afgyey1 Yguse : MITuunuuuAgaludiianansigazidengainainiaeuls

o q v

v o

AuTuaInSUTUN T N T ukUastua1Usras (SEMI-AUTOMATIC CLASSIFICATION
OF VERY-HIGH-RESOLUTION IMAGES FROM UAV FOR MAPPING WEED IN
CASSAVA FIELDS) 819156 71USnw - HY8eNans1nse as.Ruing Jeevimuiuuy,
178 wih.

Addey: MTuuNLUUASRUTR / wuitiaie / oamael¥audu / sudenda /

AMENYTYaLLBYAG

AMENIIEazdengaIINaINAeLlIALTY (Unmanned Aerial Vehicle: UAV) iinns
i ousziliumuganauysalvesiivuardrsraivfivlunisinumsuuuusiugl assuun
UssiamvasTnglunmidutuneuiiddyudsinmsdinadae UAV Taeialuwdanisdauun
amwasBengan UAY Tinareuirannuassiesenduszuulssmnanaiifussaniamgs
Fadunilsluguassavesnisduun lusagiifianudensldnmeazidongaiunissuun
nanyUszay

nsfAnund T TngUsrasd i ewmman szurunsTuniuui e alui@annam
eavBenganeInreIulsaududmsuiuunioigluwasivdvenas lngldndnnisns
FTunuuuliiieaeu (Unsupervised Learning) #1835 K-means e uunTudUznd
Sudt Au wazdulsl luwlasiudends nsvvrunsiifmunduusznaussninadounm
Tneidendaiifiduinaintasadn RGB Wiidlinesves Mean-shift filtering Lagseuysening

YAAUEINANYANIWUUNUAY (Ground Sample Distance, GSD) Mwingau T1uMiinT5asng

LT

[

ngmsswundildanuinltimesnuayt Bsannsii (spectrum properties) vaausiazing
wuiiagldenanasulaensadsiruuansneiuluusasituil annsmadeuusudauys
#in9  wasilunaaeufunmulasiudsndsidnelugaenandieiu suansldiguees
fnenmALAnNANiY nansageunuin Ml mid GSD 5 ey, Tkanissuundignaes
($oray 97) WiuwhiunwanuaziBungs GSD 1.5 g, wivszananaldsingind ATiAn
9ntenaudGy (8) full Visible Atmospherically Resistant Index (VARI) agsasti Color
Index (Cl) unsiameslagldminls spatial window radius (sp)=5 wag color window
radius (s)=10 ansauenfiusenaniyldiingn luvaziinmiifinandail Excess Blue
(ExB) Normalized Green-Red Difference Index (NGRDI) wag VARI FRamosaiausnies

WUS sp=60 sr=40 uaralnesasaNansnie sp=20 and sr=40 @wnsauunauliionnuiann



SnqustLamdu 4 ddnan drushudusndauas ufauenldffgalagld nwiliinantasniu
AW87 (G) Al Excess Red (ExR) wagawil Excess Green (ExG) Wiunsiawmasinelddwds
sp=10 uay sr=20 wanssuunlaugnieslagsau (Overall accuracy, OA) 71 0.97 uag
FuUsaAnsuaun (Kappa coefficient) 0.96 dusunmitlaiffuls drunwdidduliflsen
AUgNABIlaeTIXN 0.82 wazdudseaniuauln 0.74 nsduunlagldnszuiunsinauniy
Tirnnugndeadisuwiiiunissiuundiedsnns Random Forest (RF) dsldyndoyaiiagng
lumsieud msanwilgnaaeunsldamauiasistulunssuun suinsldnmeunadn
aammaaLﬁmmmgﬂﬁaa‘[ﬂaswiﬁ 0.12 wazduUszansualin 0.18 Tnglanizamiisian
RUIUUYBTIINYUANANA LN
nMsWaLNsEUILNITT L lunsAnunianunsaanailuduneuniswsounwuas
FuunamanIZmsundld esnnnssuiumsivineuldlagliiendedeyariagng wasds
aseldfunnulasiudUsndsiivarnvaneiidneain UAY uenantunszuaunsiitisan

Tunausne 9 Tumswssunasuuniaidlunasle

anuivgiansaumne  anvitedetinAnu 6w gmyiey

UnsAnw 2565 aneiaIpe115INUST N ?_&2
aneiint1915eNUS NI Yyal (/[Mf
7




APINYA BOONRANG : SEMI-AUTOMATIC CLASSIFICATION OF VERY-HIGH-
RESOLUTION IMAGES FROM UAV FOR MAPPING WEED IN CASSAVA FIELDS.
THESIS ADVISOR : ASST. PROF. PANTIP PIYATADSANANON, Ph.D. 178 PP.

Keyword: SEMI-AUTOMATIC CLASSIFICATION / WEED MAPPING / UAV / CASSAVA / VERY-
HIGH-RESOLUTION IMAGES

Very-high-resolution images from unmanned aerial vehicles (UAV) are utilized
for crop health investigation and weed monitoring in precision agriculture. The
classification process is a crucial procedure after surveying by the UAV. The
classification process of very-high-resolution images derived from the UAV generally
consumes time and computer capacity due to the great details of very-high-resolution
pixels. Therefore, it could be a barrier to the classification process, while the UAV
images are currently utilized in several classification tasks.

This study introduces a semi-automatic classification approach based on K-
means unsupervised classification and labeling by the trend of spectral properties of
each class. The process was specifically designed for classifying cassava, weed, soil,
and tree objects in cassava fields taken from UAV optical sensor. The classification
process minimizes manual intervention in generating classification maps by
incorporating color indices based on RGB, mean-shift filtering parameters, and Ground
Sample Distance(GSD). These factors are carefully examined to ensure the reliability
and accuracy in classifying objects. The results show that using an image with a GSD of
5 cm presents the optimum result in terms of time-consuming and acceptable
accuracy (97%) rather than using the finer GSD (1.5 cm). The combination of Blue (B),
Visible Atmospherically Resistant Index (VARI), and Color Index (Cl), with filtering
parameters spatial window radius (sp)=5 and color window radius (sr)=10, showed the
highest potential for discriminating soil from vegetation. The combination of Excess
Blue (ExB), Normalized Green-Red Difference Index (NGRDI), and VARI, with filtering
parameters in the first round, sp=60 and sr=40, in the second round sp=20 and sr=40,
demonstrated the highest potential for distinguishing trees from other classes.

Moreover, the combination of Green (G), Excess Red (ExR), and Excess Green (ExG), with
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filtering parameters sp=10 and sr=20, exhibited the highest potential for separating
cassava and weed from other classes. The classification maps achieved high overall
accuracies (OA) of 0.97 and kappa coefficients of 0.96 for images without trees. For
images with trees, the OA was 0.8217, and the kappa coefficient was 0.7445.
Comparative analysis with sample sites demonstrated accuracy levels similar to
supervised methods like RF classification. Implementing the split image process
improved accuracy, with enhancements of 0.1195 for OA and 0.1786 for the kappa
coefficient, particularly in images with varying weed invasion levels.

The developed technic from this study can significantly reduce the procedures
and processing time compared with the typical classification method. Notably, the
explored method did not rely on the training data process and could be applied to
different cassava fields of the UAV images. Moreover, the proposed protocol reduced

manual intervention through preprocessing and weed classification.
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