: Photogrammetry, The picture trigger mode,

Unmanned Aerial Vehicle
1. uni

o - Y ode o v

nsiawIAsygiaafuiawimeaianzTusen (EEC) 4
naliAnaui1milud N1 UNITANUIANYUEY 11591959

G 1 1 d‘ " v a U L

LT 9 luY warn1sN e 80 denaliinalYna suLay
nSwenssssurAfeneliindgymasindeuniuun ogrelsiniu
1A59n15 EEC Tinsuleunelasenisisemiusudawinday 14 1asanns
298U 8,615 auum Tuduvesnmisuiledgmdsadeunagidu
nsann1suaneAnduEy 8,230 duum [1] Kuaiuiazi vl
nsidnveryaresiiiindulagisnisiiludnanisiveilinauvesya
oy Jen1sdnnisvezyanesnieluvsienavlviuszdniamiy
Fududesendedoyaniaignislunisuinsdanis lnedndada

winluladNunzan drudraglunisuimsdanisvesAsunuiiusile

SGI01-1



A N15UsEYNIVINTIANITTUYSWNIYIR ATIN 25

L&NCLCE 25°

risUsyUEISIASNSsUTESIHENG Ador 25

Fuil 15-17 nsngnay 2563 v.vay3

The 25 National Convention on Civil Engineering

July 15-17, 2020, Chonburi, THAILAND

nauvszyaros Teyaluunuiinzuandiifiufedeyaniamenin ns
Wasuwlasiivinan Biochemical degradation kazanunsoiATIZH
U‘%mm&ngaNaﬂiuﬁvuﬁLﬁamﬁﬂmiﬂuazﬁﬁlﬁ A3 lng
wialulad Direct measurement Afin1sldndssdrsraluteveyiui
Fosrialusuveinisiauluiiuiiiienanelhiinsunsiountn
drald Fafimsvszgndlfinaluladenmiaeuliaudy Sseausnan
syezia wazanlenansduianiuuafivainvezls uan1sdisame

v
o ' o o

= ' o a a - v
SANNAIUU ENVLi.I?ﬂlI’]iﬂﬂWVUﬂEﬂLL‘U‘Uﬂ’]i‘U‘u‘VlLMEJ’]%?INL‘WEJSLmﬂ

)

Toyadauusiuduazgnaesgs nuideduildufadunisdnw
sduvunstuiimunzauildlunisdudienimniseinia lngdnw

a 2 _ Al a o 1%
sUuvumstunazanuiinldlunstuaienmingldenniaeiuls

Audurdasiagnlunisiununivedlanavvesyaneslilaniiugn

foeguilEuiUNINTIUNSIUNLTIAEANE1EM190INAFING
< ac =
2. Q‘UﬂiﬂJLLﬁS’Jﬁﬂ'ﬁﬂﬂ‘i‘:ﬂ

2.1 Wuin1s@n)

Tuns@neillddendaunuiundnviluveilsnavvezyadoy
WUUMNBY Asaguuiina 14.14°N, 100.67°E sMUARABIANN B1LND
Aaeday Janiaunusiil 14 fvuenuiivindu 10 15 duwansdnuas

Hunmagiimanslugui 1

SUT 1 4
v

’lLL‘Vi‘ulﬂLLﬁ%5ﬂ‘1:)€u$1/|Wﬂﬂuﬁﬂ’lﬁﬂgﬂaﬂﬂE)‘U?J%E;IJE‘WJE)EJLLUU NN

WIAUIAANUAARBIEN

2.2 M9815I971PFUIU

Tun1sviunudi nmdnesagonirsldaududesfinisdise
AAEUILLA DIMUARAAIUANATN (GCP) 13U Georeferencing
1AEI199ANSIVABY (CP) il 8M5IIFDUAILYNHDIVB LT Lag
nannsudagadinandesliaseuaquil uiidnwi aundn
Stratified Random Sampling ?ial:f]umiﬁmumagmmummmWij"u’[,ﬁ
nszaeAsaURRNituTidTa [2] lumsnwildnee GeP d1uau 5
0 UATINANTIAAOUTINIL 15 90 Auanswuviesgane 9 Ty

JUNNT 2

® ccp s & G 3
Ocr ' g

FUN 2 wanaiumisn1snen GCP uag CP luitufifiny

W91 iildfin1$1990 GCP way CP udadinisifuenfidana
nilansaie 35013 Global Navigation setline System (GNSS) kuu
Real time kinetic (RTK) feigunsaidiie Hi-Target $u V100 #iliiien
ANUARTIALAA BUYNILLITIU 8 §adlnT + 1ppm RMS WazuuIfa
15 fiadwns + 1ppm RMS Iﬂﬂﬁﬂnﬁﬁmﬁ?ﬁamﬁgm (Base Station)
Tuuvyandngiuged 1 dadugneenaunsifalidnadivetls
nauvezyaroy lngfldundmiagdaansfe N = 1,502,532.000
s, E = 554,745.000 s, z = 50.000 wies wazthannfindoudi

(Rover Station) 1U213uugn GCP way CP il aliup i fauans

anwauzuazn U URulugun 3

3Ut 3 nsd1sranaifudaY RTK-GNSS Hi-Target $u V100 (n) Base

Station (%) Rover Station lu () 3AAIUANAMN Wae (1) IATIIFOU

SGI01-2



A N15UsEYNIVINTIANITTUYSWNIYIR ATIN 25

&NCLCE =25

risUsyUEISIASNSsUTESIHENG Ador 25

Fuil 15-17 nsngeu 2563 2.9a43

The 25 National Convention on Civil Engineering

July 15-17, 2020, Chonburi, THAILAND

2.3 719979808104

Msdsanmanenseniaiievunuilunudseiilaldeinie
sl¥audurilinginign (Low-Cost UAV) 8% DJI §u Phantom 3
Professional Taadingesa18a1muuy gimbal §%e Sony EXMOR
1/2.3" CMOS Usenourfuiaudiianueilniawintu 20 wu. uwas
ANELLBEANABAYINAU 12.0 megapixels (4000 x 3000) AILAAIYA

o1mAeuluguil 4

5UN 4 yaenmaguliaududiie DIl Phantom 3 Professional

nsAnuilddudrenmituiidinudesuwuuiiunndsiueenty
auinguszasnisdne Taeld DIl Go Application LiemunuAns
nunsssydummaglimansvesetniaey  uagld  PixdD
capture  lumsivrunanwazn1siuaisniw Wamsdeuviugum
Msdeuriuiudn Anug  wargUuuunsaienm ldinuents
douriun wauntiuaga iy 80% way 75% auEIRU
ﬁwummmgaﬁuﬁiﬁm Ground Sampling Distance (GSD) winfiu
35 uaz 5 wu/9000m wagimuaguuuunslumenineie Fast

Mode wag Safe Mode AaLanIsIgazIdentumIsIan 1

157199 1 AMsivueanwaen1sTua18AIN

Number
Configuration GSD
Mode of GCPs CPs
Codes (cm/pixel)
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Fast Mode Fast
3.94 54
Case 3.5 Mode
Safe Mode Safe
397 53
Case 3.5 Mode
5 15
Fast Mode Fast
5.64 40
Case 5 Mode
Safe Mode Safe
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Fast mode Case 5
W GCP:RMSEY /GSD
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Fast mode Case 3.5
GCP : RMSE X / GSD
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Wisuilsuaranugndeslumiieganin (Pixel) Tuwuisiu (RMSEy)
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Fadununmussiananuiiiiniugniesgeqn (Highest accuracy
work) aagnaedluuisuinndt 1 aninustesnimiewiiu
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Mapping and GIS work) LagA11gNABININATY 2 qﬂﬂww*fulﬂ
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. Standard | Visualization
Accuracy Highest .
Cases Mapping and less
(RMSE/GSD) Accuracy
and GIS accurate
(pixels) work
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(= 1-pixel)
(2-pixels) (= 3-pixels)

Fase X Position v

Mode
Case 3.5 Y Position \/

Safe X Position v

Mode
Case 3.5 | Y Position v

Fast X Position v

Mode

Case 5 Y Position v

Safe X Position v
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Case 5 Y Position v

oS pufisumnugnioIve9AnTIIAB UANLLMTEIY ASPRS
(2014) WU anwaEA1SUULUU Safe mode case 3.5, Safe mode
Case 5 Wy Fast mode Case 5 fiAnArugniases CP yaviauny
X waw wnu Y teaniwsewhiu 1 ganm dadunnnimussinneu
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0.80

0.65
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0.47

RMSE/GSD (Pixels)
o
~
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0.18

0.20

0.09
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Safe mode Case 3.5 Safe mode Case 5

GCP:RMSE Z/GSD i CP:RMSE Z/ GSD
U 8 AmnugnaesluuwIfensdl Safe mode #1 3.5 uag 5
NFUN 8 AmugnaedlulLifIves GCP uag CP Miinndnu
n150uAEAMKUL Safe Mode case 3.5 uay case 5 WU case 3.5
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1.84

2.00
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RMSE/GSD (Pixels)
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Fast mode Case 3.5 Fast mode Case 5

GCP:RMSE Z/GSD [ CP:RMSE Z/ GSD

53U 9 AnugnaaslunufAensdl Fast mode 71 3.5 uag 5

9n3UTl 9 mnugndfaslulinises GCP uas CP Mifnaindnwas
n150ugBnIMUUY Fast mode case 3.5 ua case 5 MU 113 case
3.5 limugnaeswes GCP uag CP find case 5
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AT ulunuad e (Vertical accuracy class) (ASPRS,2014) 1oy
Wisuiisuen RMSE, lé dwsunsfnmidaugndes (u/qaam)
YNAUAILAT GSD younsadivy 9 witelildmiae RMSE, wdathan
Wisuieuiunesguluuny Z lnemsidSeuiisuazdneglugluuy
in Non Vegetated Terrain §awani1si3suiiisuuinsgiusanansly
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Vertical Accuracy Class
Cases RMSE, of CP
of CP
Fast Mode Case 3.5 .27 10-cm
Safe Mode Case 3.5 2.50 2.5-cm
Fast Mode Case 5 15.21 20-cm
Safe Mode Case 5 2.73 5-cm.

M99 3 UARINITTIUUNAINGNABIYDININE 187 9934
(Orthophoto) w84 CP Tngn1siUTautisuainal RMSE, 41001519
wu3n wawes CP fiflszdumnugniesifigade 2.5-cm vertical
accuracy class ﬁag‘ULL‘U‘U Safe mode case 3.5 SzﬁUﬂaﬂuQﬂﬁad
9998911A0 5-cm vertical accuracy class ﬁag‘ﬂLL‘U‘U 5-cm vertical
accuracy class Wlefarsananugndeanuin uuuunsduilvinadi

AMia GCP uag CP Apguuuun1sluluy Safe mode case 5

20
el O PN
S 3
1.5
G}
[}
= > o
€10 e =<
2 < g 3
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¢ S g s
«n =}
=
=05
0.0

Fast mode Case 3.5 Fast mode Case 5 Safe mode Case 3.5 Safe mode Case 5
GCP: RMSE Total/GSD i GCP: RMSE Total/GSD

JUN 10 AnugnAeeTINves GCP uay CP wiavdnungn1siy

E‘Uﬁ 10 LLammwQﬂﬁamu (Total accuracy) 989 GCP wag CP
1048 NYurNSTULUY fast mode uay safe mode 183¥a 2 il
wu31 Anwaizn1souluy Safe mode Tmnugndesiidndinisdu
WU Fast mode uagnsal 5 aglvinadndingdl 3.5 vesdnwizn1sty
WUU Safe mode faA1ugNABaras GCP WU 0.49 3ANW uag
ANLYNADIYDY CP 1Y 0.60 IANTN ANEIGU

nMsienevinarugnaeslunwgy vinliiuinguuuunsoui
wangaudmiumstuisamdanumnganuuiiugiuvesnay
gndesvesiuniimsgimansiiendnnindtwooilsifaavuas
ameeRsasuaniutoyaddglunisaiunuiimiugadsiiui

(Digital Surface Model, DSM) Waguuuinaodauiia (3D model)
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~ Ry v sa v o o
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' Y
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Fnsfudieninluiiuiiidauunndrsvesanssduinniuastu
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a=d (18()) @)
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