msAnmuBamfinumeianishuundeaaninuasnisdunundeinguasiui
msineRsaIndaygan waaaiiaxinalts
- NSIANT ALNA W52 A9UIR L Teslua
Comparative study of Pixel-based classification and Object-based classification
techniques over an agricultural land from THEQOS imagery

. A case study of Phrao, Chiang Mai
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ABSTRACT

The present study focused on the comparative classification procedure results of
the accuracy by Pixel-based classification results that are the unsupervised and the
supervised classifications “and the Object-based classification. These involve the
segmentation determined by the parameters of scale parameter, color, shape,
compactness and smoothness. The study to determine parameters at suitable by the
Object-based classification. The THEOS satellite imagery has been used in the
classifications of an agricultural land in Phrao district, Chiang Mai province. It was
emphasized to find out suitable parameter in land use classification of the longan and
mango as a case crop of study area.

The study results indicated that the Object-based classification using only scale
parameter 50 shape 0.5 compactness 0.5 produced higher accuracy than the pixel-
based classification with the accuracy at 91.20% and 73.33%, respectively. The results
show that the best parameters for the classification of longan plantations consist of scale
parameter 50 shape 0.3 compactness 0.3 with the accuracy at 84.77%. Inaddition, the
best parameters for the classification of mango plantations consist of scale parameter 50

shape 0.3 compactness 0.5 with the accuracy at 95.94%.
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Band 3 digital number

Band 4 digital number

NN 2.5 mﬁmun%’agau.uwrnuﬂ'\'am‘flu'lﬂ"lﬁgaqﬂ (Aronoff, S. ,2005)
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1.) Pixel-Based Segmentation Method
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3.) Region Based Segmentation Method
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M asimum lesations 10 Skip Factors:
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- Area Frame Sampling Parametric Fuls
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=
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WunAnuazdnasianisdundaya tren > Edit Image Layer Mixing taglunis

AndaaAsatlldn1suanIna RGB 432 > OK A4NW 3.8
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WiFNg Edit Process 1NN1259T8 Segmentation > OK
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[ Automatic:

Algorithm Description
Exscute all child processes of the process.

I Segrentatior|

Algarithm

exscute child processes

Image Object Domain

execute

Parameter Value
Threshold condition -

Map From Parent

Loops & Cycles
Laop while something changes only

Mumber of cycles 1

Algorithm parameters

Parameter Value

l Executel [ Ok ][ Cancel ] [ Help

NN 3.9 U9 Edit Process tVa®519977

¥
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6.3.1 AANTATNL LAAsTald Segmentation 1aen Insert Child Az

UsnguilnfeEdit Process nauualiites Algorithm Wil Multiresolution

Segmentation 73T Level Name uazn1nuasnisdlinefueumazsi tng

[ { g o o o a 1 [
NIUWAAT Scale parameter, Shape AaTNANNNNLNL Color FAINAUNAILNINL

1.0, Compactness azHANNNETWAL Smoothness $auAURANWNTL 1.0 e

ANUUAATNITHLABIUBILFAAZFAILATA ARN Execute AININ 3.10

- r ] 52

Mame

[7] Automatic

l segmentation

Algorithm

multiresolution segmentation

Image Object Domain

pinel lewel
l Parameter Value
Map From Parert

| Thresheld condition —

Loops & Cycles
Loop whils samething changes only

Mumber of cycles 1

Algorithm Description

Apply an optimization pracedure which lacally mirimizss the average hetsrogensity of
image obiects for a given resolution

Algorithm parameters

Parameter Value
Overwrite existing level Yes
= Level Settings
Level Name seg_50
Bl Segmentation Settings
Image Layer weights 1111
Thematic Layer usage
Scale parameter 50
£ Composition of homogeneity criterion
Shape 05
Compactness 05

l ExEcuIEI[ Ok [ Cancel | [ Hep
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Classification 1AL UALLLANAINIATNUAN WA AL
6.5.1 AANLAAN Classification > Nearest Neighbor > Edit Standard

NN Feature Space iNausnguiinsieauun Widen Object features >

Layer Values > Mean > OK AN 3.13

MW 3.13 Amuaaulrdmdunisawundaya fAae Nearest Neighbor Classification

6.6 NUUANUNFAIBENY AAN Classification > Samples > Select Samples
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6.6.1 WaALHUNTRANAUNANHIATLIN 9 Uszinn AdNLaan
Classification > Nearest Neighbor > Apply Standard NN To Class a¥
dsnguiinsnedanan 3.15 Aan All > OK iathAunidsininuua Widuiun

satingl 1 lunisanuuniszinniiagys

Apply Standard Nei

Available classes Selected classes

Lo | [5n e
@ #bandoned Paddy

@ Buiding
& tom
@ Forest

i

MW 3.15 UHIRNg Apply Standard NN To Class

6.6.2 \@aan Classification > Nearest Neighbor > Select Features
Optimization Ax1/3InYuiENANIN 3.16 AAN Select Features 1aan >

Mean > Calculate 945 LT84 Best separation distance

Classes Features
- ® classes - Brightriess
@ &bandored Padd| Mean Layer 1
: Bu:la;none = Mean Laper 2
9 Mean Layer 3
(D) Cam = Mean Layer 4
- Forest Mean filtered
) Glass Haw. diff
- Longan W
(23 Mangn =
-
4| I 3
Select Classes l Select Features ' Show Distance Matrix
Hurnber of selected features: |7
Optimized Feature Space Optimization

Best separalion o
Dimension, 1 Marimum dimension: 5
Caloulate:

Clase
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6.7.1 M9 luNuNI Process Tree AANUATNTUTIRYANFEINIT
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RMUUN Laen Edit azsnguiinsneaanan 3.7 Anuualiides Aigorithm 14
\{lu Classification NuuAL93 Active classes tngaanduilszinndayasia 9
Uszinyn wazludas Erase old Classification ¥NnNLaan Yes AafaIN1IaL

4 1 1 4 & Y 1 v A
LRHALN LLﬁmqﬂﬁlﬂ\m’]ﬁ‘LﬂU‘ﬂ’ﬂH@Lﬂ’]EL‘ML'Z\]’ﬂﬂ No > Execute

Edit Process o | =

Name Algorithm D escription

[ Automnatic B Evaluate the membership value of an image object to a list of selected classes,

seq_60 Algorithm parameters

Algorithm

er Value
classification - Active classes Abandoned Paddy, Building, Com, For...
Erase old classffication. i there is no ne... No
Image Object Domain Use class description Yes

image obiect level -

Parameter Value
Level seg_50
Class fitter none
Threshold condtion -

Map From Parert
Region From Parert
Max. number of image obj... al

Loops & Cycles
Loop while something changes anly

Mumber of cycles 1

I Eecwe B[ o0k || Cacel | [ Hep
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6.8 mq@mummgﬂﬁm ImeLanan Samples > Create TTA Mask from
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- classes
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L@ Building

L@ com
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) Glass
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(D) Mango
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-4 Water
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6.8.1 AALARNERIINEDLAIAIINGNFBY LABN Tools > Accuracy
Assessment > La@n Error Matrix based on TTA Mask Aan Show statistics

AININ 3.19 H1BARAIINARIAAAENTBINIA BN sz diaya

Accuracy .Ass;srr_A !

Settings
Image object level
| seg_ 50 - ‘
Statistic lype
| Error Matrix based on TTA Mask
Claszes Error Matrix based on TTA | )
=  classes -
User\Referene.. Water Foreat Buiing Blase Paddy Abndoned Padd) Com Langan Mango s
@ #bandoned Paddy Confusion Matra
e =203 [ [ [ 0 0 0 0 0 E=5)
Forest [ 03653 o o o o o 2] o st
Buidrg 0 0 6 Ed 0 0 0 0 0 ]
(=58 % 0 ] =] 0 0 0 0 0 =
= 0 739 ] 0 s 0 0 &0 0 =
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Com 0 0 ] 3 0 0 20 0 0 B
Longan 0 0572 ] 0 0 0 0 ] 2 e
Hanga [ o o o o o ] [ T ==
P uncizssiied 0 0 ] 0 0 0 0 0 0 0
Sum 739 122524 w2 a0 519 E=ol £ e el
‘ Select classes
St Accwacy
Fodees 053345 085S [Eead (£ 1 1 035 (e 03372
Save filename User 1 it 09477194 (i3] 09514567 [t 07ISET ore o7siEet
Helden 13345632 03245531 03 0257008 05751256 0353370 K 07534583 [ED
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7. 919 TNA 0 0 1 0 0 0o 5 0 1 7
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M1919 3.2 ﬂ’]‘iﬁli')@ﬂ’ﬂ‘uﬂ')’]Ngﬂﬁ’ﬂﬁﬂ’]‘J‘Q’]LL‘IJﬂLL‘LI‘IJﬂﬂﬂ‘IJI}ﬂLL@T&]EIGL’?I’F‘I’]@'IQIL‘ﬂuL‘HQﬂﬂuuﬂtttu‘].l@’m'ﬂ\‘lizﬂ‘l.l'ﬁ\‘iL‘H\‘il.ﬂ‘ll

ﬂszmwms’l‘iﬁlau Producers Accuracy Omission error User's Accuracy Commission error Accuracy
aTavNe % suTavsn % s % sanTTavA % usavnA %
1 .LLVI'E\N‘IEJ’] 5/5 100 0/5 0 218 100 0/5 0 5/45 100
2111 5/5 100 0/5 0 5/5 100 0/5 0 5/45 100
3. Aneaiauazouuy 3/5 60 2/5 40 3/4 75 1/4 25 3/45 60
4. Ruiilas 3/5 60 2/5 40 3/4 75 1/4 25 3/45 60
5.41919 2/5 40 3/5 60 2/2 100 0/2 0 2/45 40
6.11514 3/5 60 2/5 40 3/5 60 2/5 40 3/45 60
7.919 1WA 5/5 100 0/5 0 5/7 71.43 217 28.57 5/45 100
8.anlel 4/5 80 1/5 20 4/5 80 1/5 20 4/45 80
9.:zH29 3/5 60 2/5 40 3/8 37.5 5/8 62.5 3/45 60

Overall Accuracy

[ (5+5+3+3+2+3+5+4+3) /451 x100 % = 73.33
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7.1 ANEANAIANAANNTA L UNaN AN 1] (Omission error %98 Producers

Accuracy)
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Accuracy -

7.4 AINYNFABIIINTBINIIAUN (Overall Accuracy)

HATINAUIUANINTYNFiRITeIusaz sz
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A AMWANEAUNEN NNAINAANNIARUIN ANNm (X) Anm(Y)
anla 523161 2137731
NEH29 521570 2137884
urEng 521639 2137581
- 518893 2135358
ST 517853 2137882
P e'nt.

WUNLAY 524588 2137103
521340 2138938
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GRULLERN 520390 2138453
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4.2 HAMTINUUNTRYARNINTIRANIN

watiAn1sRuundayamagan nusn Nt aa1afan wiveenily 2 35 lAun nng
Anunnuuulififugua (Unsupervised  classification)  Uazhuuiiiugua (Supervised
classification) Ipgiansaunilads ANANELTUTIARY AR ATTNTINITOL LATANTEAUAIIN

= v o 1 dy
49 Anaansadsia iy

o d o (74 £ ¢ a 1o
4.2.1 uaawgmMsauundayanisiflsslanuvnauuunlinnuaus
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m1579 4.1 nsdzlunuaainisauundayamwiuuladninuaua

(M2 : apRSIAEaL)

dsziannisldnauainna dszinnmsldnauaNanInas

N9INUUNATNAIDENY 1 2 3 4 5 6 7 8 9
1 WA T——fa: s A 0 o o o0
211 0 1 o0 0 0 0 0 0
3 Anasiauazouu 0 0 0 0 0 2 0 0 1
4 RuTilag o 1 0 3 0 1 1 3 4
5.47919 3 0 0 0 3 0 1 0 0
6.11519 0 1 0 1 03 Pl 0 2 0
7. 919 TNA 2 2 0 0 2 0 2 0 0
8.alal Al €8 1 a WihnbverShktyo
9.1z 0 0 1 1 0 0 1 0 0
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iJianvm’\ﬂ%ﬁau Producers Omission User's Commission Accuracy
Accuracy error Accuracy error

1 .Lmzisiﬁy’l 0.00 100.00 0.00 100.00 0.00
2.1187 0.00 100.00 0.00 100.00 0.00
3. Anesiauazouu 20.00 80.00 ey o 66.67 20.00
4.#14“7'1‘!:'&& 20.00 80.00 7.69 92.31 20.00
5.41917 60.00 40.00 42.86 57.14 60.00
6.41519 40.00 60.00 36%3 66.67 40.00
7.91710m 0.00 100.00 0.00 100.00 0.00
8.a1le 0.00 100.00 0.00 100.00 0.00
9.:zHN 20.00 80.00 33.33 66.67 20.00
Overall Accuracy 17.78
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szinw 16un udndenar 40.00 Avnaaivuaznuuianay 20.00 AaruNzaassatay 20.00
wunlasFaaas 20.00 wararnnsnanuunudingliangaseass 60.00 warwudidlnisleiy
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Fa8E (Training Area) MHRLAANINANDAILIDIANNATA
Ine linannizANtinazii Maximum Likelihood TaiansainAnladgiasaasulslsu
1 v 1 a o 1 [~3 a nﬂl a o A
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WATANIZALIAIINGITIAT UAZAEUNNIATIAEDUAINNYNADILULAIGN AIA1319 4.3 Tag

] v & o o v A A Ay ¥ o
LLE‘HULVIEI‘LIN@@WTH@QW]?"Y]LLuﬂﬂ‘].lﬂJ‘ﬂN@ﬂWﬂwuﬂuﬂiﬂ‘ﬂqﬂﬂlﬂm@‘ﬂ‘ﬂﬂ@’]‘m@ﬂﬁW&‘LHEHLL@$
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foyanialdvazlaminauainnsuimuingu U 2558

A1519 4.3 nsUzdunuaasnisduundayamnuuuiinuaualaeldiian ey

VEIARY (WU AAATIANAL)

dszianmsldnauainua UszinnmsldnaumuanInas

N9IUUNATNAIDEY 1 2 3 4 5 6 7 8 9
1. uagun 5~ a/Pe 1 0 009 100N e0 0 0
211 o 4 0 o0 0 0 0 2 1
3 Aunaaiisuazouu 0 0 1 0 1 0 0 0
4 Ruilas o o 0 3 0 0 0 0 o0
5.1471112 0 0 0 0 3 0 0 0 0
6.141514 0 0 2 1 0 3 1 0 0
7.97710R 0 0 1 0 0 0 4 0 1
8.ala 0 0 0 0 0 0 0 2 1
9.:zdN 0 1 0 0 2 1 0 1 2
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A9 N 4.4 N1FATIFEBU ﬂ'J']Ngﬂ(;Il’ﬂ\‘lﬂ']iqq LLuﬂLL‘LI'LIﬂ']ﬂ'LIQLLﬂIﬂﬂul%ﬂ']ﬂ']ﬂL‘ﬂuL%\‘l

AAY
ﬂizmwm'ﬂ%ﬁau Producers Omission User's Commission Accuracy
Accuracy error Accuracy error

1.Lmz$~11iw’1 100.00 0.00 100.00 0.00 100.00
21118 80.00 20.00 57.14 42.86 80.00
3. Aunesdauazauy 40.00 60.00 50.00 50.00 40.00
4.ﬁyu°7'l‘l:zi~1 60.00 40.00 100.00 0.00 60.00
5.471117 60.00 40.00 100.00 0.00 60.00
6.141914 60.00 40.00 42.86 57.14 60.00
7. 919 1NA 80.00 20.00 66.67 38883 80.00
8.a1lel 40.00 60.00 66.67 3888 40.00
9.:zH 40.00 60.00 28.57 71.43 40.00
Overall Accuracy 62.22
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AMNENIW 4.4 NMeanuuniuuiiuguanuuldAaedudnaun HAraaugnsies
gNTaEAY 62.22 NUAUMANINANARNYNHBIgEATaTAY 100.00 AINNTDANUBNNUNATY
anlauazacunziagiiAIANgnsiadFaaas 40.00 uarinistedununt i luimnuium
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WUN uﬂﬂmﬂuuwuwmfﬁwmLL@zmumiﬂmumﬂﬂﬂuwmﬂﬂ@wLﬂu‘wu‘mzm\‘i ANNIN 4.4

A1519 4.5 Mstzdunuaanisduundayamuuuuiinugualneldiian ey

VINARULAZALND (MU0g : AARFIAAAL)

sziannsldinuainna szinnmsldnAumaanInNas
NFIUUNANAIDENY 1 2 3 4 5 6 7 8 9
1.unasi 5 0 0 0 0 0 0 0 0
21118 0y 4 9\ Xdi<OIIN ° 1
3 Aanasiauasou 0 0 3 0 0 0 0 0 0
4. Auiitag o 0 0 3 0 0o 0 0o o0
5.41919 0 0 0 0 8 4 0 0 0
6.141514 0 0 1 2 W 0 0 0
7.4191nm 0 0 1 0 2 0 5 0 1
8.a1le 0 Qewt™ag® 0 0 0 2 1
9.1z 0 1 0 0 0 1 0 1 2
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A9 4.6 N1TATIABU ﬂfnugnﬁmmim LLuﬂLL‘LI'LIﬂ']ﬂ'LIQLL@IWEIHL’;I’F"I"I@”IEIL‘HHL%Q

ARULAZANLRY
ﬂizmwm'ﬂ%ﬁau Producers Omission User's Commission Accuracy
Accuracy error Accuracy error

1.Ll,v|2$~11iv’1 100.00 0.00 100.00 0.00 100.00
21118 80.00 20.00 57.14 42.86 80.00
3. Aunesdauaznuu 60.00 40.00 100.00 0.00 60.00
4.ﬁyuﬁli's\'\1 60.00 40.00 100.00 0.00 60.00
5.1471117 60.00 40.00 100.00 0.00 60.00
6.141914 80.00 20.00 57.14 42.86 80.00
7.9191NA 100.00 0.00 55.56 44 44 100.00
8.a1le 40.00 60.00 66.67 3§68 40.00
9.:zH 40.00 60.00 40.00 60.00 40.00
Overall Accuracy 68.89
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AMNFENIN 4.6 NIRUUNLULANTUAUALNBTINANANIRINNTLAT N LAY
a dl a b £ 1 dld 1 v v
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A9 NN 4.8 N1FATIFADU ﬂ'J']Ngﬂ(;Il’ﬂ\‘lﬂ']iqq LLuﬂLL‘LI'LIﬂ']ﬂ'LIQLLﬂIﬂﬂul%ﬂ']ﬂ']ﬂL‘ﬂuL%\‘l

ARU, AN RNILASATUNTNTT 0N

ﬂizmwm'ﬂ%ﬁau Producers Omission User's Commission Accuracy
Accuracy error Accuracy error

1.Lmz$~11iw’1 100.00 0.00 100.00 0.00 100.00
21118 80.00 20.00 57.14 42.86 80.00
3. Aunesdauaznuu 60.00 40.00 100.00 0.00 60.00
4.ﬁ”m‘7'|‘tm 60.00 40.00 100.00 0.00 60.00
5.1471117 60.00 40.00 100.00 0.00 60.00
6.141914 80.00 20.00 57.14 42.86 80.00
7.9191NA 100.00 0.00 55.56 44.44 100.00
8.a1le 40.00 60.00 66.67 38.88 40.00
9.:zH 40.00 60.00 40.00 60.00 40.00
Overall Accuracy 68.89

M Unclassified
[ e
Ml

| BT
] Audlae

M i

[ swndn

M i lua

Ml

I semsine

[

MW 4.6 Meauunuuuiiuguasuuldiuuuaeiudndu aeio uasaall

NENTTU



49

AN 4.8 NIIRUUNLULATUA LA BN AN ATIRTNITUNBLATIZTT N
anglauazaneduEIAal HAANNgnfiesnesay 68.89 NUdIHAIANNGNHBIYINL
NNIRUUNUULIAENY WL AN ATHNTNST0AN91 TN 193RI ETAINNTDAUUN AR
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T 51 8usldau1saa wunnslvluaesdseinnnis g s lamauaasnunniae
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A1519 4.9 nsusdunuasnisauundayannwuufnuauataeldaaaduii
ARULAZULLAIRDITEALUFUTIURY (WUIE - AAATIAFDL)

dszinnnisldiAuainua dszianns 4 NRUmINENINASS
NIFIUUNAINAIDEN 1 2 3 4 5 6 7 8 9
1.unagin 5 0 0 0 0 0 0 0 0
2.1h1s 0 5 0 0 0 0 0 0 0
3 AneaFiuazoun 0 0 3 0 0 1 0 0 0
4 Rulas 0y 600 A ) indf WIP o o
5.147112 0 0 0 0 2 0 0 0 0
6.141514 0 0 0 2 ) = 0 0 0
7.91910A 0 0 1 0 0 0 0 1
8.ale 0 VIS NfT #8 0 o0 4 1
9.1z 0 0 0 0 3 1 0 1 3
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o o @ 1 [~1
A5 4.10 NSASIAFBLAMNYNARINITIUNULLTIIALALATAE TTAAELTULES
ARULAZULLUANABITEALFUTILRY

ﬂizmwm'ﬂ%ﬁau Producers Omission User's Commission Accuracy
Accuracy error Accuracy error

1.Lmz$<11iy’1 100.00 0.00 100.00 0.00 100.00
21118 100.00 0.00 100.00 0.00 100.00
3. Aunesdauaznuu 60.00 40.00 75.00 25.00 60.00
4.ﬁyu17'ﬂ's\'\1 60.00 40.00 75.00 25.00 60.00
5.1471117 40.00 60.00 100.00 0.00 40.00
6.141914 60.00 40.00 60.00 40.00 60.00
7.9191NA 100.00 0.00 71.43 28.57 100.00
8.a1le 80.00 20.00 80.00 20.00 80.00
9.:zH 60.00 40.00 37.50 62.50 60.00
Overall Accuracy 73.33
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AMNENIN 4.10 NsanuuniuuitAuguawunlfAanafudipauuaziuLeaaeg

1 1 &

SLALIGUAAT HANANYNFiassINtanas 73.33 wmqﬂ@zmwﬁﬁmmmgﬂmmz};mm”ifaﬂ
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N1A9Id0U (Scale  Parameter)  31/479 (Shape) #2830 W (Color)  NA9LNNENEH

(Compactness) WazANEEL (Smoothness) Aasa il

A5 4.11 WiFaineuanistlagunilasrnisiAiaasuadN1nsIg9u

Parameter
Scale Shape Color Compactness Smoothness ﬁﬁu'au"llu’mi’mq
75 0.5 0.5 0.5 0.5 3104
50 0.5 0.5 0.5 0.5 7515
25 0.5 0.5 0.5 0.5 38573
15 0.5 0.5 0.5 0.5 126527
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A1519 4.13 MSATIAABUAMNYNABIMSIUUNTayan1silaauLlasAInIsdinas

WRINIATIHIU
Class Accuracy
Scale75 Scale50 Scale25 Scale15
Lméx‘iﬁ'ﬂ 95.57 96.96 97.52 97.31
IRYEY] 95.15 89.65 81.32  68.67
ﬁyuﬁim 93.08 93.23 61.71 62.50

AINDAURZOUU  86.51 89.30 74.50 70.65

Rt 9464 10000  91.63  82.40
U154 7452 100.00  90.46 . 8247
anlnm 73.97 93.60 67.72  59.44
anle 49.03 77.90 32.03  18.80
Nz 80.03 93.84 47 48 36.71
Overall Accuracy 82.40 91.20 72.00 62.60

INAT9N 4.13 mifﬁqLLuﬂLLmJﬁﬁmqimﬂmiﬁuLﬂ?]lslumwwﬁﬁl,m'a'?u’]m’]mu
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Suununsinlinagegaianaz 9557 wazsuuniiuiiaaugnleienaz 49.03 Aunaou
uraagseEay 80.03 Wudrdinstlvivsesiui R iR aus luaratunaing
uasiinnatlztuiuiigoudnlouaraounsainsfuidnang unmsdiu 50 fanm 4.8 (o) &
ANAINDNABITINREaY 91.20 dn1snanuununinauazuidelinagagasetay 100.00
SuunLTigananleetay 77.90 Warsuuniuiiaounzaindlfesas 93.84 wudainns
Uzt lyaai Il B aiuiasle uasinnslzuaesiuiaslauasaanazang
AAUNRFTVIAIU 25 LA 15 AININ 4.8 (c),(d) ﬁﬂ'qmwgﬂﬁ@ﬂumifﬁ%mﬂ@mm ANAANEN
Aessnesay 72.00 uaz 62.60 mmmﬁqLumLmafml”ﬁvl,é’m@@;ngm’é@mz 97.52 uay 97.31
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A1579 4.14 nMsdzlunuaasmsauunidainglaenisilaaunilasAinisiiienaiaag

NIMSIEIU 50 (MU2E : IANTIN)

dsziannisld7iau dszinnmsldnAumuanInas
AINNANITATLUN 1 2 3 4 5 6 7 8 9
ANNFA2BENG
1.unagtin 36243 0 0 0 0 0 0 0 0
2.1187 0 109853 0 0 0 0 0 5228 0
3. Aneaiauazou 0 0 7106 392 0 0 0 0 0
4 Ruilag 1135 0 0 27952 0 0 0 0 0
5.41919 0 1799 0 0 51139 0 0 810 0
6.11514 0 0 516 2017 0 85271 0 0 0
7.919I0R 0 0 0 943 0 0 32216 0 0
8.anlel 0 10872 0 0 0 0 0 52028 2291
9.4z 0 0 0 0 0 0 2205 8717 34946
A9 4.15 HANISATIANALANDN ABINIFAN LLuﬂ‘*il’ﬂgameLﬂﬁﬂuuﬂm
ATNI51INLARSARINIATIRIU 50
ﬂizmwm‘ﬂ%&ﬁu Producers Omission User's Commission Accuracy
Accuracy error Accuracy error
1.unagiin 96.96 3.04 100.00 0.00 96.96
2111 89.65 10.35 95.46 4.54 89.65
3 Anesdiauazouy 93.23 6.77 94,77 5.23 93.23
4.ﬁyu17lliﬁi~1 89.30 10.70 96.10 3.90 89.30
5.1471919 100.00 0.00 95.15 4.85 100.00
6.1471519 100.00 0.00 93.30 6.70 100.00
7. 9190 A 93.60 6.40 97.16 2.84 93.60
8.anlel 77.90 22.10 79.81 20.19 77.90
9.4z3249 93.84 6.16 76.19 23.81 93.84
Overall Accuracy 91.20
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Parameter
Scale Shape Color Compactness Smoothness 'iﬁu'mmu’m%lq
50 0.1 0.9 0.5 0.5 10487
50 0.3 0.7 0.5 05 9295
50 0.4 0.3 0.5 0.5 6662
50 0.9 0.1 0.5 0.5 6472
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A1579 4.18 NNSATIAFBLANNYNABINITIIUUNTaYANTILAEULLAS

AINISIHARTTR9T LS uAsRTRINW

Accuracy

Class Shape0.1 Shape0.3 Shape0.7 Shape0.9

Color 0.9 Color 0.7 Color 0.3 Color 0.1
WA 85.05 97.62 89.70 89.00
1l1s 82.48 75.58 79.85 88.08
Auiilas 93.86 94.08 65.54 67.06
Anasdeuazauy 67.13 84.80 71.60 70.91
TRLTR e 84.90 90.08 70.33 66.41
U194 89.16 98.05 82.40 79.77
d1qlnm 66.41 57.60 36.90 56.80
anle 72.66 79.14 78.63 50.80
NZH 74.03 95.94 7454 71.73
Overall Accuracy 79.10 83.20 73.90 71.90

ANANTN 4.18 Lfi'ﬂLﬂ?ﬂl?;luLLﬂZNﬁﬂWﬂ?ﬂﬁLﬁlﬂ%ﬂJ'ﬂQgﬂ‘iNLL@Z%%@QﬂWWI@ﬂﬁ’mumlﬁ
mmmmmumﬁmﬁ 50 waznauualiidTwasinaiaesnisnnzngy uazaduEey
AnATilusEAUNANS 0.5 A NN AN LIS AN s Time s (Shape0.1 Color 0.9)
AININ 4.9 (a) WAANGNFiasIINGatay 79.10 mmmfﬁ’wLLuﬂﬁwuﬁTmbLﬁngmm?ﬁﬂm:
93.86 wazduunfiuTiaauanlelitenas 72.66 Rufiaaunzadenas 74.03 nudndinag
Urtufuseshlfiuazfinnsdsusesiuiiasudnlouazasunzaiag daudnisilines
(Shape 0.3 Color 0.7) FATN 4.9 (b) mmiﬁﬁLLuﬂmmwgﬂﬁmmu%@m: 83.20 411190

XK v

RMUNAUNUIE LA NAgIgAT0Ea L 98.05 AN UBNANBNAuNTH AN et Ay

2 1 9
95.94 BAardTNIINALUNNURduaN e lAFaaY 79.14 wadeanun1lvluaasnuAaauanle

o

AUt lduazdnalng Awrs1Rwes (Shape 0.7 Color '0:3), (Shape 0.9 Color 0.1) A4NIN
4.9 (c),(d) ArArugnfiassaNfatay 73.90 Az 71.90 Auuniunasuanlulfsenas 78.63

LAY 50.80 NUNAIUNTHIBRLAY 74.54 LAY 71.73 WUINAINWI3IHLAES (Shape 0.9 Color
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(a) N1AsIdIU 50 §U$190.1 F 0.9 (b) WIMTIIU 50 511903 & 0.7
(c) N1ms1dIU 50 §11$19 0.7 & 0.3 (d) NMTIAIU 50 §1$19 0.9 & 0.1
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A1579 4.19 nMsdzlunuaasmsauunidinglaenisilaaunilasAinisiiienaiaag

NIATIRIU 50 §114$19 0.3 BURININ 0.7 ( Mg : IR )

dszinnnisldinu UsznnnslEnauAINEN a3
RINNANIFANLUNAN 1 2 3 4 5 6 7 8 9
ARENg

1.unain 35607 0 0 0 0 0 0 0 0
21118 0 69136 0 0 2214 0 0 12604 O
3.MneaduAzIuY 866 0 7766 1114 0 764 0 0 0
4 FuTlag 0 0 488 24120 0 0 2578 0O 0
5.471112 0 2460 0 0 50366 0 0 0 0
6.141914 0 0 0 3209 0 88592 0 0 0
7.4191NA 0 0 0 0 2870 0. 24345 0 0
8.a1lel 0 19874 0 0 0 0 0 53806 1291
9.4 0 0 0 0 0 0 15347 1572 30550

M1519 4.20 NSASIAFBLANNYNABINTIUUNTaYANITILAEUILRIA WIS ITIRRS

URINIATIHIU 50 §11519 0.3 Fuainw 0.7

ﬂizmwm‘ﬂ%&ﬁu Producers Omission User's Commission Accuracy
Accuracy error Accuracy error

1 unasn 97.62 2.38 100.00 0.00 97.62
2118 75.58 24.42 82.35 17.65 75.58
3 Anesdiauazouy 94.08 5.92 73.89 26.11 94.08
4.ﬁyuﬁ.‘|:’a's1 84.80 15.20 88.72 11.28 84.80
5.1471917 90.08 9.92 95.34 4.66 90.08
6.41514 98.05 1.95 92.32 7.68 98.05
7.4791WR 57.60 4240 89.45 10.55 57.60
8.a1lel 79.14 20.86 71.77 28.23 79.14
9.:zH29 95.94 4.06 64.36 35.64 95.94
Overall Accuracy 83.20
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Parameter
Scale Shape Color Compactness Smoothness ﬁﬂu'au"llu'mi'mq
50 0.3 0 0.1 0.9 9112
50 0.3 0.7 0.3 0.7 9474
50 0.3 0.7 0.7 0.3 9075
50 0.3 0.7 0.9 0.1 8713
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A998 4.22 MafFauiiauAwisiinaieainisiniznguuasanE e lunuyinng

TdlseTlanunmaung 9 Uszinn

Class

1lls1

LURIUN

fanads1a

AUy
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Nunlag

TR

v
U9

STRPIRTY)

ala

Compactness
0.1 Smooth 0.9
(9112)

Compactness
0.3 Smooth0.7
9474)

(

Compactness

0.7 Smooth0.3

(9075)

Compactness0.
9 Smooth 0.1
(8713)
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FN519 4.23 MSATIAFBUANNGNABIMTAIMUNTayan1silanulas Awisdiinas

m@amstmzn@:uLmzmmﬁ‘ﬂu

Accuracy
Class Compactness0.1 Compactness0.3 Compactness0.7 Compactness0.9
Smooth 0.9 Smooth0.7 Smooth0.3 Smooth 0.1
WA 97.07 97.31 99.21 93.90
11 75.71 70.07 78.38 80.18
Auilas 93.30 95.35 89.84 83.94
Anasfiauazauuy 71.38 88.23 78.56 92.93
u1112 100.00 89.90 95.86 100.00
U519 100.00 82.01 91.64 95.78
STREINTR 75.37 60.26 69.77 91.10
ala 73.47 84.77 81.52 55.03
ER DR 70.11 89.82 80.00 50.67
Overall Accuracy 81.90 79.90 83.00 78.90

anpEed 4.23 MaiaguulasAinsfinestenisinignguuazanudaulag
fvualfirsansdnududiad unmsidou 50 AuuAliAWNHees18931 i 9uarATas
ATluAn AT (0.3,0.7) AINAITANHINLLINANITALNAINITIRLAES (Compactness 0.1
Smooth 0.9) AININ 4.10 (a) HAAINYNEBIFINTAEAT 81.90 AuuNLIdNLazu3 e lGkA

g98AAAINYNFIBd3aEAY 100.00 A1xNTDAILLNNUNAUA le508aY 73.47 LAZAILUN

u Q

7 1
=

NUNgIUNTHIBEa8aY 70.11  wudrRn1sUzluaaat 8 w3 naununasuan lanazaqu

, X L . £ LR o \ a P
yralaardnislsluaesiungnunzdaa iz nanundiainauazaiuanla Arnisdmas
(Compactness 0.3 Smooth 0.7) AN 4.10 (b) HANAINYNFABITINFRLAY 79.90 ATUUN
st lFnageqasatiaz 97.31 arunsnanuuniunaauanlalinssesas 84.77 uazaiuun
NuNAunzsalfsesay 89.82 uarwudninisuzduaasiuaasti 1 lunungouanlanay

, = e B4 \ & e | ' a -
AvUNTH09 LazinstzduiunaouNzice LR uind 1 Ing dauAnimes (Compactness
o a % E o d” dl 1 o” ¥R

0.7 Smooth 0.3) AINN 4.10 (c) HANAINGNFiasTINFatay 83.00 ALUNNUNLMAIHIN AT
%088 99.21 A1N1TDALUNNUNAUAN leEataY 81.52 LAZATLUNNUNRIUNENIFatAY
80.00 waznLIdn1sUzduiunasnunt lEnungauan lauaraauusing uazwunglyily

a9 uNduNzag vt unda e wazA1N13IRmes (Compactness 0.9 Smooth
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0.1) AININ 4.10 (d) HAANgNFiassnsaaas 78.90 aunsnatuundininalitbesay
100 ausnNungauan e ldiives3asay 55.03 LAZALUNNUNAIUN T 3a8aE 50.67 W97

~ o & A ° | @ o
Nﬂﬁiﬂzﬂuﬂummwuwmumiﬂ LASAIUNZHIN L'ﬂu@’lu@uuﬁﬂ

(d)

Ml
Ml noasuasnuu
Auilas
M i
wisu
M inlwa
M il
TR

NN 410 man1sdruundaganisilasuidassinisfiiaaiaasnisinizngauas
AINLEEL (a) NIASIAIU 50 NITLNIENAN 0.1 ANLTEU 0.9 (b) NIAST
#91 50 N15LN1ENAN 0.3 AINLEEL 0.7 (c) NIMFIFIU 50 NIFINIENEN 0.7
ANLEEL 0.3 (d) NIATIFIU 50 NISLNIENAN 0.9 ANISEL 0.1
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A1579 4.24 nMsdzdunuaasmsauunidinglagnisidaaunilasAinisiiienaiaag

NIATIRIU 50 AINLNIENAN 0.3 ANLFEL 0.7 (MU : IANTIN)

dszinnnisldinu UsznnnslEnauAINEN a3
RINNANIFANLUNAN 1 2 3 4 5 6 7 8 9
ARENg

1.unain 33994 0 0 0 0 0 0 0 0
21118 0 87574 0 0 0 0 0 7089 2580
3. Aneaiauazou 0 0 8015 1850 0 1683 0 0 0

4 FuTlag 0 4 0 30015 O 2613 4179 0 0
5.471112 0 878 0 0 42846 0 0 324 0
6.141914 937 0 390 2153 0 27874 0 0 0
7.4191NA 0 0 0 0 0 0. 27246 0O 695
8.a1lel 0 31566 0 0 0 0 0 42612 0O
9.4 0 4951 0 0 4818 = 1816 13785 238 28917

M1519 4.25 NSASIAFBLANNYNABINTIUUNTaYANITILAE UL aIA WIS IHIRRS

ARINIATIRIU 50 AITNLNIENAN 0.3 AINFE 0.7

Uszianmslannu

Producers Omission User's Commission Accuracy

Accuracy error Accuracy error
1 unasn 97.31 2.69 100.00 0.00 97.31
2.11187 70.07 29.93 90.06 9.94 70.07
3. Aenasdiquasnuu 95.35 465 69:41 30.59 95.35
4.ﬁyu17lli’sis1 88.23 11.77 81.54 18.46 88.23
5.1471917 89.90 10.10 97.27 2.73 89.90
6.41519 82.01 17.99 88.90 11.10 82.01
7.4791nA 60.26 39.74 97.51 2.49 60.26
8.ala 84.77 15.23 57.45 42.55 84.77
9.:zH29 89.82 10.18 53.03 46.97 89.82
Overall Accuracy 79.90
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AnuuniiagaieganIniie 2 uuy AantsarnunuuuldnatuguataslduannisAiuaniuiiy
ISODATA uarnisatuunuuunifugialaelduannisauaniiuuadnuiaziily Maximum

. J aa o & a o v o dl a o all
Likelihood #@¥38n172 L UNTBYANIWEIIAR Inen sa319dngmnnannisdfuil asu

ATNITIHLAET HIRFIEIU JLIT19 RUIBINIW NITNIENGN WAz INEEL MANARINITIS 4.26

AN519 4.26 MablE g uNaansn1saIhunn1s U lan unausEnINeIanIg

FWUN TRYALTIAANTWLASRANITIIUUNTBNANTWENTAY

Class Pixel-based Classification Object-based Image Classification
Unsupervised  Supervised Scale 50 Scale 50 Scale 50
AELEULEY Shape 0.5 Shape 0.3 Shape 0.3
ﬂ?&‘u,DEM Compact 0.5 Compact 0.5  Compact 0.3
Lmﬂ'\‘iﬁyﬂ 0.00 100.00 96.96 97.62 97.31
18 0.00 100.00 89.65 75.58 70.07
ﬁ”uﬁ‘[m 20.00 60.00 93.28 94.08 95.35
34%@’%@0&@501&1& 20.00 60.00 89.30 84.80 88.23
w9 60.00 40.00 100.00 90.08 89.90
UNE 40.00 60.00 100.00 98.05 82.01
LTIV 0.00 100.00 93.60 57.60 60.26
anla 0.00 80.00 77.90 79.14 84.77
PN 20.00 60.00 93.84 95.94 89.82

Overall Accuracy 17.78 73.33 91.20 83.20 79.90
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Comparative study of pixel-based classification techniques over an Agricultural land
from THEOS imagery : A case study of Phrao, Chiang Mai

WUFTUNT INENEY |, HENA NuaR’

Netnapha Hongthongv, Nattapon Mahavik'

UNARER
ng// algj J a o

=S = o e A = o o v a

MIANHIATIUNARN s AR e TNt UNA A NS IRINATANITAUUNT B A LT
9ANN (Pixel-based ~ classification)  Aan1FIwunuULlNATLALA (Unsupervised
classification) kazuwuuANUALA (Supervised classification) TagNasaunilade Aanedy
a dl a o A I o o da/ all o
9ARY ANLHY ATHNTNITOL LazA1ITALAINNEGS TasRuunUssinnivuinisinemsluaine

E% o o = 1 v 1 a 1 ad o

w519 Asdadenlus andaganintraatobeninalan (THEOS) WUAENITAUUNLLIL

[ o

AduasalatldArattdudanauainisnanunn s il sslaminaulssinninunaiuanle
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2 1
g

LA ANUNAIUN U BRGNS ANZR HATAIINANFASTUNI2AUNTALAY 88.24 LAYIALAY

Q k1l

21.43 AINAIAL

o o Qv 1

ANAIATY: NMIWAIEAUTEN NIFINUUNTAYA NIFTINUUNLTIIANTN

Abstract

The present study focused on the comparative study of pixel-based classification
results - that are the unsupervised -and the supervised classifications. The considered
factors involving to the classification experiments are spectral signature, texture,
normalized difference vegetation index and digital elevation model. The THEOS satellite
imagery has been used in the classifications of an agricultural land in Phrao district,
Chiang Mai province. It appears that the results of supervised classifications using only
spectral signature produce the best results of discrimination between Longan and
Mango plantations with the accuracy at 88.24% and 21.43%, respectively.

Keywords: satellite Image, classification, pixel-based classification
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