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ABSTRACT

Tree counts and sizes are important information to apply for crop vyield
estimation and agricultural planning. Therefore, implementation for automatic
extraction of trees numbers from remotely sensed data is a challenging task. In this
study, a novel approach and algorithm developed in MATLAB is proposed for the
automatic extraction of citrus trees using unmanned aerial vehicle (UAV. Initially,
preliminary testing by using Google image data have been done using of 2 fruit orchards,
orange and durian with 30 images per orchard the research team 3 methods developed:
1. To count objects from its boundary 2. To examine the number of objects using the
color its 3. To count the number of objects using its radius. To validate the performance
of the developed extraction techniques, the ground truth images were interpreted. The
accuracy of techniques 1, 2 and 3 has shown the absolute mean values of 75%, 76%
and 88%, respectively. Improved accuracy results were found when the improved
algorithm was included DSM (Digital Surface Model) generated from UAV data. It was
found that the accuracy of techniques 1, 2 and 3 are 74%, 79% and 92%, respectively.
It was found that the accuracy of counting the fruit tree obtained from the developed

algorithm would be usually high incorporated with DSM data.
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1.1 fuazauddny

91mAgUl3AuTY (Unmanned Aerial Vehicle: UAV) 1dumaluladasielnaifiingas
lasuaudenluanudiud1sia IngarunsavsnumaeiniAe1unudyyIaing Feflsvuu
AUALLazNsEIMITuiauUS Al RuasuuUAsnlud® armsamuauaInszeylnaunu
tinduass luednnsiennroulfauduinlivsslesdineglunaniadisitn laefinisld
Ustlogilumsnisnmsindunsgiialidegs uiludagiumaluladoinimelfauduldd
nsimuTliiiusEans imannTunasdsianignas vilidnsussyndldoinimeulsaudulu
Aanssuenes e wannvatsngadu (53729 yimae, 2556) 19U MsTauiiofaun
Hotuardn MiInd e N13dM5INTNEANTTITUYIR 115813396 931 9unuud ot gy
gaAMNTILLagNITNEAINTT sl venandameeaineinimenuliaududianinnasig
wAndamiluudiassnnugenendnnsmallauwnsuae’ deanansohludsegndldlunis
Uszanainnuagwesing safadulledelssneunisametiudunuvesing fuldl enans A
Ugnasasla

fuuvesilinfedlundasmzUgnidudeyad dgildlunsdanssuinunsnss
dosnausafuteyatugudvlivsuiehuumandadetiui Tudagtudineluladi
uwsnanelunsthaldnsatudnoudulsl Fsdalnglidoganiniunanvansunas Téua
AMATITIEN AWEIEN0IAA kaznwneInIAEuliAuTy esanasnue iy
ansnvesiuiivunlngliinglifoadludsaeluiuiiass (Gistda Academy, 2558) Sniis
fatheusgndanalunsiumeoussnulsilfdonawazauusznaidueiann lasiaws
fianufifinisugnifuduauann Wy auuzun sudida anuidou usu venaniniad
dsanluvsiuiidnnuhifuliuiunuwunmaiu Soildendensdiis ogslsfnulu
Haguuddinsrsatiuieussuaunsedslifimaluladfimnyaniazgndedunisngs
dulagdnlulf Jevilinisesaduitviudulddanugeiniazldiairo uiann vl
weluladimsdsasaniwannenmenuliautudumsesnvisiignianlduselev fsmn
finsineluladmsuszanananimnianiieaisdaneiiulunmsasetuluudnluifuy
Joyanmagnienmasilivsendaduvulunisussinamandnlaegaumima

nsAnwiafatdsalsdnwuasiaudaneinulunsnsaiusuiulinauuudalua
TngUszyndlddeyaninaieniseiniai ldaineiniaguldauduii ysauinisseuing
nszuaumsinlaunsuans uwazmaluladnisuszanananimdaay sauieldwaun Graphic
User Interface (GUI) Lﬁaiﬁdwwia;ﬂ%’mu (Juthawut Chantharamalee, 2016)
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yinsTudngnmanuizun Sovniagloste Tutufl 13 fusieu w.a. 2662 faudinan 10.00 -
10.18 u. uagyhnsdudrenmaiunzun Smiafivalan Tufuil 16 Aueneu n.a. 2662
Fausinan 12,51 - 13.10 u. Inevia 2 Judildvinnmstusienwanimenniad lliuasnsuniu
LasfiuaIuAniiunss
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1.5 deudnsianig

n15UsEUIaKANIN (Image Processing) Ao N15Us¥gndlda1un1sUsEdIanaUY
Fuaras 2 TR wu amidls (nwee) vSen il Gale) warsisudedynia 2 Haduq 7
Tallgnw

A1sUsENlaNanNINAIANA (Digital Image Processing) tunisnanianafiauay
Sana3fiusingg fldnsUssinananwilegluguuuuddve (amadva) nnlufitmnesiuds
Fuaafdvalu 2 48 duq Teeiludae nsuszanananmdiavaioldedanineg ez
nsoumquisdyaiale (Video) nionmiadeulnn Fsanluyavesninils Sendn sy
(Frame) wiangq amwaofulunianian defredmwaia 3 98 Wetunandulini 3 vieoramy
ATBUARUINRYL IR 3 JR Buq Wu A 3 Tniemsuwnd WEeenRTINNNIIL WY AW 3
17 wazuvaevils (Multimodal image)

WUUS1aaeR uiafanea (Digital Surface Model: DSM) Ao n15a319uUUsIa8q
AuEITeInlivsma wazdmnudoyalbiegluguuuunisnia uietdeyasiames lnusau
AnugesdsUnaguiiuianianisainaadlan gy dsugnaste dulsl uasalsl Wusu
GrnssuanuivisUsemelng Tunssususgudusd, 2561)

nMMaesls (Orthophoto) A® mwmaagﬁﬂizmmﬁa%wmn@mwﬁ%auﬁuﬁ’u laed
N13VIAANBULLTVIAMALUUNITRIEIINYAAUSTTIFTveInIneenld amessilsaiuise
Branldleludnuagioatuunuiinissiu (Planimetric Map) siosainfiannsidiunsd uae
mﬂﬁwLé’uﬁguﬂ’smqam%uﬁ’wumwaaﬂﬁ syl uaniinmenslsfaunsayunly
Lﬁdmﬁmﬁ’mmuﬁgﬁﬂﬁzmﬁ (Topographic Map) Aaanssugniuuwislszinalne Tunszusy
51U, 2561)

onAgulfaudy ¥3eg1e3 (Unmanned Aerial Vehicle: UAV) 1dusnimgiudl
Liflinduuszsinseguundes Bauduvdetndu uransaruuld enimeuliaudud
U519 Yun UL uagtondnwaliunnsnadusenly muvdnudrenmasuliauduiae
Tnsu (Drone) FaduprmAsnuiimuauainszeglng Tnsauausalui@ndos 2 Snvae fo
nsmuAuanszezlng uaznismuaLuUSEludAlagldszuunsiusnenuies Jsiesende
TUsunsursuimesfifsvuuidudoundiimsinmeiluenniaeny Tngeoranailesn erne
eulinudu fe 3esduitanmsaduldfeszuudnlugd Tnglideddinduysesiniseguy
2IneeU (Uszande Aanoou, 2014)



1.6 aUNAFIUVDINTIAY
1. weilansesntuiwuingannsaivesingiivseansanlunisesiatuduuline
1niign
2. nmalfuvuaesiufinfdnealunisanatuswaulinadaluifuiagnnnnuns
fianugnsesvesinuiulinauinniinisldnmeasls

1.7 NT0ULUIANUIRY

{itelsoenuutnseuuuiAnnuieiieldlunsimundaneiiudanm 1.3 deldun
NN1INAaDD DI UAI8AININN Goosle map Lt abinIIVE IS TR TARly
MATLAB fisfataisaneinuiiionsasiatudnnuduvesinaainnnarenseiniailldain
p1nAguliauty Tngtdanediudiwud uilvhumeaou fuaiunzunidiedoyans
wwuhassituidauawuasnimessls Mndurhnmsesaaeuarmgniasfaetoyannisuya
MYAIEAN LarUayalINN1sa1TIANNAENIL
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Toyaanaeulsaudy

N1IUTZIIANANINAEY

Photogrammetry

v

LUUDIADINURIRINDA

(Digital Surface Model: DSM)

A 4

v

n1measls (Orthophoto : RGB)

A 4

UL

(DSM)

FIUUTUNN2Z

(DSM)

FIUULUNIL

(RGB)

AIUNTUI2
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v

Digital Image Processing
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FuIUAULT
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Wguriguanuuaulel

v

'

ATITABUANUYNABITENINYATBYA

DSM iU RGB

miaaaaUﬂawmgﬂﬁaqmaquﬁazaau

AN 1.3 NSAULUIANIUIRY




Ui 2
av aa ¥
LPNAISHAZIIUIVYNNYIVD

MNNMINUMUENasIazUIseAAgdes e unuiAelunsdnuanuideites
mMyiansaneiiufionsnsaativdnnulinauuussluifmedeyaninarsaneniayuls
AUty {338ldvinnn359u5ImMdnnns budAn naed tenansuazuideiiAvates lasdl
5190uL98AUBIUTELAUANSY et

2.1 winRemguiiieades

2.1.1 ¥anmslannsiwns

2.1.2 LNANE0INSETI

2.1.3 wAniRgatuseniuas

2.1.4 WnARREIRUMATATEMS

2.1.5 ¥nN1INNEDH

2.1.6 GNYEFNINIEANYBIRUNZUN
2.2 WEsLar AT

2.1 uuIRanquitieatos

2.1.1 nann1sInlannsuuns

1. ANEWNNBINA

AwgneneoInALUseanlunnAIuAIEEe TagnwAs (Vertical) fanm 2.1(a)
Ao mwﬁmﬂimﬂiﬁmwmﬂﬁaﬂasﬁuumﬁ'q fﬁmemﬂé'awmzﬁmaa&ﬂuum?ﬁ ITUIUNMN
%"umuﬁ’mwmiwumaqﬁuwﬁﬂgﬂu amildaziSendn “Aeas (Truly Vertical)” Fanns
dennAsenvzd SnsnavesanimennmaiiiasssdufinisiBedluvnzdienin dunures
ndouduslUnnuuinafisadntos anildidendt “amdes” Tunudlnganudemes
wnundosazoundn 1 aden wagluiiu 3 osm daunimdss (Oblique) Ao nmdidnslagli
unuYeendoadetean Feuwvadunimdess (Low Oblique) fanm 2.1(b) aglaisingdu
vauly wagn1Mdsaga (High Oblique) Hanw 2:1(c) sz nguuaduveuiih (AndAdnd
A3nNang, 2559



Vertical Low oblique High oblique

A 2.1 PWEEN199INA: (2) MHAG (b) AWLREIAT UaT (C) AWLRENES
u: fAinAdna AN (2559)

2. NMFNWHUNTOU

M3y stuiiesnuuustvgndenludsdifgdmiunisdrsalnlawnsy fidn

YDILARZNIMNAT LATUNISIINUADEIUUE NN D I LANUAUNADINT VUIARIBENS WaTTOUNU

(%
= =]

MusEninanmeng audeen1svesalneslalnlniines Ao YnInuuiuAuIzgnatenIned1

9 9
1Y L

fevanagunuumindrentsiudoudu 50 Wediud widednuurvodanluildifufiumy
waze19fl8nSnaniousnudiwansenuiuas esduvhlinisdeuiuiy 50 Wedidus 1l
Weewe Wislmiulatnmunzaumsiutoutu 60 Wesidus waz 25-30 Wesidus dwsuns
Fouriusuine Tnensnsrasuninse UAV sadudesdouiuiuie 80 weddus wislils
maé’wéﬁgﬂﬁmuau%ﬁdﬁ FomsiarsanluvasiivhununsOufonuazBonafidosnisuy

(%
& a

WA (Ground Sample Distance, GSD) Ine GSD A9 528 NSULNUTIMNsDanTlafnlwauy
SUNIN A1 GSD 891UpANaLL D UL TN UNVDININE18WaLII8aLLd N LaiulA Az TaLaL
a =

899U 99 GSD Yoy MU INNNITATDINABIANINGIWDI UAVS intloiunu uagadnnendlnia
Y04naes Ing GSD ansnsaduIadlaaInauns (1)

&
Re

GSD = (pixel size x height above ground level) / focal length (1)



Pixel pitch
E .

=— Detector array
= —

Focal length

IL
o
=
=
wm

Altitude

! Ground
Ground sample distance (GSD)

AN 2.2 AUANNUTVBIVUIANNIYAVIINGDIAINEGIVDY UAVS mtlanufuuazad11e?
Wnavesndasniinasna GSD

fan: (Greenwood, 2015)

3. Ussanwesenmagulsauduamsunudmiameningy

FenssuanuwitUsemalng Tunszususigudug (2561) leesuiedn eamaeuls
Aududinsudsussaviienansaimuaguuuunsdalévanednuay feituegfugnuszasdly
msthlld padnenmansvssonaulinudugninuntudmivldimlunisialanisia
nilwFeannzveandvszmelunsiluld uenandtefinnsandinanagdesiisinoinia
srul¥nudusananiluldidussdnsle wasiinasldieqaustasdnsomguala Tnouys
Uspiamvasonimeulinuidmiunudisadenmaiedu 4 Ussion i

1) o1namenuldauturlndnnsy (Fixed Wing) Wuenmeuil idnvazadiefu
wwasfuialy Tszorinansdutssana 30-60 unit annsaduaseunquituiildunnnds
omaeuliruduuuulnuyu Tunisasenasdosendeiiufilanaeaums fniw 2.3

2) enmmgulEaudutindnusu (Multirotor) uenmasuiuasuuisendonisay
vadluialunst uawarduindeululuiiamesige Ussnausaeluinaiwiu 3, 4, 6 uas 8
Tusta TaevhlUldsvznainstuussann 10-20 Wil fsnm 2.4
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3) oxmgulfauduaialnuguiies (Single-Rotor Helicopter) ilusnimenuilil
sUTaglassadundeedneunes limidouanaiulsaudurilnUnuyu dluaruie
Tngiiedluidenildlunisindeuiivazdlusinvuinidneguumsvesenniastuiienugy
frmalunstu GeagiiszdvBammannnitenmaeulfeudurietnmuunaiu fanm 2.5

4) A uldaudurdadnn3sduauuii (Fixed-Wing Hybrid) tuennideudi
Fsumstandualng fdmenmasuduwuuemaslieudusiadnede wiannsndy
asuuafsld Fadunsduedervesszinvemaiuliaudurintnaiansudive ey
BaudusiaUnmpu fanm 26

A 2.4 aamAgulFauduriinUnuyu (Multirotor)
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2 2.6 anAeuliaudusdaUnnssduaduuang (Fixed-Wing Hybrid)

4. SZAUAINLIEN

izé’ummqqL%?ﬁ’lﬁ@ﬁﬂﬁﬁﬂﬁWLﬁaﬁwmiﬁmﬁaﬁmmuﬁmﬂ UAV auflonns
UfdRkarlumwailavesmsiduiivasnfouazgniedniungmang ?J'aizé'fmmuquﬁumﬂ%{u
wdawalvimuazidunsnas madnenmlusefugedsaansatisannistadouinuldlunm
Yo9oIAILar AU UuiluAu Tuvnriseiumang wiazann GSD uazliununmYeq
A (ennssuanuurissemnalne Tunssususiyuius, 2561)

5. ﬁ;mmw}mmﬂﬁuau ( Ground Control Point : GCP )

FaanssuaniuuvaUseimalneg lunssususigudud (2561) a5ueinaaniuay
arARuAY (Ground Control Point: GCP) e galaq Ansuariisalussuufidand

Usznea L‘f]ué'hﬂaNﬁﬁﬂﬁmmaa%’mmwiﬁﬁmmé’mﬁuéé’w%qﬁuﬁuqﬁﬂimm ANUNTOLU
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aami‘;luﬁ;mmuaumﬁw (Horizontal Control Point) LLazﬁmmUﬂum&aﬂ (Vertical Control
Point) Feszuuiiftagneddlussuufitagivssmeaililaeitily fsd

- Aifenesu bud seuuiidagiimans (afiyn a09330) uazszuuiinania UTM Easting,
Northing (N, E)

- fifavmans 1Hun sefuganiioiusneds 1wy seiunsiaiunas (Mean Sea Level: MSL)

6. LWUUSRBILARIneA (Digital Surface Model: DSM)
mnssuanuuisssimalneg lunssususigudug (2561) efuisiuuuiaesiiuiaiines
(Digital Surface Model: DSM) Ao n15as1ekuuTIaeIANgeniiusene uardniudeya
Tegluguuumssninvetayasame Tassamenigie dsunaguitufivnameninges
Tanshe 1y aegnass fulsl uaswals 1Wudy

7. nme9ils (Orthophoto)

nMevsls (Orthophoto) Ao Mnweanfivsemafiaiaangnimiideuiuiulneing
VIRANYUELTVIATALUUNTANEINIAGUETITIALveInNeaNnlU Ameeslsaunsauanlyle
TudneasPgafuunuiniesy (Planimetric Map) tiesnilunasdiuasd wasdmniidu
Fuprmgundeuriuuunmensls aglfduusuiinmeesftansohulglfduienfuuw
finfiusgme (Topographic Map) Grnssuaniuwissymelye Tunssususiyudug, 2561)

2.1.2 uuAnI399N15d1929
1. \dosdiouayaunsoflumsasaaiiulifia
. LLmuﬁaﬂ1wqﬁﬂizmm%nm‘ﬁuﬁﬁﬁﬂmiﬁﬂm AINANBAULTBY WIDNINEY
1199107
- m‘%‘laﬁuﬁﬁ’mmqgﬁmam% (GPS) wazidisiia (Compass)
- gunsaidug ldun ndesdhenw aunaatiuiin waziateaden
2. 9nAguliAudy DJI Phantom 4
ARUELUR:

it (sanuunwesitazluiin) 1,380 n3y

- genugniesuas Hover Luads + 0.1 Lins (wSeudiesumisidesia)
Wag +0.5 LuAS (W3 oUAILAUY GPS) WUIUOU + 0.3 LUAT (AYATLNUY
oY) uag + 1.5 RS (WSoNATLAUY GPS)

- SBUUTBUAILMUND TN GPS/GLONASS

- ANazldund A le UHD: 4,096x2,160 WALty 24/25, 3,840x2,160 N ni9a
24/25/30 FHD: 1,920x1,080 #niga 24/25/30/48/50/60

- arwandean i 20 Mega-Pixel

- dedfyyrunim/deyanisiu warUSnaununne’

- qnaesnuuea 3 wnu (Wanwnsaneandesla)

- usawessldnnsatind 8-1/8,000 Fundl
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YUINFUAIN 4,000 x 3,000

ATN9geEn 64 finglud

LUALADS Lipo AI1MY 5,350 fladuenuys 15.2 Tad (Gulsutugsan 20-25
un#h) ManummeIuszana 1 dala

muAuuaziunmldlnaseuiagege 2-7 Alawng Wiuanud 2.4 Insidsnd
wag 5.8 InzidInd

Tngmuaulinialnsuuas ndeesudngiunndasedu HD d Smart Phone
Lag Tablet (I0S/Android) faeeng USB

==

[ 4

| de
\\ \

AN 2.7 DJI Phantom 4 (DJI, 2018)

=

o

3. apuamesiinln Acer Nitro 5 AN515-51
AMANUR:

Intel. Core i7-7700HQ (2.80 - 3.80 Inzidsnd)
NVIDIA GeForce GTX 1050Ti (4 finnglusf GDDRS)
8 Ainnylus DDR4

1 TB 5400 RPM + 128 innglus SSD

15.6 1 (1,920x1,080) Full HD IPS

AN 2.8 Acer Nitro 5 AN515-51 (NITRO 5,2018)
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2.1.3 uurRaRgaRuTaNA LIS
1. Agisoft Photoscan

(%
a v

Agisoft PhotoScan Liulusunsailunisaiiawuudiaes 3 fdvugsildnimiioains
wuuiaes 3 47 Adamnmainamerniasuliaudy Wumaluladddssans ol
aﬂﬂwﬁﬁ@mmuqumﬂﬂﬁuauuaﬂﬂﬁﬁ;mmuqumﬂ‘ﬁuau ameiuamnsathawiinw 3 43
Tnetnnflavadatiuazdesusnglunindigagwiosanssy msdasunannuagnisadng
Tuna 3D WWulveg19dalud® lnonsussanananinele Agisoft PhotoScan Usynaunae
Funoundnsil

(1) msuadnwgaeadlu Agisoft PhotoScan Inefaufivzisusniunis
Sidudsszyiegldnmuuule Sslidestndnamlu Agisoft PhotoScan
winkifianudndu

(2) nmamsaaeunm Insidentarnen s duieqnmmevosru joa

(3) NIFIAUUININEATD Lﬁ'amwmagﬂﬁ’n%é Agisoft PhotoScan wé? 31udufias
fimydauun lnglutunaud Agisoft PhotoScan avfumsumisndauas
N5INUFMTULAAZA NENBLAZAST1FURUUTBLATAANIHEIILILUULUY
WU

(4) mM3a$13 Point Cloud vi3etoyagnAINNgmUILLIL

(5) n13a%ns Mesh sieuvudansiuiinadaas

(6) Msa1s Texture wiaiilanm

(7) N13A51LUUTIARIANNGUTUAY Y58 DEM

(8) MsadNuHWTnNETE %58 Orthophoto

(9) MIATNTIWNUNITUTENTANG

(10)n15dseannadnsiie iUl nuaug

AMAINYBININ (Image quality) si’faa%amwﬁllm'ﬁa’wavi’ﬂﬁmﬁmm"wLmu'alm'ﬁ
msudlviiuuztidelidnnmiiidganineinia 0.5 mie madesmsenidnananglalild
YuTaldsuarnuauiad eailaguain Iag Agisoft Photoscan A8 U3anin1sANANYBIN M
dwFulsiazsUiluunsiidn uazAvesfitiefgnAanusEAUANALTAYDIEILT
IWﬁaﬁqmmmw (Agisoft, 2017)

2. Pixdd Mapper

Pix4D Mapper LfJuIU'iLLﬂiumivi"]LLmuﬁSﬁguqqﬁmmsanzmawaa%’wiuma 3 4@
N MEIENBINIALUUIALULR tagldamanunnsgiud msunisussaianadnludinvie
ﬂ’]iﬁgﬂﬂlﬁLL‘U‘UﬂOTWLmL@QLﬁ@ﬂ’]iﬂ?Uﬂuﬂmﬂﬂwﬁﬁyja Point Cloud, DSMs @y Orthomosaic
wazdaanunsadeandoyausuiinuuadsia luna 3 77 uazsivandenieg Asnduld e
NadNSA LA a1 Full-color point cloud, Orthomosaic, Digital surface model (DSM), 3D
textured mesh, Index map ez Thermal maps (Pix4D, 2018)
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3. MATLAB

MATLAB Lunwneufiumessziugeiiunndeuivanmnadeunisiauddney
Faannsafnnnadamansidudeuldesnmaiunnniinueenfiamesaioney wanwa
n5in uazdeuuenmdindy vildamnsafuinmadng Waudanafiy asuuuiians
wazuonmAlduldowarsInsaun

Toyanmadnea 1uenvesaduasiunusziuanutivesdyyuiiveylugy
vosmIng 1esanlusunsa MATLAB iaa%’uﬁ’ayjaﬁugmlﬂuasLiéwmaﬁa FdwUNING
wazssiumsang liiemumnvanieddlsunsaiflunsuszanananm

2.1.4 uAneafiunainisnis

1. 7791 Python

Python Lunwideullsunsuszaugsildiuerainiawndumadeulsunsy 3
A9 Python Wartn4 ulng Guido van Rossum a4 National Research Institute for
Mathematics and Computer Science Uslnaiiisedwaus waggnimounsadausnlud
A.f. 1991 Iny Python Luniwauuu Interpreter fignoanuuulaeilinguszasAiiazyinlvldn
sldineTu uarlasiadwesn sy il sunsuwesaunsadlauuanmsidenldn
Tngldussinditosasninnwidug ete C+ uag Java 490197 Python gnivualind]
Tassasaihldnadedldmd laderdulusunsusndnlvauidusunsuomnalmg (@
ALz, 2558)

2. Computer Vision

Computer Vision A on15U5zu1aNan 1 nlagaeunaines natifeotdunisdn
amwLL%mé’amﬁ%mqﬁm%amn%uazaﬁmLn%suaaﬂamﬁ’sLmaﬂﬁw%’aﬂumi%’uiﬁé’fanﬂamwﬁgﬂ
aniaaznmedeulm snduiiesisianndlalusiusne seneuiames Wisuld
fuasmesuywdidonasnin vildausohandusdieseidisanesinduninosls
Audnwuzdurasnmieglstne (¥R indyadiav, 2554)

3..Edge detection

N15%199UN W (Edge Detection) 1Junsldvannisniaiudavesainuidua
(Intensity)1flpsa1nfiveugvasduvinafianuunnsiswesdunn dsmnmanudavosdn
Intensity Aaglanudaiuan Lwimﬂgﬂﬁgulaiﬁﬁuau A1 Intensity USHaTuaglndidsetunse
Wiy vlslsiflannuda Gwdna Lﬂ@;iﬂ’w, 2561)

4. Canny

FunaunsAaumveunnlagisued Canny Usenousie 4 dumou lnoiSuduain
nsUSunmliSeu (Smoothing) denseanideuiiordndyaiasuniu MEINHU
ouussuiunils AnumvwaLazinnavennfoud teildunduiaeives Non-
maxima Suppression fuAvLIATaNSIRBUALReTIRIFveUTiutas LLaqu%umauqmﬁwﬁ
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M3imungaEsBsasssEiU (Double Thresholding) tlesyyavesiinisaiiduveuuazae
eusevou (mdnd inpd, 2561)
5. maneiagiunthesnainiunddlagld Threshold
S¥UIUNIS Segmentation LuNszUIUNISHENTAEG 5083AUIZNOUAINY 88NN
Amduny 1ae38n1s Intensity Thresholding i unisuenuezingainainudslaegan
Intensity vasfinwaidundn Yervesmesiinisineiitunsulunisyanuiielidudeuuss
auldsing witededeliannsaldfiunmisidyaiasuniuin wienmdifanuaindl
asianedy elansvihdaids (Thresholding Techniques) tunsfinnsaninganmlaais
Jugavnvidegad deilslaensiuiouiiioussringaaimusuiuanaiidmila Sondi
“Adauiy’ Sudummmduuasdmiailfuonuezdssnnmenaam weiadldtunnly
nsdifideyanmidnvazunnistusenineinguasiiunda dwmiunisdniiundseanainiiu
nii1Tagl4 38 Threshold fifisgdualuduey senanang uvi 180499 Histogram 4 961
Threshold filéavagszuing 0-255 wiiiu Threshold aggniluldiilan3suifisuaivosus
afinien wnAn f (x, y) tasndn Threshold gafinwatiuazgnusulidudsmie fudues
fng wazmne f (x, y) nnnimiewintu Threshold gpfinatiuaggausulmdudunvie
Hudaueaiumds (NEXTSOFTWAREHOUSE, 2014)
6. Sesmentation
N3¥UIUNIT Segmentation tunszuIuNIsHENIAg “3003AUsTNaUAIIY BON3IN
amdune lasaglddves Marker dsdiaanmdudnaindvasiiundslunis Segmentation
(NEXTSOFTWAREHOUSE, 2014) ﬁ%’jumauﬁﬁ
(1) Ysudannmvesnm ingldinaiianisivasnin
(2) wlaw3gidnnu3nd RGB 1HuU3 I HSV
(3) sarn Threshold 983A7 H, S wag V faonadaaifuduss Marker
(@) fvualirvesediidussdusznauiifesnsiansandaniudun (255)
uazuslivesyadnliliesduszneviideansiiansaniandude (0)
7..Graphical User Interface
Graphical User Interface GUI (81131 Agle v3ang) e nsdnsedudldlagldnm

o % L3

dydnwal Wunisesnwuudiuvedlsunsunsuiiuneslifinisidgneuiudld Taanisld Icon
sUAM nardndnualdug Wounudnuniesien Gumiﬂsl,mi:uLquﬁ;ﬂ%zﬁuﬁﬁﬁMN6] Tu
ey vl nuann savhaulddswazsaniatu lisndudesandimdsingg ves
TUsunsumnndin derduismslinmazmnunildresinimesivanredeasiuszuulnesiiu
yanm W Wandnaden Icon wnunisfiuricmdandounnnou tnsanizegiedluung
TUsunsudisidndaanne wu Tsunsy AutoCAD 7ildlun1snauuy Sweddsingg Aldluns
a¥reguannine gldanunsaldiand (Mouse) Ienmasiifiosnnsaz11nan Icons ivsinglu

TUsunsunagldanulaias Tngludesiunandenneg mauwdudiun ildiiaaausanialu
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'
o

M3y uaglifendsnanlunsSouiiazandimdsdidosnisunniin Wesgain icons 1
Usnglulusunsuianunsaldaulaiui

fregnalusunsuiitageenuuulusunsuild GUI W Microsoft Visual Basic tiudiu
frogravesmanduafild GUl Tunsldeu wu ssuuufiAnis Windows uaztemduisald
ITUUU Windows ﬁajﬁﬁmm L% W Microsoft Office, Adobe Photoshop LLazéd]‘lus] mmﬁ'a
spUuUfURANS Mac OS X uag Unix kaglusunsudildamuy Mac OS X wag Unix #ae
uaﬂmﬂﬁizwﬂﬁﬂ’ﬁmssuaqqﬂmaiwaww L i0S, Android, Symbian, BlackBerry wag
Windows Phone fldfszuu GUI iianisdoansseminedInguazaunsaitu (uui w ae
¥4, 2557) Faonananal@anusylevdves GUI e dauarsey urldau wazldouldine
sanda Bnvislalsdudestienniiunsdouddmie Code munftnonfimedidile

8. Hough Transform

Hough Transform 1438 n s donldlunisiiesgrimingmelunmidsunse
1391AMA (Parametric Shape) ﬁawmma%’wgﬂé’ménmﬂamm{lﬁ LU 29083 LEUATT L
FEn1sUszananalil emgunssinafana1anislunmeae Hough Transform finane3sae
Hough Line Transform g Hough Circle Transform a'aumi"?Lﬂiwsﬁmi’mqgﬂmaﬁ’ﬂﬂﬁm
Hough Transform ﬁllu'IﬂngWiﬂLi%ﬂﬂiﬁm (Arbitrary Shape) @1u13al935n15 Generalized
Hough Transform wag Modified Generalized Hough Transform lun1s3tAsngAimsinus
imqﬁ?uﬂ (RnRTeund Suiinana, 2549)

naseuINmnId unsenaaluaamn 1838015 Hough Line vinlalaenisasig
Accumulator array (A) 484 m, ¢ 91N (3) wiedunas (4) niuvhnisadulaenis
Sampling A1 m w38 c Yasnaad (X,Y) Meluam Faiumianiiangagaues A Ae fumis
DA UATIWNY TNUDINFUTIIN e asnsouansaunsld Gl

AUNTLEAURN TS y=mx+c (3)
%30 C=y-mx (4)

ammﬁumaé’aﬂa'n%l,ﬁm‘]agmLﬁaLﬁuLﬁuLLmﬁy’uﬁaﬂmﬂm m, b %Lﬁ'mgmm R
annsaudluldlaglinisyszananainaunis (5) Tne p e szeziiduiianainganideign
VLA (xy) uay O Lﬁugmaué’uﬁuﬂ AULAL X WERNINN1SYNUUREInUNS LY
aun1s (3) Faansnmen p 1§a1nns Sampling fn O fid

Polarp = x —cos @ + ysing (5)

ATATUIUMIAILALsenanlunInA1838019 Hough circle Anannisigutfeafu
Hough Line 9 9vinlalaani1sa$19 Accumulator array (A) 9995ALNT AB9N1517 (1) WA 291
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nsaenaxly A sesall r veannanden (X,Y) aelunin Gaiunusiien vote gevea A
A9 HILNUININUINNANSALAINGTD IEAIUNTOREAINISAIUIUAIENNT (6) kazaunIs (7)

PNAUNITLAUNT (x —a)?+(y — b)? = r? (6)
%39 x=a+r.cos@,y=b +71.cosf (7)
Y
R
p' X))
L
X
\

A 2.9 aunsidunsslusuiiuuideda (Polar form) Tae L fis uuaduvesyasineg aely
35U, N A LIAMaSMLIY (Unit Vector) Yaduuitdu L Auand1ede uag P (xy) Ao 9ae199
foglunuadu L

fiun: AndTounl dadona (2549)

Y
Y

AN 2:10 M3U19NANF833N15 Hough Circle Transform: (418) sUnmitdasnism
2anaudrdl R Fafignog 3 30 uaz (137) arenausadl R Tu Parametric space
(accumulator array) Inggafidinfiuniniigaagnadifian vote gegn dadugagudnansvas
ANNBY

fiun: AnAvoual dudona (2549)
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2.1.5 ¥ANNISN9ERR
mmaasuAsgndeslunsUszinamlngliiBmeaifsnonismemiuaaaiadeu

Laéaé’mysai (Mean Absolute Error: MAE) fsaiinns (8) warAnsinfiaesvasnnuaaiaiadou

snidsaeade (Root Mean Square Error: RMSE) faaunis (9) (Bnsnil suneu, 2561)

MAE = %2?:1 |Estimated value — Observed value| (8)

RMSE = \/ X [Estimated value — Observed value] 2 9)

Tnefl  Estimated value s s1unuldinaannisasrtunuudmusia
Observed value fia S1uUlEIRANNNIIATIFUUDS
MAE fg mwmmmmﬁaumﬁéé’ugmﬁ
RMSE fle Arsnfidesasmnuaainaasueniasaesiade
n Ao RTWUJN%IE]QJJ@VIZ\WMW

2.1.6 ANWAULNIINILATNVDIAUNL U
A3 “UBUND Iummamqwﬂulmum]”“l,summ “Lemon” maﬁm I lelabel
Lemon ﬂvwmamwaawummauu ANNNNBUINTINANAN) E]EJ’NVIL’i’]if\]ﬂ muummﬁm
1¥U1731 “Lime” mmawmmm ATUANUUZINONBANARTUDINE L!’]’Jllﬂ‘i] “ZJ“LJﬂ‘U‘INuﬁGUEN
LU Imamu’lmguymmuuaﬂwmumulmwwﬁaluzmmummmaﬂ qamu,m 0.5-5 LA
% o ¢, eandia a o A w6 494},,‘:
wauaug (Mugnimenaandnnuluyssmalvefonus “asuriie” Ianugessunm 0.5-1
wng winw) Tundne 3-9 wufwng 81iussannl 4-8 lwufuns (usilulngigafenug
“ggUnNa” ANIN9LADe 9 LURLLAT)
A a I3 . . . .
- ¥pInydians: Citrus aurantifolia Swing
- %929A: Rutaceae
- %amﬂﬁg: Lime, Common Lime
[y} 4 4 <) EZ = o Y aa ’5
- ANWUENNNONYAERT: AU Lﬂuluwuqa 2-4 LUas Lasnainuldmniduuinng
Nepauildilensou Wounddy vuaduLaziaduazinuinudavan daulugiiai
fanly
- TusWuludszneuriiadlugesluifed $edadu #dl0uigeuiuineniinieuly
Yanglullanwazuwauvaulu
- gan: WueenRensetenan nausnugenlutazUatsfnaunandwd naulaesd
Feneawnasdifegilungu inasduliesuadiensinsyuen
- wa: waangunaukar Uels nIeguly deuinninee1iussuin 3-12 WwuAwns
Radenilanunirviusy wazilneuiniuiig
o < o Y o 2 ad A o
- wée: vwednadesuly dudaneizuay aeluwdaiiileliedu
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2.2 nasuaznuideiiieades

Dilek et al. (2018) la@nwin1suviwIusuuzukuusnludflagldninaineinia
gulaudu (UAV) frenssurunsiilaunsumsfiiellduuusiaosiiuinninea (DSM) uas
A orthomosaic (RGB) B uthn i ldumiveuanssnuvesi utgu1afreudnng
Circular Hough Transform wagldlusunsu OpenCV-Python 1uﬂ'ﬁmsuawummawmamu
mwunLwaavuummumuwunmmaummmqwmamuwun Tunsd ﬂmulmuummumu
dunuudaludAdiuau 3 @ wazuUsloyaidu 3 ga loun sqmn 1 (DSM) qun 2 (DSM)+(RGB)
uazyafl 3 (RGB) WudtHadwsAlstanugnioswesnslingeiiiu 80% wasnadns e
fiandeyail 1 usinyad 2 uagyai 3 axliAranugndesifielsouiiouiuyail 1 ud
mnuannsalunsuendyyuinsgaazannsaldauldlagemgoiadnsdudulivay
N305IaduswUesulyd denw 2.11

Gistda Academy (2015) laussendldtoyasserlnalumsuimsinnisnisinuns lag
finsianEmsuastufulivunmaetu fdudusiuresnmsimunldldnmeesudasgniu
Undsisuflesnduundudniuieliufinasvgiafiddyosssmalng tnedoyandndild
L‘f]umwdmmaLﬁsmmmasLﬁaﬂqmwwmwamﬁu (High Resolution Multi-spectral
Satellite Image) uaﬂf\]’lﬂﬁlﬁalﬂaﬁ’]ﬁ@ﬁiﬂUﬂi%U’JumiLLﬁNﬂUgfulﬁﬁa YouLnvBILlatan
Fsanangoldl Shape file Tugudeya violdilesvyvoviwmvesutasan Mmsvhauvesszuui
fiauusg vundnmsvesadiiBeiiui (Spatial statistics) WagnsUszanananwdeAinea
(Digital Image Processing) il ovindoulszans nmuesisnsfivaunduladnisld nnves
wasgnirdniduuinadminten uazdmiagifn dsiramilneldnuiien Quickbid
LAz WorldView=2 91nn1snnasdnuImaniskastuiniingniesuinninfesas 90 iilo
Wisuitufunsldaeniyudlunisuasiy Teasiauresismsinaudufoauisn
thluldfunmeaneandsuielindu [Wu nwaiennsenia fanw 2.12

Maciel et al. (2018) lavin1snsIaduauduLuusnluiaanam UAV lngldnsotie
Uszamiiiey (Convolutional Neural Networks: CNN) @ s unisdanisiudagnalunis
pradududuluauiinnumuiuiugs 1ieswnisnsesaduiiungdmuiuifidnig
nszagvessuliiuneunddldmngdmiudoyatesnuided duiulumsAnwiafedis
iauesnslnilumsnsaaiude Convolutional Neural Networks (CNN) Gewtjsoonifuans
Tumeu Idun (1) msld ONN dvfueyuugafsnatswesuadulsl (2) nsutsduiud
mnuiandureadunss uay (3) msld ONN ieduunveuavesiulsl wulnmsmeaoud
Aeausiudlnesasd 94%

Emad et al. (2018) 1¢v1n13052985UT WU UUIE NN WA 18R B i 3]
ArmanBenidsiiuiigs Ssannsoueafiudnvazvesiuliduldognedniay wuiduundud
é’ﬂwmzmmwwﬂqﬂﬁﬂuum Turaueiiduliaiaduy ﬁgﬂi'whiaﬁﬂLamﬁauimyjﬁ‘]mwwzﬁ
Aafuiigaien fulduvsznousmedduialuguas Inseiufvunelngfevazy
2nauLazgUnsnanvestusesuudugaatATimsiamsalilunisesnuuuTusun s
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(%
= IS

wengUsnsesiungd ntursiuinudulduiivnnguunweiean iy 1ae35aE
Usglenflunstusiuududiduifienisfnisinunsuiod windey uenainisanunsn
thluldfunmareanufisunuazdesgadu Quick Bird Ididosanmnuasidonvosnmeg
fi 0.6 a5 uazdsamnsathluuszondlddunmaioniserniale deninaafisuaiunsn
Wielansann Google Earth explorer

r3a WBelnyadde (2016) WWAnwnadauunenadilelaglénisuass Tagldinaue
nsfnvaradlelagldinisussananan wadva Sriunounsnasdumsnsosdygyinniud
MEuLarMInTIIe UnUULALTieeateyanlifesns nurhmauassul d iy
nsrvmsnaulaeliimussaiiionsiamnnadily ueztunaugaineasfunisiednue
drfyiuunresradlowazynsAkenUsenn Tngnanisnaaeuandliiiuiniznisd
Waueaunafnuavesnailelaegeliuseansnn

Test Area 3

Test Area 1 __Test Area 2

Data Set 2 Data Set 1

Data Set 3

40
Meters

2 2.11 MITUNUIUAUNZUIBENIDATMIIA Iaa]Fnnaneimaeny13audu (UAV)

fiu: Dilek (2018)
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il pa (m yﬂaumrion

area and its bounda

‘ S Rank transformation

Feature selection

Semi-vaﬁogram
ana@sis

Window size Local:peaﬁ
detector

1w 2.12 szuunsiastuduldluudasugnnnsinens
31: Gistda Academy (2015)
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A5andun1s99Y

msiannsaneiiuiiensidudinaulinauuusaluiidedoyanmdisaineinia
gulipudu lneysanmsserinnssuaumsiilawnsuunsuazmalulagnisussaianann
Faiaw sauvisldiiann Graphic User Interface (GUI) ttelifiesioflda iH3diunside
ol

3.1 Teyauazirsesiefldlunside

3.2 NM3AUTIUTINTOYA

3.3 myyszanatoyanmaganenaguliauty

3.4 MTIATIENTeYA

3.5 NS EUAUNT DU

3.1 Joyauaziaseslionltlunisidy

PhotoScan

3D Modeling and Mapping

A\

=

>4

ArcGIS

29 3.1 we5aedienlylun1sIe

Matlab ‘

4
PixaDmapper
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M1919 1.1 Yoyauaziasaslanltlun1sie

a1y daya/aunsal Useian Wi ailar/Aasaala

1 AINOIYNNBINA Raster - DJI Phantom 4 Advanced

2 DJI Phantom 4 Multirotor - i (sauunmeiuasluiie) 1,380
Advanced nsu

- nuazBunnnie 20 Mega-Pixel
WURRIDS Lipo A1 5,350 mAH
THYIUMUIATIIEN GPS/GLONASS

3 YouIAdeyadwmin Vector - n3umsunAsed
91108 LazFua
4 Aoumaslinin Hardware - - Intel Core i7-7700HQ
Acer Nitro 5 AN515-51 - NVIDIA GeForce GTX 1050Ti (4GB
GDDR5)
- 8 GB DDR4
- 1. TB 5400 RPM + 128 GB SSD
5 Agisoft Photoscan Software - TUsunsuarsusitaindeyaninarean
anmAenulsAuty
6 PixdDmapper Software - Tsunsuadsinuiinndoyanmearean
anAglsautusunaaely
7 ArcGIS Software - lUsunsuasaumanne)ileans
8 MATLAB Software - lsunsudniumwadineans

3.2 MauTIuTIndays
F1deldvinnAuusutoyaildluns@nu i e suiisunavesnisiamn

dane3fin Uszneusedeyaann 2 unas leun deyanimanemisernimain Google map uaz

Yoyanmd g mailaanenniaeulsaudy Taeldisaisutafasaroaiedinun

'
a Ya v

UAULINILTININTIIHOUAIUYNABIYRIBANEINUTHITE LAY LagTIuTIudaya
NMAFUIY
3.2.1 Yayan1ma1en19911AI1N Google map
H3deldrinsideniundiee1991n Google map ngidaniigaruidanwaeilu
NINUAG 18 UNTIN VR UNTU o nlunaaesiudanes Nl esiui lawmunly
MATLAB rloufiagnaasifiudeyadss Fuiduladeniivan 2 vila fie du fwnn 3.2@) uay
= [ [ a dl' v o v 2/
MIgURNN 3.2(b) lnguuadurilnay 30 @ lienaaeuauansalun1siuduuauld

Y999 ANDINUN LAWAIUITUUN
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(b)

NN 3.2 TaaN NE1ENI9RINIAIIN Google map: (a) & wae (b) Niseu

3.2.2 dayan1wanenivainiAanaInAeuliauduy

Iselsvinsnausumnduiiedisn mulasugnaunzundldlunisinunsiuau 2
wiie Ao USniuaaInae SunodTua Yinales wazdruaviilng suneidiesfivailan
Faviaiwalan Teglduenwaiaty DIl GS PRO fanin 3.3(@) Wi ovinnsnansunuiduuy
fuilaruszuvesdandnglody danan 3.3(b) lngivunseduninugedudl 50 was
Avualifiandewivlusurtusariuuayseninuuitufndusosas 90 waz 60 Aua iy
Sruruiedu 3 wuadu Aseunguiiuiiuszanm 4.5 15 anugdumsnstunusioun 396
w03 Feldnmiammnsauag a6 nm Tnelugenyiuad DIl GS PRO wuthiluiduseldinu
auvdeduiifivlag Wosndeyanmitdnndudunima uagdideldhnsdudieamuu
flufiaunzunivesdiafivalan fanm 3.30) lneduluszauanugelssuna 50 was
Amualifidrudeulunurfunazseninsuundudi fosas 80 uag 60 amuady $1uIu 5
wwrly asoumauiuivsean 11.6 15 Arnuenadunien1stu 939 wns Faldninviue
311U 60 2N
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(a)

2D_thesis2562_lamon_1_9/13

b] 2D_thesis2562_lamon_1.9/13

# Waypoints  Flight Leng| o/ Waypoints Ot 2 Flight Lengt
3 a6PTS 396 M a6 PTS 396 M
A A
D
‘l ) 8 MainPath No. L Cover Area 8 MainPath No L Cover Area
3Lines 0.73HA o 3Lines 0.73HA @
Front Overlap Ratio  80%
@ Camera Model Phantom 4 Advanced Camera Y 1 0V¥12% Rete 8
(b) 7 Shooting frgle  Perpendicular to MainPath > o i
Capture Mode Hover&Capture at Paint
Course Angle
B Flight Course Mode inside Mode ) ———
N Speed BOMIS Margin 00N
Z Height §00M BAResolution 14 CMPX
 End-Mission Action Return To Home
LAT 0.000000000 A AT 0.000000000 A
LON 0000000000 < . > 0.000000000 < . >
N Spee v LA NET
NAMIS € ion & | NIA m @ R ) ]

L4 ; . [

@iﬂ—@ @:ﬂr@

20_thesis2562_lamon_2_9/16

p] 2D_thesis2562_lamon_2_9/16

# Waypoints Gty 4 Flight Length # Waypoints Qt # Flight Length
60PTS 939M 60PTS 939M

8 MainPath N L Cover Area 8 MainPath Nc L Cov a
5Lines 1.86 HA . 5Lines 1.86 HA .

aModel Phantom 4 Advanced Camera »

7 Shooting Angle  Perpendicular to MainPath > i\ o

(@) e
B Capture Mode Hover&Capture at Point
Course Angle
Elight Course Mode Inside Mode »  ——
d _B3WS far 0o
Z Height 5001
# End-Mission Action Return To Home >
LAT 0000000000 e AT 0000000000 A
Lon 0,000000000 < . s | Low 0.000000000 < . >
w @ v o ® v

M 3.3 dayanindteniseiniAaneInAgulIaudy: (a) wewwdiaty DJI GS PRO, (b)
N139UH UL TUULNUNEUNEUNI09 3 dnglune wag (c) N15eKULUITUUNNLN
AuNTUNIVRITIMInNElan
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3.2.3 Jayan1Aauy

Tunsasmaauugideldneeunmunzuniia 2 @ lasvhnsvaaowuasnag
fusuau Femnuuzumvesimingluie SAufivszana 113 nuhiduuzumsium o4 fu
Fanm 3.4(a) uaraunzunvesimiafivalan Sufivszanu 119 nuhdduusunisiu
102 Ay fian1 3.4(b)

- e ™ ] Mt

AW 3.4 VBULWARIUNZUIILAZITUIUAUNZUNY: (3) HIUNLUNIVDITININGLVIIY Uag (b)
AUNTUNIVRIT N InN Yy lan

o




28

3.3 Msuszananadayanimaigainainireuliaudu

{Adelalilusunsy PixaDmapper Tumsuszinanan meonisenmiaitldainenia
slZauty neitunounisuszanana feil

3.3.1 M3UsTUIARNANINAIBN19BINAA8TUSIATU PixdDmapper

Sudurhauleenisdalusunsy PixéDmapper Lﬁ@IU'iLLﬂiZJL%uﬁN’mimﬂﬁLﬂ,J‘Ié
Project 1aen New Project 9gLanIALIAINE1NSUNIUUARAT Project A9 3.5 Lagvinnng
nsanda Project luros Name amifung Browse duamileifieidenildwiuifudayaiirds
AT WaInA Next

MNew Project x

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

Name: |2D_thesis2562_lemon_3_1309 |

Create In: |D:,"Thesis,fDrone_thesi5_2562,"Dr0ne_thesis_25620913,-‘resu|t_pix4D | I Browse... I

[] use As Default Project Lacation

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

Help < Back Cancel

2 3.5 ntAsdEunsunuuaAn Project TulUsunsu Pix4Dmapper
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mimmﬁﬂmmaamﬂmaﬂmﬂu Add Images LLa'JVl’lﬂ’l'iLaE]ﬂ'iU‘V]Glaﬂﬂ’li‘diuiﬂawa
Slodennnmuiigesmsnimmaudina Open Lwau'nsmﬂmw mnuumfmaawamawmm
Tgneeaiseld wdINA Next AanIm 3.6

MNew Project *

Select Images

© Enough images are selected: press Next to proceed.

45 image(s) selected. Add Images... | | Add Directories...| | Add Video... = Remove Selected Clear List

D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0262.JPG ~
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0263.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0264.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D _thesis2562_lemon_1_1309/DJI_0265.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0266.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0267.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0268.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D _thesis2562_lemon_1_1309/DJI_0269.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D _thesis2562_lemon_1_1309/DJI_0270.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0271.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0272.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0273.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D _thesis2562_lemon_1_1309/DJI_0274.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D _thesis2562_lemon_1_1309/DJI_0275.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0276.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0277.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0278.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D _thesis2562_lemon_1_1309/DJI_0279.JPG
D:/Thesis/Drone_thesis_2562/Drone_thesis_25620913/2D_thesis2562_lemon_1_1309/DJI_0280.JPG

Ne/ThacicMrana thacic 95A Mirana thacic 25A2M012 /9N thacic?EE7 larman 1 1200/N1 1201 100 v
Help < Back Next = Cancel

2 3.6 MsUININatenIeInIAlLlUSHATY PixdDmapper
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N1SMSIVFDUNSBLABNTTUUNNA WGS84/UTM Zone 47N laglilansiadaunsatasn
STUUNAAN A 99n150a5 98 ULa2119v11n15na Next @ 9913 78iin1ununm i Aty Auto

Detected: WGS84/UTM Zone 47N f4AN 3.7

MNew Project
Select Output Coordinate System

Selected Coordinate System

77 Datum: World Geodetic System 1984
%% Coordinate System: WGS 84 / UTM zone 47N (EGM 96 Geoid)

Output/GCP Coordinate System

Unit: 'm -

() Arbitrary Coordinate System [m]

I (@ Auto Detected:  WGS 84 / UTM zone 47N I

O Known Coordinate System [m]

[] advanced Coordinate Options

< Back ‘ Cancel

Help
NN 3.7 nasnnuaaIinaLdu Auto Detected: WGS84/UTM Zone 47N
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nsiden Product Output fifesn1sdmiudeya lneidenit 3D Maps A9 In 3.8 UA3
¥in13na Finish sulunsduganisfivuaci Project ndlulusunsy

| New Project *

Processing Options Template

 Standard 3D Maps
3D Maps
3D Models Generate a DSM and an orthomosaic for mapping applications.
Ag Multispectral Image Acquisition

Rapid ||=@ nadirflight  oblique flight

3D Maps - Rapid/Low Res
Outputs Quality/Reliability

3D Models - Rapid/Low Res
Ag Modified Camera - Rapid/Lc Low Hig
==

Ag RGB - Rapid/Low Res

) Processing Speed
Advanced o=
Ag Modified Camera Slow Fas
Ag RGB

Input Image Recommendations

Thermal Camera ®
Aerial images acquired using a grid flight plan with high overlap,
ThermoMAP Camera mostly oriented towards the ground.

QOutputs Generated
Crthomaosaic i DSM

Start Processing Now

Help < Back Cancel

AN 3.8 msﬁmuﬂmsﬂizmawaL‘fJuLLU‘U 3D Maps
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nsisuduUszinanateya 99iin1sUszulanatanun 3 Yuneu Ae (1) Initial
Processing (2) Point Cloud and Mesh wag (3) DSM, Orthomosaic and Index Tsinm Start
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S .
oo output Status.. o e Cancel Help
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3.4 Mynszidaya
3.4.1 MmsAnwlasiaIsn1sasatuinuiuldnadnlusifaindaya Google
map
1) msaiuﬁ"uﬁﬁ';asimmmwdmm';Lﬁem Google map
fdeduiufidietufinnmutinefufisiogwanamdieaiiien Google map
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TUsunsy MATLAB Bsfideldvanosinunmaiariomn 3 wada fuioluil
(1) MInTRTUIUINTNYINNVOULLAVRIING
Fupeunsninmdiinglusunsy MATLAB Tngldiled®y imread Tunisianninds
A 3.12(2) Mntuwinsuvasnmarnawiidunimenididaeileidy im2bw fanw 3.12(0)
fumeusiolushnmsmausuresinglaglddtaddu canny fanw 3.12(0) deldveuresinguds
wdenhmsifiumnumvesdureuingiimisideninveuinguisingiisseziaiuluyi
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anansadulaviselddsnin 3.12() waglutuneuaavingyinisiuguiieduingiddnuiuwinls

PN 3.12(g)

ey 4
File Edit View Insert Tools Desktop Window Help File Edit View Insert Tools Desktop Window Help
LROVEL- S

DEdS KM AKODLL- S| DSdS | b

(a) (b)

i
File Edit View Insert Tools Desktop Window Help File Edit View Insert Tools Desktop Window Help ™
RRODLL- ||

Ddde | h RROBLEL- S| 1Dads h

(© (d)
- + -
File Edit View Insert Tools Desktop Window Help File Edit View Insert Tools Desktop Window Help
LROVEL-B]

DEade RO EL- G| DEds| R

File Edit View Insert Tools Desktop Window Help
D de | RKROBDEL- |2
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imdilate, (e) MaiAnvasisluingieileidu holes, () nsmagaun1sifuing uaz (g)

nsuguiitetiuing
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(2) MsnstuuIuingana1dvesing

Fupeunsnihnmdiiglusunsy MATLAB Tngldilsd®y imread Tunisianninds
A 3.13(a) deuuansendvesnmlngldilardu colorbar Kanm 3.13(b) anifuimuadd
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n3tudng wag () nMsiuguinatiuing



36

(3) M3nstiuwninganiaiveing
Fupouwsningnwa e EHa T imread AN 3.14(a) souuwdasnwiiduning

winlagld reb2gray 1llasainaindmiagyinliaiunsassyvaunvesingldtaduaanin
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3.14(c)

image 2gray

image original

(a) (b)

image Final
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Ay imread, (b) nsutasnwdidunmamidae rgb2gray waz (c) n1sinvium
SANAEA-g9gAvaLIng

3.4.2 m3wandanasnuensatuTwlinawuusalusladledeyaniwdng
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1) msudaswnanalidnimain TFF 10u PNG
nadnsvesnszuaunslilaunsuuniazldninessls uasuuusiaesiuiaAinea lasd
wwanalidnmdu TFF uarlndnmifsaosdounlvgunn daililiannsninimdag
TUsunsu MATLAB 16 Fslavinnisudasuaanalvdnimain TFF 1didu PNG uazanuuinnin

AaelUsnsy ArcMap #9nw 3.15
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Export Raster Data - wauwaaunzu2_RGB.tif

Extent
(_) Data Frame (Current)

@ Raster Dataset (Original)

Spatial Reference

() Data Frame (Current)

(@) Raster Dataset (Original)

Selected Graphics (Clipping) Clip Inside

OQutput Raster
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Use Colormap MNoData as: | 256
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Pixel Depth 16 Bit
Uncompressed Size 23.43 MB
Extent (left, top, right, bottomn) ( 584547.6289, 1852551.6395, 584588.7875, 1852493.2173 )
Spatial Reference WGS_1984_UTM_Zone_47M

Location:
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Compression Type:

About export raster data
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|t|f1.t|f | IFormat: TIFF £ I
Compression Quality 75
NOME | 1100y

PNG

Export Raster Data - vauvmaaiunzu2_RGB.tif

Extent
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Selected Graphics (Clipping) Clip Inside
Output Raster
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Pixel Depth 8 Bit
Uncompressed Size 874.63 KB
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Location:

Name:

Compression Type:

About export raster data
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Compression Quality 75
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2) mywannsaneIiufionisnsatiudunulinanuusilusi®

2100 3.16 LWunavesnsiaundaneifulunsnsatuduulinauuusalui
Tuneudifunisnaasstudeyanindignineinasuliaudy Tnednsdauuasinmn
anesfuiufumdelliuadnsdnty famsfauwdaneifudunuimsldnuinsomie
awmasiunmdefleddu imfilter Su dsmarlfnisnsantaduiuduliddy lnevaass
fvuavuIAneNwesiInge e windowsize dsmsvaasdlduistoyaiiiothluiinsies
S 4 sudioya ielimsuisrugniossstutogarioma fanm 3.16() Aenmeasls
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=) ©

(@) d
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3) WAINUTNAUARINE GUI MATLAB

Fanesflawaudanesiululusunsy MATLAB dufimududou Selivmnsdenisld
sndlunguvasyanaialy ¥ilwgaduldwWam GUI ( Graphical User Interface) Juandanin
3.17 F99zUszneulufreniansdmiunannndienseoinieianun 4 dau 7ildannns
Uszananaluusazdunouildwaundum tngludauves Processing fldsuannsaiiag
AvuafInslmes il anaaeuaInus aulnange Sensitivity 1l A N5 ARSI
wranlunsatauazasaiulinalussaznmdidosnasls

Object detection 3 DSM
T 1
0.8 | 0.8
0.6 ¢ 0.6
0.4 1 0.4
0.2 ¢ 0.2
0 . . . ! 0 . .
0 0.2 04 0.6 0.8 1 n na n4 ne& na 1
1 Processing
Impart image
0.8 Blurred Image
0o 10 Blurred Imaga
0. 0
Radus Range
04 Minimum Maximum
0.2 Number of objects Rasult
]
1] 0.2 0.4 0.6 D8 1

AN 3,17 vithsnaanana GUI Tuluswnsd MATLAB
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3.4.3 mInstadauAMugndevamaiiatudeyailfiuasainnisulaninang
AYEILA

MsnsIREeUANNgNFBIrBanAiafudoyailiiuainmsuaniwaiesea o
219 38nsadAsnonsmAInunaIandeuldsduysal (Mean Absolute Error: MAE) #4
AUNTT 1 wAZA1SINT ABI09AINNARIAWAE BUENMEI@e1RAE (Root Mean Square Error:
RMSE) flsaunns 2 danadwsvisaasaunissnazdainnugniosgs widiamadnsviaass
aunsgefiaziienmnugndess (Gnsny Suwedu, 2561)

MAE = %Z?zl |Estimated value — Observed value)| (1)

RMSE = \/l 2 [Estimated value — Observed value] 2 (2)
n

Tnefl  Estimated value o s1unuldiiaannnsasiatunuusmlusi
Observed value fig SIULEINAIINATATIATUIS
MAE #g mwmamﬂﬁ'aumﬁ'aé’ugid
RMSE fle 13 nfidesuasmnunainaaeusniaiaedads
n fAp ﬁi’wmusﬁ'a;&aﬂgﬂwm

3.5 ASLAFBUAITNNS DY

3.5.1 nsAnwrantAguliaudu

nswssLAIL NS auReuaTNsAn Bl LR nweS sy AadelatinswmIeuniny
w¥eslunsinundeyaifeatuennirewliaudu InevinsAnudoya auandd szuunns
MeuredLas 09 uazvhaudlafisatunisvidueiniaeulsauty oanteianais
wargtRmaiionaniniuld vonanidilifinmeaesisuenmaeiliauduiieiinmaiu
FrennEdrnnssumans unnet§uuwses Sanm 3.18 enaeulEauduiivhnnsinenull
3 67 Ao aanaFAeIulIAuUGU Syma X5UW 720P WIFI enneiguliaudy SYMA X8PRO GPS
wageniAeuliaudyu DJI Phantom 4 Advance TngeniAenuliautuiinaaudfneuandly
71979 3.2
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M1914 3.2 aauUAvasamAgulIaudunitnisAne

A19U amAguliauty GGG

[

1 Syma X5UW 720P WIFI - ndesdsdnyayiosan 720P WIFI Micro SD

- wihaadeuraselnsdnsisyuu i0S wag android
- MgAIUAY 2.4 GHz

~TnuauSunnusa 2 aln

- Inundenaugs

- Inum one key return
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- 17a1N150U 10 U7

- LIAINTVTUNA N 45 W
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) O - ndesuIA 720P e
7 - YSuyunansdieninls 90 asm (1n3lun)
- Ndun150U 200 LUAT
P g . - fuasdnluifidlowunseu
@ S £ 4 - 53¥n150Y 10 Wil
- WURNSY 7.4V 2000 mAh
3 DJI Phantom 4 Advance - ﬁuléfmufqaajm 30 W19l
- AumuLssadld 10 wns/Aund
3 - STUUAMIUANME YUY
T _ fpseamin 1,368 ndu
~1 - szuululnats 7 Alawns

ol
"'l

.- szuulundugntudeluiff Return to Home
= = - mukigegalulmnaUedn 72 Alasms/dalue
- fiszuufundasdu 3 unu

~ ghanmdsheruasiden 20 dufinig

- peIAloANAZIRYATEAY 4K (3840p 60fps)
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3.5.2 msAnwn1sUsEIanatayana1en19eIn1AINaInIAeulIauduiig
Tusunsu Agisoft Photoscan wag Pix4Dmapper

nasnmssunnanexnluiesenaeuliauduuda §3seAldvinismsouni
w¥ouluis oan1suszunanan8lUsunsy Agisoft Photoscan #9nan 3.19 wazlusunsy
PixdDmapper f3nm 3.20 TunsUszanananndienserniadilsdainnisaeuinaauinag
AuImnTumans amAne1deuiaas 1 2 Wsunsa lasainnimmaaesUssanananinge
nomAnnonAsllauTunUInIsUsEnanadaelUsunsy Agisoft Photoscan s 3
WUy Ao uuuALEzIBEn Low Medium kaw High wandliifiuinnisyssananauuy Low i
finnsarsgamugauuiuiliazBeaivmerenisinniinsgiilensatunsauves
auld wazarnmsiUeuisusyning 2 TUsuASN WUIHauesnis Classification point cloud
Yo3lUTUNTY PixdDmapper 1AMILEININNIINGINLUTUNTH Agisoft Photoscan
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3.5.3 M3ANW1389 Remote sensing TulUsunsa ArcMap

FAdeldvhmamTeuaundonludes Remote sensing lasfnwFouddaudiugiu
JestulmiAetungud wanms uagshmavaasduiFesnsduunasisnguuaindeya
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3.5.4 nMsAneINsllUsunsy MATLAB
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Hu 4 du feil

4.1 Msastoyanmaieaneniasul faudy

4.2 msiannsanesiuilensiatuuulinatuusaluiidedoyanmee
ALTABNAIN Google map

4.3 msinndanedisifiensiatunnulinauuuselusifshadeyanmdiean
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4.4 N3N Graphic User Interface (GUI)
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4.1.1 wan15UszaananIna18nlusunsy PixdDmapper
HAnwlavinisatenmageintaeulsauduvalutzu ludvaaIunig
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feBuedyanyal

Orthophoto: RGB
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nsiennigenasulauduuuauuzuludvaiilng sudesivalan Smin
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f < d 4 = LY ad o o v o/ va
M1319 4.1 LU@‘JL‘U‘L!G]ﬂ’)’]ﬁlgﬂﬂaﬂ“da\‘lﬂ’liﬂﬂ‘i&}’]LLZ‘]%WWUW’)SﬂWiG\i’JQuUﬁJ’IU'JulﬁJNﬁ@ﬂi‘u&lﬂ
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4.2.1 38n130523TUIUINTNYIINVBUIAVBIINYAILTILANINEBALTABNIIN
Google map

N139939UVIILINTAYINVDUYAVRINGA 8T YANINAIEATEUIIN Google
map nuihmudulieidesaganugndesnniigalvindu 100.00 uagiesazanugndosiias
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4.2.3 33N39572TUUUINNNTANVRTIngAedayanIna1gAITIBNRIN
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Yovarmnugniedsnniigaindu 100.00 uazievazmiugndestesfiaalyindy 28.57
Tne¥evazanugnieaadesniilriniu 87.42 fmss 4.7
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M1319 2.2 HAN1IATRTUIIUININGINVBULIAYRLINY (Fu) Aredayaninareniiiies

210 Google map

N13013238UIWNINGINVaULLAYRLING (F1)

o
AINN
1

O 00 N O U1 A W DN

W NN N DN NN DN DN NN P PR s 2 s 2
SO O 00 N O A WN kO OV 0 N O 0 A W N = O

d151901AgUN
71
82
86
105
160
70
30
110
70
360
72
b9
116
56
106
50
50
80
120
62
85
58
69
12
55
75
76
110
50
76

sulan
12
42
48
aq
46
53
79
99
86
177
74
42
oA
l
70
54
50
101
124
56
78
61
66
84
24
46
74
69
55
85
593

JouarAUQNADS
98.59
51.22
55.81
41.90
28.75
75.71
-63.33
90.00
77.14
49.17
91.22
71.19
66.38
91.07
66.04
92.00
100.00
73.75
96.67
90.32
91.76
94.83
95.65
83.33
49.09
61.33
971.37
62.73
90.00
88.16
72.13




M1319 4.3 HAN1IATRTUIIUIUINGIINVBULIAVBIING (NFBY) Adedayanineny
ANLTEUAIN Google map

N13013230UIUINGINVBULLAYRLING (NiT8w)

A d157307AauNY Fulan JouarAUQNADS
1 32 a6 56.25
2 28 27 96.43
3 28 8 60.71
4 37 43 83.78
5 40 4 90.00
6 60 130 -16.67
7 57 99 26.32
8 40 o6 82.50
Y 22 35 40.91
10 30 36 80.00
11 23 29 91.30
12 30 3% 90.00
13 Z3 81 65.22
14 75 74 98.67
15 60 56 93.33
16 56 25 98.21
17 55 53 96.36
18 54 58 92.59
19 a2 43 97.62
20 50 ar 94.00
21 34 36 94.12
22 58 62 93.10
23 63 63 100.00
24 32 37 84.38
25 45 53 82.22
26 50 ar 94.00
27 31 39 74.19
28 40 43 92.50
29 12 28 -33.33
30 45 44 97.78

37U 76.55
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M1319 4.4 HAaN1ATRTUIINININGINAEVRITRY (Fu) Aredayaninargailiieuain
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11319 4.5 HaN1IATRTUIINININgAINAEVRLTNY (NiSEL) Aedayanindreniiiies
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M1319 4.6 Wan1IRTRTUTININIRgIINTATivasdng () Aredayannadlealaiisuann

Google map

n13n323tUIIINgINTATivasing (du)

o
AI1NN
1

O 00 N O U1 A W DN

W N N DN DN NN DN DN DNDDN PR PR 2P s
SO O 00 N O PR~ LWN P, O VOV 00 Ny PREVWwW NN~ O

d191901Aau
71
82
86
105
160
70
30
110
70
360
12
59
116
56
106
50
50
80
120
62
85
58
69
12
55
75
76
110
50
76

sulan
64
69
68
98
132
63
28
66
61
336
79
63
138
59
119
52
56
66
129
63
76
52
67
67
61
60
59
99
54
68
593

JogarAUYNADS
90.14
84.15
79.07
93.33
82.50
90.00
93.33
60.00
87.14
93.33
90.28
93.22
81.03
94.64
87.74
96.00
88.00
82.50
92.50
98.39
89.41
89.66
97.10
93.06
89.09
80.00
77.63
90.00
92.00
89.47
88.16




56

M1579 4.7 HaMINTIVHUSIOIUINgINSANeITAg (N381) Medoyan naga ANgNIN

Google map

N1303238UI LU INGINTATVRIING (NiFEU)
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1 32 32 100.00
2 28 38 64.29
3 28 a8 28.57
4 37 35 94.59
5 40 o, 87.50
6 60 61 98.33
7 57 48 84.21
8 40 4z 95.00
9 22 25 86.36
10 30 B 76.67
Il 23 23 100.00
1% 30 34 86.67
i 23 18 78.26
14 Oh. 68 90.67
15 60 57 95.00
16 56 ) 94.64
17 55 46 83.64
18 54 62 85.19
19 a2 37 88.10
20 50 53 94.00
21 34 40 82.35
2 58 i 4 89.66
23 63 65 96.83
24 F Vi o | 84.38
25 45 52 84.44
26 50 49 98.00
27 5% 30 96.77
28 40 41 97.50
29 12 14 83.33
30 45 44 97.78

374U 87.42
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A1374 4.8 Wasiudanugndasvanisineuazianunisnisnsratuduiulinadnludd
NPy na1eNI9eINIARI8INAEIULSAUTY

Wasdudnugnees (%)

Area Data 1LNsesaatiu 2. n19esatiu 3 n1sesiadu wWesdud
ORURIElT RURIElT Pwudng @k (%)
NveuwAYeLing - AnAdveing  Aneilvesing

AuUzU1l  lemon 77% 69% 90% 79%
gliis (RGB)
A1Uueu - lemon 86% 98% 99% 94%
glavis (DSM)
AUUzU1Y  lemon 51% 72% 78% 67%
wwaglan | (RGB)
AUUYUIY  lemon 80% 78% 99% 86%
wwadlan - (DSM)
Wasigus 74% 79% 92%

A (%)

4.4 MINAUT Graphic User Interface (GUI)

Tanlafmunsanesiiilulusunsy MATLAB dullnnududoudslimnssonisldiuy
Tunquyanatialy {3du3dléiann Graphical User Interface %38 GUI Fuin GsUsznausae
wiFnsE S ULER NS UYBIsanes Ta RIS USTInaRal UL SuR U WAL TuIN
U 3 @ loun @uuanenIn @1ulsEiIang (Processing) Lazd@IUYBINaaNS LagdIuYes
Processing ;ﬁ%ﬂ'}ummiaﬁmumﬂ'mﬁﬂﬁL@@%Lﬁamaaumm’méaﬂm (Sensitivity) lalae
memnadwestmngadlunsatauasasituilinaluuiaznmdideanisdie GUINNS
mmﬁuaﬁ’maui’mqmmremLsuméuaﬂi’mqsuaﬁ%ﬂwﬁﬁwwswﬁma% 1 ¢ Ag f1 windowsSize Tu
flafda imfitter fsn 1 4.8 wagnn 4.9 dwisu GUI MspsIatudiuingaInAdvesingly
FBnnstiimnsdiaes 2 ¢ Ae A1 windowsize Tuilsridu imfitter uagendvasingdaniw 4.10
warnIW 4.1 kay GUI mansatuduaniagnniaivestnglulsmsidmeniines 3 # fio
A windowsize Tuflaridu imfilter %’ﬂﬁqqqm-ﬁﬂqmﬁuaﬁmqﬁqmw 4.12 waznIn 4.13
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Object detection 1
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Object detection 3 RGB

Processing
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1] “ ! *| 10 Blurred Image
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function varargout = gui techniquel 2(varargin)

% GUI_TECHNIQUE1 2 MATLAB code for gui_techniquel 2.fig

%  GUI_TECHNIQUEL 2, by itself, creates a new GUI TECHNIQUE1 2 or raises the
existing

% singleton*.

%

% H = GUI_TECHNIQUE1 2 returns the handle to a new GUI TECHNIQUEL 2 or the
handle to

%  the existing singleton*.

%

% GUI_TECHNIQUE1 2('CALLBACK',hObject,eventData,handles,...) calls the local
%  function named CALLBACK in GUI_ TECHNIQUE1 2.M with the given input
arguments.

%

%  GUI_TECHNIQUE1 2(Property',Value',...) creates a new GUI_TECHNIQUE1 2 or
raises the
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% existing singleton*. Starting from the left, property value pairs are

% applied to the GUI before gui techniquel 2 OpeningFcn gets called. An
% unrecognized property name or invalid value makes property application
% stop. All inputs are passed to gui techniquel 2 OpeningFcn via varargin.
%

%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one

% instance to run (singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help gui_techniquel 2
% Last Modified by GUIDE v2.5 25-Sep-2019 01:37:35

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('sui_Name/, mfilename, ...
‘gui_Singleton', gui Singleton, ...
'gui OpeningFcn’, @sui_techniquel 2 OpeningFen, ...
‘gui. Outputken', @gui_techniquel 2 Outputkcn, ...
'sui_LayoutFcn', [], ...
'eui_Callback', [1);

if nargin && ischar(varargin{1})

gui_State.gui Callback = str2func(varargin{1});

end

if nargout
[varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
et
gui_mainfcn(gui State, varargin{:});
end
% End initialization code - DO NOT EDIT

% --- Executes just before gui_techniquel 2 is made visible.
function gui_techniquel 2 OpeningFcn(hObject, eventdata, handles, varargin)

% This function has no output args, see OutputFcn.



% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin - command line arguments to gui_techniquel 2 (see VARARGIN)

% Choose default command line output for gui techniquel 2
handles.output = hObject;

% Update handles structure

guidata(hObject, handles);

% UIWAIT makes gui techniquel 2 wait for user response (see UIRESUME)

% uiwait(handles.figurel);

% --- Outputs from this function are returned to the command line.

function varargout = gui_techniquel 2 OutputFcn(hObject, eventdata, handles)
% varargout cell array for returning output args (see VARARGOUT);

% hObject = handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles . structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure

varargout{1} = handles.output;

% --- Executes on button press in pushbuttonl.

function pushbuttonl Callback(hObject, eventdata, handles)

% hObject . - handle to pushbuttonl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
global Img

[baseFileName, folder] = uigetfile({"™*.png'});

fullFileName = fullfile(folder, baseFileName):

Img = imread(fullFileName);

axes(handles.axesl);

imshow(Img);

% -— Executes on button press in pushbutton3.

14
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function pushbutton3 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img

x = str2double(get(handles.text5,'string"));

assignin('base’,’x',x);

rgblmage = im2double(img);
windowsSize = x;
avg3 = ones(windowsSize) / windowSize/2;

blurredimage = imfilter(rgblmage, avg3, 'conv);

BW = im2bw(blurredimage, graythresh(blurredimage));

e=edge(BW, 'canny");

bw2 = imfill(e, 'holes');

axes(handles.axes?);

imshow (blurredimage);

L = bwlabel(bw2);
axes(handles.axes3);

imshow (bw2);

s = regionprops(L, 'Centroid');
hold on
for k = 1:numel(s)
¢ = s(k).Centroid;
text(c(1), c(2), sprintf('%d', k), ...
'HorizontalAlisnment!, 'center’, ...

'VerticalAlignment', 'middle);
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end
hold off
set(handles.edit1,'string' k);

% -— Executes on button press in pushbutton2.

function pushbutton2 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

global Img

x = str2double(get(handles.text5s, 'string));

assignin(‘base’,x',x);

reblmage = im2double(img);
windowSize = x;
avg3 = ones(windowsSize) /. windowSize/2;

blurredimage = imfilter(rgblmage, avg3, ‘conv'),

BW = im2bw(blurredimage, graythresh(blurredimage));

e=edge(BW, 'canny’);

bw2 = imfill(e, 'holes);

axes(handles.axes?2);

imshow (blurredimage);

% -—- Executes on slider movement.

function sliderl Callback(hObject, eventdata, handles)

% hObject handle to sliderl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'Value') returns position of slider



% get(hObject,'Min') and get(hObject,'Max’) to determine range of slider

valor=get(hObject,'value);

set(handles.text5,'string’,num2str(valor));

% --- Executes during object creation, after setting all properties.
function sliderl CreateFen(hObject, eventdata, handles)

% hObject handle to sliderl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: slider controls usually have a light gray backsround.
if isequal(get(hObject,'BackgroundColor’), get(0, defaultUicontrolBackgroundColor))
set(hObject, BackeroundColor',[.9 .9 .9]),

end

% - If Enable == 'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over pushbuttonl.
function pushbuttonl ButtonDownFcn(hObject, eventdata, handles)

% hObject  handle to pushbutton1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% --- Executes during object creation, after setting all properties.
function axes1 CreateFcn(hObject, eventdata, handles)

% hObject . - handle to axesl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: place code in OpeningFcn to populate axesl

% --- Executes during object creation, after setting all properties.
function text5 CreateFcn(hObject, eventdata, handles)

% hObject  handle to text5 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called
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% -— Executes during object creation, after setting all properties.
function text2 CreateFcn(hObject, eventdata, handles)

% hObject handle to text2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

function editl Callback(hObject, eventdata, handles)

% hObject handle to editl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of editl as text
% str2double(get(hObject,'String")) returns contents of editl as a double

% --- Executes during object creation, after setting all properties.
function editl CreateFen(hObject, eventdata, handles)

% hObject handle to editl (see GCBO)

% eventdata reserved - to be defined ina future version of MATLAB

% handles  empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get(hObject, BackgroundColor),
get(0, defaultUicontrolBackgroundColor'))
set(hObject, BackgroundColor', ' white');

end
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function varargout = gui technique2_ 1(varargin)
% GUI_TECHNIQUE2 1 MATLAB code for gui_technique2 1 fig

%  GUI TECHNIQUEZ 1, by itself, creates a new GUI TECHNIQUE2 1 or raises the
existing

% singleton®.

%

% H = GUI_TECHNIQUEZ2 1 returns the handle to a new GUI_TECHNIQUE2 1 or the
handle to

% the existing singleton*.

%

% GUI_TECHNIQUE2 1('CALLBACK',hObject,eventData,handles,...) calls the local
%  function named CALLBACK in GUI' TECHNIQUEZ2 1.M with the given input
arguments.

%

%  GUI TECHNIQUE2 1(Property',Value',...) creates a new GUI TECHNIQUE2 1 or
raises the

% existing singleton*. Starting from the left, property value pairs are

% applied to the GUI before gui_technique2 1 OpeningFcn gets called. An

% unrecognized property name or invalid value makes property application

% stop. All inputs are passed to gui technique2 1 OpeningFcn via varargin.



%

%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
% instance to run (singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES
% Edit the above text to modify the response to help gui technique2 1
% Last Modified by GUIDE v2.5 25-Sep-2019 02:45:04

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('gsui Name/, mfilename, ...
'gui_Singleton’, gui Singleton, ...
'gui_OpeningFcn', @gui technique2 1_OpeningFen, ...
'gui OutputFen', @gui_technique2 1 OutputFen, ...
'sui_LayoutFen', 1, ...
‘gui_Callback!, [I);

if nargin && ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});

end

if nargout
[varargout{l:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
gui_mainfcn(gui State, varargin{:});
end
% End initialization code - DO NOT EDIT

% --- Executes just before gui technique2 1 is made visible.

function gui_technique2 1_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% varargin - command line arguments to gui_technique2_1 (see VARARGIN)
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% Choose default command line output for gui_technique2 1
handles.output = hObject;

% Update handles structure
guidata(hObject, handles);

% UIWAIT makes gui technique2 1 wait for user response (see UIRESUME)

% uiwait(handles.figurel);

% --- Outputs from this function are returned to the command line.

function varargout = gui_technique2 1 OutputFcn(hObject, eventdata, handles)
% varargout cell array for returning output args (see VARARGOUT);

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure

varargout{1} = handles.output;

% --- Executes on button press in pushbutton1.

function pushbutton1_Callback(hObject, eventdata, handles)

% hObject handle to pushbuttonl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img

[baseFileName, folder] = uigetfile({"™*.png'});
fullFileName = fullfile(folder, baseFileName):
Img = imread(fullFileName);
axes(handles.axes1),

imshow(Img);

% --- Executes on button press in pushbutton5.
function pushbutton5 Callback(hObject, eventdata, handles)
% hObject handle to pushbutton5 (see GCBO)



% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img

x = str2double(get(handles.textd,'string"));
assignin('base’,'x',x);

reblmage = im2double(img);

windowsSize = x;

avg3 = ones(windowsSize) / windowSize/2;

blurredimage = imfilter(rgblmage, avg3, 'conv),

axes(handles.axes?);

imshow (blurredimage);
img=double(blurredimage);
r=blurredimage(,;,1);
g=blurredimage(:,;,1);
b=blurredimase(:,:,1);

axes(handles.axes3);

imagesc(g),axis image;colorbar

n = str2double(get(handles.edit1,'string'));

assignin('base’,'n',n);

im_dist=bwdist(g > n);

imagesc(im_dist,'Parent’,handles.axesd),

im_dist=bwdist(g>n);

BW = im2bw(im_dist, graythresh(im_dist));

L = bwlabel(BW);

s = regionprops(L, 'Centroid);
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axes(handles.axesb);
imshow (BW);

hold on
for k = 1:numel(s)
¢ = s(k).Centroid;
text(c(1), c(2), sprintf('%d’, k), ...
'HorizontalAlignment', ‘center’, ...
'VerticalAlignment', 'middle);
end
hold off

set(handles.edit3,'string’,k);

% - Executes on button press in pushbutton3.

function pushbutton3 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton3 (see GCBO)

% eventdata reserved -to be defined ina future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img
x = str2double(get(handles.textd, 'string"));

assignin('base’,'x',x);

rgblmage = im2double(img);
windowsSize = Xx;
avg3 = ones(windowsSize) / windowSize/2;

blurredimage = imfilter(rgblmage, avg3, ‘conV);

axes(handles.axes?);

imshow (blurredimage);

img=double(blurredimage);
r=blurredimage(:,;,1);

g=blurredimagel(:,:,1);
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b=blurredimage(;,:,1);

axes(handles.axes3);

imagesc(g),axis image;colorbar

function edit3 Callback(hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of edit3 as text
% str2double(get(hObject, String")) returns contents of edit3 as a double

% --- Executes during object creation, after setting all properties.
function edit3_CreateFcn(hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get(hObject, BackgroundColor),
get(0, defaultUicontrolBackgroundColor'))
set(hObject, BackgroundColor',' white");

end

% --- Executes on button press in pushbutton6.

function pushbutton6_Callback(hObject, eventdata, handles)

% hObject  handle to pushbuttoné (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img
x = str2double(get(handles.textd,'string"));

assignin('base’,'x',x);



reblmage = im2double(img);
windowsSize = x;
avg3 = ones(windowsSize) / windowSize/2;

blurredimage = imfilter(reblmage, avg3, 'conv);

axes(handles.axes?2);

imshow (blurredimage);

img=double(blurredimage);
r=blurredlmage(;,:;,1);
g=blurredimage(:,:;,1);
b=blurredimage(,:,1);

axes(handles.axes3);

imagesc(g),axis image;colorbar

n = str2double(get(handles.edit1,'string);

assignin('base’,'n',n);

% rgbim_dist=bwdist(e > n);
% dseim_dist=bwdist(g < n);

im_dist=bwdist(g > n);

imagesc(im_dist,'Parent’,handles.axes4),

function editl Callback(hObject, eventdata, handles)

% hObject handle to editl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of editl as text
% str2double(get(hObject,'String)) returns contents of edit1 as a double

% --- Executes during object creation, after setting all properties.

function editl CreateFcn(hObject, eventdata, handles)
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% hObject handle to editl (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor),
get(0, defaultUicontrolBackeroundColor'))
set(hObject,' BackgroundColor',' white");

end

% --- Executes on button press in pushbutton2.

function pushbutton2 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
global Img

x = str2double(get(handles.textd,'string));

assignin(‘base',x',x);

rgblmage = im2double(img);
windowsSize = x;
avg3 = ones(windowsSize) / windowSize/2;

blurredimage = imfilter(rgbimage, avg3, 'conv');

axes(handles.axes?);

imshow (blurredimage);

% --- Executes on slider movement.

function sliderl Callback(hObject, eventdata, handles)

% hObject handle to sliderl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,Value') returns position of slider
% get(hObject,'Min') and get(hObject,'Max’) to determine range of slider
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valor=get(hObject, value);

set(handles.textd,'string'’,num2str(valor));

% -— Executes during object creation, after setting all properties.
function sliderl CreateFcn(hObject, eventdata, handles)

% hObject  handle to slider1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: slider controls usually have a light gray background.

if isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,' BackeroundColor',[.9 .9 .9]);

end

% - Executes on button press in radiobutton1.

function radiobuttonl Callback(hObject, eventdata, handles)

% hObject  handle to radiobuttonl (see GCBO)

% eventdata reserved - to be defined ina future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hint: get(hObject,'Value') returns toggle state of radiobutton1

% --- Executes on button press in radiobutton2.

function radiobutton2 Callback(hObject, eventdata, handles)

% hObject . - handle to radiobutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hint: get(hObject,'Value') returns toggle state of radiobutton2

% --- Executes during object creation, after setting all properties.
function textd CreateFcn(hObject, eventdata, handles)

% hObject  handle to textd (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called
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% -— Executes when Tag is resized.

function Tag_SizeChangedFcn(hObject, eventdata, handles)

% hObject handle to Tag (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% -— Executes during object creation, after setting all properties.
function Tag CreateFcn(hObject, eventdata, handles)

% hObject handle to Tag (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called
% switch(get(eventdata.NewValue, Tag"));

%  case 'radiobutton?’

% get(handles.radiobutton1,'string’);

% case radiobutton2'

% get(handles.radiobutton2,'string);

% end
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function varargout = gui technique2 2(varargin)
% GUI_TECHNIQUEZ2 2 MATLAB code for gui_technique2 2.fig

%  GUI_TECHNIQUE2 2, by itself, creates a new GUI TECHNIQUE2 2 or raises the
existing

% singleton*.

%

% H = GUI_TECHNIQUEZ_ 2 returns the handle to a new GUI_TECHNIQUE2 2 or the
handle to

% the existing singleton*.

%

% GUI_TECHNIQUE2 2('CALLBACK',hObject,eventData,handles,...) calls the local
% function named CALLBACK in GUI. TECHNIQUEZ 2.M with' the given input
arguments.

%

%  GUI_TECHNIQUE2 2(‘Property','Value',...) creates a new GUI_TECHNIQUE2 2 or
raises the

% existing singleton®. Starting from the left, property value pairs are

% applied to the GUI before gui_technique2 2 OpeningFcn gets called. An

%  unrecognized property name or invalid value makes property application

% stop. All inputs are passed to gui_technique2 2 OpeningFcn via varargin.



%

%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
% instance to run (singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES
% Edit the above text to modify the response to help gcui technique2 2
% Last Modified by GUIDE v2.5 25-Sep-2019 03:02:40

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('gsui Name/, mfilename, ...
'gui_Singleton’, gui Singleton, ...
'gui_OpeningFcn', @gui technique2 2 OpeningFen, ...
'gui. OutputFen', @gui_technique2 2 OutputFen, ...
'sui_LayoutFen', 1, ...
‘gui_Callback!, [I);

if nargin && ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});

end

if nargout
[varargout{l:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
gui_mainfcn(gui State, varargin{:});
end
% End initialization code - DO NOT EDIT

% --- Executes just before gui technique2_ 2 is made visible.

function gui_technique2 2_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% varargin  command line arguments to gui_technique2_ 2 (see VARARGIN)
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% Choose default command line output for gui_technique2 2
handles.output = hObject;

% Update handles structure
guidata(hObject, handles);

% UIWAIT makes gui technique2 2 wait for user response (see UIRESUME)

% uiwait(handles.figurel);

% --- Outputs from this function are returned to the command line.

function varargout = gui_technique2 2 OutputFcn(hObject, eventdata, handles)
% varargout cell array for returning output args (see VARARGOUT);

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure

varargout{1} = handles.output;

% --- Executes on button press in pushbutton1.

function pushbutton1_Callback(hObject, eventdata, handles)

% hObject handle to pushbuttonl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img

[baseFileName, folder] = uigetfile({"™*.png'});
fullFileName = fullfile(folder, baseFileName);
Img = imread(fullFileName);
axes(handles.axes1),

imshow(Img);

% --- Executes on button press in pushbutton5.
function pushbutton5 Callback(hObject, eventdata, handles)
% hObject handle to pushbutton5 (see GCBO)



% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img

x = str2double(get(handles.textd,'string"));
assignin('base’,'x',x);

reblmage = im2double(img);

windowsSize = x;

avg3 = ones(windowsSize) / windowSize/2;

blurredimage = imfilter(rgblmage, avg3, 'conv),

axes(handles.axes?);

imshow (blurredimage);
img=double(blurredimage);
r=blurredimage(,;,1);
g=blurredimage(:,;,1);
b=blurredimase(:,:,1);

axes(handles.axes3);

imagesc(g),axis image;colorbar

n = str2double(get(handles.edit1,'string'));

assignin('base’,'n',n);

im_dist=bwdist(g < n);

imagesc(im_dist,'Parent’,handles.axesd),

im_dist=bwdist(g< n);

BW = im2bw(im_dist, graythresh(im_dist));

L = bwlabel(BW);

s = regionprops(L, 'Centroid);
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axes(handles.axesb);
imshow (BW);

hold on
for k = 1:numel(s)
¢ = s(k).Centroid;
text(c(1), c(2), sprintf('%d’, k), ...
'HorizontalAlignment', ‘center’, ...
'VerticalAlignment', 'middle);
end
hold off

set(handles.edit3,'string’,k);

% - Executes on button press in pushbutton3.

function pushbutton3 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton3 (see GCBO)

% eventdata reserved -to be defined ina future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img
x = str2double(get(handles.textd,'string"));

assignin('base’,'x',x);

reblmage = im2double(img);

windowsSize = Xx;

avg3 = ones(windowsSize) / windowSize/2;
blurredimage = imfilter(rgbimage, avg3, ‘conv’);
axes(handles.axes2);

imshow (blurredimage);

img=double(blurredimage);
r=blurredimage(:,:,1);
g=blurredimage(.,:,1);
b=blurredimage(.,:,1);
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axes(handles.axes3);

imagesc(g),axis image;colorbar

function edit3_Callback(hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with-handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of edit3 as text
% str2double(get(hObject,'String")) returns contents of edit3 as a double

% --- Executes during object creation, after setting all properties.
function edit3_CreateFcn(hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles = empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get(hObject, BackgroundColor),
get(0, defaultUicontrolBackgroundColor'))
set(hObject, BackgroundColor', white");

end

% - Executes on button press-in pushbuttoné.

function pushbutton6 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton6 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img
x = str2double(get(handles.textd, 'string"));

assignin('base’,'x',x);

rgblmage = im2double(img);



windowsSize = x;
avg3 = ones(windowsSize) / windowSize/2;

blurredimage = imfilter(rgblmage, avg3, 'conv);

axes(handles.axes?);

imshow (blurredimage);

img=double(blurredimage);
r=blurredimage(:,;,1);
g=blurredimage(;,;:,1);
b=blurredimage(:,:,1);

axes(handles.axes3);

imagesc(g),axis image;colorbar

n = str2double(get(handles.editl,'string);

assignin(lbase’,'n',n);

% rgbim_dist=bwdist(¢ > n);
% dseim_dist=bwdist(g < n);

im_dist=bwdist(g < n);

imagesc(im_dist,'Parent’,handles.axes4),

function editl Callback(hObject, eventdata, handles)

% hObject handle to editl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles — structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of editl as text
% str2double(get(hObject,'String')) returns contents of edit1 as a double

% --- Executes during object creation, after setting all properties.
function editl CreateFcn(hObject, eventdata, handles)
% hObject handle to editl (see GCBO)
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% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get(hObject, BackgroundColor),
get(0, defaultUicontrolBackgroundColor'))
set(hObject, BackgroundColor','white');

end

% --- Executes on button press in pushbutton?2.

function pushbutton2 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
global Img

x = str2double(get(handles.textd,'string));

assignin('base’,'x',x);

rgblmage = im2double(lmg);
windowsSize = x;
avg3 = ones(windowsSize) / windowSizeA2;

blurredimage = imfilter(rgblmage, avg3, 'conv);

axes(handles.axes?);

imshow (blurredimage);

% --- Executes on slider movement.

function sliderl Callback(hObject, eventdata, handles)

% hObject  handle to sliderl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,Value') returns position of slider
% get(hObject,'Min') and get(hObject,'Max') to determine range of slider
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valor=get(hObject, value);

set(handles.textd,'string'’,num2str(valor));

% -— Executes during object creation, after setting all properties.
function slider1 CreateFcn(hObject, eventdata, handles)

% hObject handle to slider1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: slider controls usually have a light gray background.
if isequal(get(hObject, BackgroundColor'), get(0,'defaultUicontrolBackgroundColor’))
set(hObject, BackgroundColor',[.9 .9 .9]);

end

% --- Executes on button press in radiobutton?.

function radiobutton1 Callback(hObject, eventdata, handles)

% hObject = handle to radiobutton1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles . structure with handles and user data (see GUIDATA)

% Hint: get(hObject, Value') returns toggle state of radiobutton1

% --- Executes on button press in radiobutton2.

function radiobutton2_Callback(hObject, eventdata, handles)

% hObject  handle to radiobutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hint: get(hObject,'Value') returns toggle state of radiobutton2

% --- Executes during object creation, after setting all properties.
function textd CreateFcn(hObject, eventdata, handles)

% hObject handle to textd (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called
% --- Executes when Tag is resized.

function Tag_SizeChangedFcn(hObject, eventdata, handles)

% hObject handle to Tag (see GCBO)
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% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% --- Executes during object creation, after setting all properties.
function Tag CreateFcn(hObject, eventdata, handles)

% hObject handle to Tag (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called
% switch(get(eventdata.NewValue, Tag));

%  case 'radiobutton?'

% get(handles.radiobutton1,'string’);

% case radiobutton2’

% get(handles.radiobutton2,'string);

% end
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function varargout = gui_technique3_1(varargin)
% GUI_TECHNIQUE3 1 MATLAB code for gui_technique3 1.fig
GUI_TECHNIQUE3 1, by itself, creates a new GUI TECHNIQUE3 1 or raises the

existing

%

%
%
%

%
%
%
%

singleton™.

H = GUI_TECHNIQUE3 1 returns the handle to a new GUI' TECHNIQUE3 1 or the
handle to

the existing singleton*.

GUI_TECHNIQUE3 1('CALLBACK',hObject,eventData,handles,...) calls the local
function named CALLBACK in GUI TECHNIQUE3 1.M with the given input

arguments.

%
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% GUI TECHNIQUE3 1(Property',Value',...) creates a new GUI TECHNIQUE3 1 or
raises the

% existing singleton®. Starting from the left, property value pairs are

% applied to the GUI before gui technique3 1 OpeningFcn gets called. An
%  unrecognized property name or invalid value makes property application
% stop. All inputs are passed to gui technique3 1 OpeningFcn via varargin.
%

%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
% instance to run (singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help gui technique3 1

% Last Modified by GUIDE v2.5 25-Sep-2019 03:45:27

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('sui_Name', mfilename, ...
‘gui_ Singleton', gui Singleton, ...
'sui_OpeningFcn', @gui_technique3. 1 OpeningFen, ...
'gui_OutputFcn’, @gui_technique3 1 OutputFcen, ...
'sui_LayoutFen', [], ...
'eui_Callback, [I);

if nargin && ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});

end

if nargout
[varargout{l:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT

% --- Executes just before gui_technique3 1 is made visible.



function gui technique3 1 OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% varargin  command line arguments to gui technique3 1 (see VARARGIN)

% Choose default command line output for gui_technique3 1
handles.output = hObject;

% Update handles structure
guidata(hObject, handles);

% UIWAIT makes gui technique3 1 wait for user response (see UIRESUME)

% uiwait(handles.figurel);

% --- Qutputs from this function are retured to the command line.

function varargout = gui_technique3 1 OutputFcn(hObject, eventdata, handles)
% varargout cell array for returning output args (see VARARGOUT);

% hObject  handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure

varargout{1} = handles.output;

% --- Executes on button press in pushbuttonl.

function pushbutton1_Callback(hObject, eventdata, handles)

% hObject - handle to pushbutton1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
global Img

[baseFileName, folder] = uigetfile({"™*.png'});
fullFileName = fullfile(folder, baseFileName);

Img = imread(fullFileName);
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axes(handles.axesl);

imshow(Img);

% -— Executes on button press in pushbutton3.

function pushbutton3 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with-handles and user data (see GUIDATA)

global Img
x = str2double(get(handles.textd,'string"));

assignin('base’,'x',x);

rgblmage = im2double(img);
windowsSize = x;
avg3 = ones(windowsSize) / windowSize/2;

blurredimage = imfilter(rgblmage, avg3, 'conv);

axes(handles.axes4);

imshow (blurredimage);

x = str2double(get(handles.editl,'string));
assignin('base’,x' ,x);
y = str2double(get(handles.edit2,'string"));

assignin(‘base','y"y);

z = 0.85;

[centers,radii] = imfindcircles(blurredimage,[x y],'ObjectPolarity’,'dark, ...
'Sensitivity',z)

h = viscircles(centers,radii);

ans = length(centers)

set(handles.edit3,'string',ans);

% --- Executes on button press in pushbutton2.
function pushbutton2 Callback(hObject, eventdata, handles)



% hObject handle to pushbutton2 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img
x = str2double(get(handles.textd,'string));

assignin(‘base’,'’x',x);

rgblmage = im2double(img);
windowsSize = x;
avg3 = ones(windowsSize) / windowSize/2;

blurredimage = imfilter(reblmage, avg3, ‘conv’);

axes(handles.axes3);
imshow (blurredimage);

t = imdistline;

% --- Executes on slider movement.

function sliderl. Callback(hObject, eventdata, handles)

% hObject  handle to sliderl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,Value') returns position of slider

% get(hObject,'Min') and get(hObject,'Max') to determine range of slider

valor=get(hObject,'value);

set(handles.textd,'string'’,num2str(valor));

% -— Executes during object creation, after setting all properties.
function sliderl CreateFcn(hObject, eventdata, handles)
% hObject handle to slider1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: slider controls usually have a light gray background.
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if isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor’))
set(hObject,'BackgroundColor',[.9 .9 .9]);
end

function edit3_Callback(hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with-handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of edit3 as text
% str2double(get(hObject,'String")) returns contents of edit3 as a double

% --- Executes during object creation, after setting all properties.
function edit3_CreateFcn(hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles = empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get(hObject, BackgroundColor),
get(0, defaultUicontrolBackgroundColor'))
set(hObject, BackgroundColor', white');

end

function editl Callback(hObject, eventdata, handles)

% hObject handle to editl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles — structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of edit1 as text
% str2double(get(hObject,'String')) returns contents of edit1 as a double

% --- Executes during object creation, after setting all properties.
function editl CreateFcn(hObject, eventdata, handles)
% hObject handle to editl (see GCBO)
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% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get(hObject, BackgroundColor),
get(0, defaultUicontrolBackgroundColor'))

set(hObject, BackgroundColor','white');
end
function edit2_Callback(hObject, eventdata, handles)
% hObject handle to edit2 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
% Hints: get(hObject,'String’) returns contents of edit2 as text
% str2double(get(hObject, String")) returns contents of edit2 as a double
% --- Executes during object creation, after setting all properties.
function edit2 CreateFen(hObject, eventdata, handles)
% hObject  handle to edit2 (see GCBO)
% eventdata reserved - to be defined ina future version of MATLAB
% handles  empty - handles not created until after all CreateFcns called
% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'),
get(0,'defaultUicontrolBackgroundColor’)

set(hObject, BackgroundColor','white');
end
% --- Executes during object creation, after setting all properties.
function textd CreateFcn(hObject, eventdata, handles)
% hObject - handle to textd (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called
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function varargout = gui_technique3 2(varargin)
% GUI_TECHNIQUE3 2 MATLAB code for gui_technique3_2.fig

%  GUI_ TECHNIQUE3 2, by itself, creates a new GUI_ TECHNIQUE3 2 or raises the
existing

% singleton™.

%

% ' H=GUI TECHNIQUE3 2 returnsthe handle to a new GUI TECHNIQUE3 2 or the
handle to

%  the existing singleton*.

%

% GUI_TECHNIQUE3 2('CALLBACK',hObject,eventData,handles,...) calls the local
%  function named CALLBACK in GUI TECHNIQUE3 2.M with the given input
arguments.

%
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% GUI TECHNIQUE3 2('Property',Value',...) creates a new GUI TECHNIQUE3 2 or
raises the

% existing singleton®. Starting from the left, property value pairs are

% applied to the GUI before gui technique3 2 OpeningFcn gets called. An
%  unrecognized property name or invalid value makes property application
% stop. All inputs are passed to gui technique3 2 OpeningFcn via varargin.
%

%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
% instance to run (singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help gui technique3 2

% Last Modified by GUIDE v2.5 25-Sep-2019 04:06:47

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('sui_Name', mfilename, ...
‘gui_ Singleton', gui Singleton, ...
'gui_OpeningFcn', @gui_technique3 2 OpeningFen, ...
'gui_OutputFcn’, @gui_technique3 2 OutputFcen, ...
'sui_LayoutFen', [], ...
'eui_Callback, [I);

if nargin && ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});

end

if nargout
[varargout{l:nargout}] = gui_mainfcn(eui_State, varargin{:});
else
gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT

% --- Executes just before gui_technique3 2 is made visible.



function gui technique3 2 OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% varargin  command line arguments to gui technique3 2 (see VARARGIN)

% Choose default command line output for gui_technique3 2

handles.output = hObject;

% Update handles structure
guidata(hObject, handles);

% UIWAIT makes gui technique3 2 wait for user response (see UIRESUME)

% uiwait(handles.figurel);

% --- Qutputs from this function are retured to the command line.

function varargout = gui_technique3 2 OutputFcn(hObject, eventdata, handles)
% varargout cell array for returning output args (see VARARGOUT);

% hObject  handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure

varargout{1} = handles.output;

% --- Executes on button press in pushbuttonl.

function pushbutton1_Callback(hObject, eventdata, handles)

% hObject - handle to pushbutton1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
global Img

[baseFileName, folder] = uigetfile({"™*.png'});

fullFileName = fullfile(folder, baseFileName);

Img = imread(fullFileName);

axes(handles.axesl);
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imshow(Img);

% --- Executes on button press in pushbutton3.

function pushbutton3 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img
x = str2double(get(handles.textd, 'string"));

assignin(base’,’x',x);

reblmage = im2double(img);
windowsSize = x;
avg3 = ones(windowSize) / windowSize/2;

blurredimage = imfilter(rgblmage, avg3, 'conv);

it=graythresh(blurredimage);

bw=imbinarize(blurredimage,it);

x = str2double(get(handles.editl,'string"));
assignin('base’,'x' ,x);
y = str2double(get(handles.edit2,'string?));

assignin('base’,'y',y);

z = 0.85;

axes(handles.axes4);

imshow (bw);

[centers,radii] = imfindcircles(bw,[x y],'ObjectPolarity', bright’, ...

'Sensitivity',z)

h = viscircles(centers,radii);
ans = length(centers)

set(handles.edit3,'string',ans);
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% -— Executes on button press in pushbutton2.

function pushbutton2 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global Img
x = str2double(get(handles.textd,'string"));

assignin('base’,'x' x);

rgblmage = im2double(img);
windowsSize = X;
avg3 = ones(windowsSize) / windowSize/\2;

blurredimage = imfilter(rebimage, ave3, 'conv');

axes(handles.axes3);

imshow (blurredimage);

it=graythresh(blurredimage);

bw=imbinarize(blurredimage,it);

t = imdistline;

% --- Executes on slider movement.

function sliderl. Callback(hObject, eventdata, handles)

% hObject handle to sliderl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles — structure with handles and user data (see GUIDATA)

% Hints: get(hObject,Value') returns position of slider
% get(hObject,'Min') and get(hObject,'Max’) to determine range of slider

valor=get(hObject, value);

set(handles.textd,'string'’,num2str(valor));
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% -— Executes during object creation, after setting all properties.
function sliderl CreateFcn(hObject, eventdata, handles)

% hObject handle to slider1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: slider controls usually have a light eray background.
if isequal(get(hObject,BackeroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,' BackgroundColor',[.9 .9 .9]),

end

function edit3 Callback(hObject, eventdata, handles)

% hObject ' handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject, String’) returns contents of edit3 as text
% str2double(get(hObject, String")) returns contents of edit3 as a double

% --- Executes during object creation, after setting all properties.
function edit3 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get(hObject, BackgroundColor),
get(0,'defaultUicontrolBackgroundColor'))

set(hObject, BackeroundColor','white');

end

function editl Callback(hObject, eventdata, handles)
% hObject handle to editl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
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% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of edit1 as text
% str2double(get(hObject,'String')) returns contents of edit1 as a double

% --- Executes during object creation, after setting all properties.
function editl CreateFen(hObject, eventdata, handles)

% hObject  handle to edit1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'),
get(0,'defaultUicontrolBackgroundColor'))

set(hObject, BackgroundColor','white');

end

function edit2 Callback(hObject, eventdata, handles)

% hObject  handle to edit2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of edit2 as text
% str2double(get(hObject,'String')) returns contents of edit2 as a double

% --- Executes during object creation, after setting all properties.
function edit2_CreateFcn(hObject, eventdata, handles)

% hObject - handle to edit2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.

if ispc && isequal(get(hObject, BackgroundColor),

get(0, defaultUicontrolBackgroundColor'))
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set(hObject,' BackgroundColor',' white);

end

% --- Executes during object creation, after setting all properties.
function textd CreateFcn(hObject, eventdata, handles)
% hObject handle to textd (see GCB
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Abstract

Tree counts and sizes are important information to apply for crop yield estimation
and agricultural planning. Therefore, implementation for automatic extraction of trees
numbers from remotely sensed data is a challenging task. In this study, a novel approach
and algorithm developed in MATLAB is proposed for the automatic extraction of citrus
trees using unmanned aerial vehicle (UAV. Initially, preliminary testing by using Google
image data have been done using of 2 fruit orchards, orange and durian with 30 images per
orchard the research team 3 methods developed: 1. To count objects from its boundary
2. To examine the number of objects using the color its 3. To count the number of objects
using its radius. To validate the performance of the developed extraction techniques, the
ground truth imases were interpreted. The accuracy of techniques 1, 2 and 3 has shown
the absolute mean values of 75%, 76% and 88%, respectively. Improved accuracy results
were found when the improved algorithm was included DSM (Digital Surface Model)
generated from UAV data. It was found that the accuracy of techniques 1, 2 and 3 are 74%,
79% and 92%, respectively. It was found that the accuracy of counting the fruit tree
obtained from the developed algorithm would be usually high incorporated with DSM
data.

Keywords: Unmanned Aerial Vehicle, Tree extraction, digital image processing
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