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An evaluation of UAV-derived aerial imagery for estimating the yield
of sugarcane
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ABSTRACT: The objective of this study to estimate the yield of sugarcane pre-harvest 3 months using
aerial imagery-derived UAV. The study area was the field-grown sugarcane in Amphoe Muang Phimai,
Nakhon Ratchasima, Thailand. The sugarcane plantation aerial imagery by UAV with a 12M pixel camera
was acquired by flying at an altitude of 90 meters. The data processing of UAV images was carried out
using modern computer vision (CV) algorithms for estimating the height of sugarcane and spectral
reflectance observed from the aerial imagery. Randomly selected for the ground data collection. The
sugarcane yield was estimated by multiple linear regression. The best-fit models with R? values are those
of 0.62 and possess the lowest RMSE values of 2.84 t/rai. It is anticipated that the methodology presented
in this study can be used as a guideline for estimating the sugarcane yield in other areas, as well.

Keywords: UAV; yield estimation; sugarcane

unmidn
dog I Huiiwanamnssundnnuddgrarsugiavessemelneg msziluldsesnimansesalvg

a

Hu Sudv 2 veslansesnussmaunda uenantudessudufivonamnssuidfifsrtomnnuelunnsesdu
s szﬁuh’mﬁﬂsamwfwmaLLaxqmmMﬂﬁwiaLﬁaqS'u 9 1w n1sudaliin 19 nsgany tevuea 451
HARANTT1MS $17U1ded wanadn Wudemas uavennsdns udy druninthma (molasses) Akoneanain
ihanalusswienisudn annsoiluiindumddu (um) 1#Ende gramnssuiifdudisaaeuldinnn 1
AuAU Imwizmﬂimaﬁﬁuﬁﬂqﬂﬁaa Uszana 9.5 d1uls finandndenasdia 100 d1udu Amduyadiainnis



KHON KAEN AGRICULTURE JOURNAL SUPPL. 1: (2021) 307

Frmienayszann 180,000 Sruuw Tas lilvuyarvomandasideidesdu q @nnuamenssunsdes
LazImanTIe, 2562) SLuﬂmWiwiJQﬂé”aaﬁéuﬁ'lLﬂué’faﬂsﬁﬁuﬁmumimg MlrnsAnnunsiasyulanaznis
yuenandsluadunsnenstuaziuegfunisdsaniaau ullimaeutisgardeyaiildtuiian
ﬂmmﬂﬁ'auﬁawﬁwqq Tddldseinan usanu swUsEnafiinnlunsdsae (Chu et al, 2017) fatunisinany
mam%zy,tﬁuimLLazﬁmEJwamﬁmﬁmﬁﬁmmgﬂﬁammﬁw anszeznaazkssudsdudmunedfymalulad
nmsdrreszezlnasufumadennileilvangay Tnsamesuiuiivualng wseduisnsd anssevnauey
w3391UluN19815793 Jensen and Binford, 2007)

\Huaindt 50 Yudrfinmareaniisugnihunldiiedanunisiyivlnvesfiona Jagiuam
grummuglEaudu (UAV) sdsldsumsussiiudmsumsiensinmelumuwUsusudeiuidmiunsianis
AMULuEIMIINIsnEesiiesninaw UAV e1aldsuesnsindilutiiianingavesmassaiulavesfivesn
599152 (Na, Park, & Lee, 2016) TutnslaAtfinusnennirenuldaudu (UAVs) Qﬂﬁmﬂ%ﬁuﬁ’ﬂﬂﬁm%’uLLaU‘WSm
Funsaduszerlnadifiarugeiuasiauandeagaionnidelfiuioudumiuades, tmiinuiuassiunu
M3 (Garcia-ruiz et al., 2013)

' v
saa o

ya1e9uIveladuinisidauivainraledinsu UAV wasiumasifnsslufiuiinemsnssy lag
S189UNNSANYIVB Zhou et al. (2017) ¥NA1SANYINTISYNUIENANANT1I el AR NN TUNA18T9L387 370

v
Y £%

ANAYLUUMA89AAY (MS) kagn ey RGB Nifnfdnassvuiinnmuueinideulsaudy (UAV) Ingiasiy

Sa

Qe

v aNaa o

wuudnaeenie Meidunsnaneedady wudrdaldnviunenalafgnfe VAR N5s8gaias9eaulasszses

N

73 (R? = 0.73) wazdailfiwmssaivihuenaldiaaie NDVI fisvezdwiomazszasdonaniandainnuly (R =
0.76) widedninvesnuideves Aelilainisuinnugwewudrnldlunsiunenandnsiie Lﬁmmﬂmmqq
Jumuusiiddalunislovssanamandn s189mn15Anw1ved Yang, Q. et al (2019) ¥nis@nwnisuszana
nandntdnd1aluszezan 99 wn1ewate¥13na U (RedEdge, MicaSense, Seattle) wazn1nas RGB lag
AnszimelassineUszamifisunuy Deep Convolutional kagniaviiiunssal 3nnani1sAnwInudn Tuns
innerandndadn Tirenugnses Tae R? = 0.585, MAPE = 20.4% wag RMSE = 0.658 Wia1na1uideves &
fordaiiniunsussnamandnvesudatniifisssogdowiiiy msinmafudeyaiivaretsegiions
Igvinsuseusieuls steaun1sAneves Som-ard et al(2018) ¥n1sAnwn1sUszanaransounewfiuien
Tagldnmangainnasy RGB ﬁﬁm%&uummﬁmuﬁﬂu%LLasmﬁayjamﬁﬁ'ﬁ’mﬂmﬁuﬁu Suuniiuiidniiiu
Seafuiiufidnitldlsos Sinseviiu 2 35 Ae3 OBIA uaz Pixel base Tnewa 2 33 msFuIaNananSoE
Tngldanugedosiiinfoussniluauguiunansduunaumuturesdos kan15@nyInui1is OBIA
ToinansUszanarafigaiisosas 96 wayds Pixel base Winan1sUszanrogi fouas 88
Pnvanesenufinaeds wuindenudululifiveyssnanandndosnnameisaneinimeuls
autu falunsdnunilisdaunfigiui aunsaUszanaranandeslaglitayafn1sagyioulaarANES
Fosarnamaeniseiniaaine1niaeuliaudu Tasavinisussanamnandndesdoufiuiien 3 Weu viinis
Ainserimesanesfiuuuassdudunaioiil Ineldnmaneanemeeuliaudussesitusofinga (GSD)

U9 100 LWURWAS WileAAWINNzaNYinNsUsEiuUsEanSankuuiassngltadudseansnisandula (R
LATAISINTIEDIIAIANUAAIAAMADUAAIABURAY (RMSE)

ad =
35n15ANW

WunAnwaAdeiiisegduneidiesiiung dawdnunsivdin #ifa 15007°44.217 N 102023°25.41” E Wuf
MavaaUsERnn 1,600 m319AalAT AINES 159 1AT INsEAUEImzalIuna1e gumgiiaiesiel 30 e

1Y

waded lundesel 1,037.4 wu.ssuzrneseninauwasudeslgnvindu 1.5 was Wusiu deeidnuwiduiug



KHON KAEN AGRICULTURE JOURNAL SUPPL. 1: (2021) 308

vouwnu 3 lngeduuunaziinass degnausn szexlgn naassUgndes Wedui 15 uns1Au w.a. 2562 (Date
of planting : DOP) #3devhnsiiudeyaluiuil 26 nanau w.e. 2562 (DOP : 284 Ju) (Figure 1)

219600 219750 219900 220050 220200
o

1674750
1674750

(-

1674600
1674600

1674450
1674450

1674300
1674300

M s ¥
219600 219750 219900 220050 220200 220350

Figure 1 Study area at Muang Phimai District, Nakhon Ratchasima Province
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Figure 2 (a) Phantom 3 Advance; (b) RGB camera; (c) Smart Phone; (d) GNSS RTK; (e) Ground Control
Point (GCPs); (f) Reflective calibrate
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Figure 6 Orthophoto map at GSD 100 cm Figure 7 Digital Elevation Model
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Figure 8 Scattering plot show compare observe height with UAV height
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Figure 8 Flowchart plan

NaNISANEN
IINNIMANUFUNUSTENTNHANANEND 08 ATdeTioUlal (1, g uag b) kavAuas (H) fildainenie

a

guliaudu aunsadesieianuduiusvesteyanie anduius (Correlation) lneuanudurduuszans



KHON KAEN AGRICULTURE JOURNAL SUPPL. 1: (2021) 311

anduiiug (Coefficient of Correlation ; R) Tuguuuuves Correlation Heatmap fsuansly Figure 9 Tnedien R
s¢lsliivinouasiidndaus -1 89 1 A1 R Andnlng -1 wansindudsimuduiudiBsaunasiinuduiugunn i
R AlNg 1 wanednmaudsianudunusidsuinuasinnudunusunn wazan R Anditng 0 Lanaanfawusi
ANUFuRuSTulpeus o lila U RuS T aduy

b
N

;

H 0.38 0.32
Yield 0.57 0.61

&
" R < > ©

Figure 9 Correlation Heatmap
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Table 1 The R” values and the RMSE values of regression algorithms indicating P<0.005

Model R? RMSE (t/rai)
General Linear Model 0.62 2.84
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Figure 10 Scattering plot
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Figure 11 Map show the estimate yield sugarcane
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