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Abstract

Rice is an important crop in Thailand. Rice is the main crop for domestic consumption and
being the needs of the international market. Since 1981, Thai has being the first wholesaler of rice
export in our world. In 2011, Thai rice export as 10.70 million tons (value as 196,000 million baht),
world market share equals to 30.39 %. In this study we use Geo-information application
techniques, SMMS data for estimate dry-season rice quantity in Muang District, Suphan Buri
Province. The objective was to determine the dry-season rice’s yield from electromagnetic energy
reflectance of SMMS and calculate NDVI. These results are compared ground-truth data by
separate 4 stages, according to the growth stage of rice is 30, 60, 90 and 120 days at 15 %
humidity and calculate yield in each growth stages. The NDVI is calculated in each growth stages,
about 0.3286, 0.4041, 0.4734 and 0.4565. Then evaluate yield of NDVI from SMMS by using Simple
Linear Regression and Correlation Analysis with computer software is 1,229 keg/rai. The accuracy

assessment is determined by using the mean absolute percentage errors (MAPE) is equal to 4.87.

Keywords: dry-season rice; normalized difference vegetation index; yield; small multi mission

satellite
1. uni 1,248,418 13 wandnd1urusiila 945,667 du
Prudufiniasvgiefidanudidgves (2
Ussinalne visllinsnznisinwasdiulngves Tutgiuinalulagnissinunisuszgnd

v =

2 = ar - L) o, = 3 =4
Usemavgnidufiondnideldviloansly  feyannanifivuivmaluladqiiansaumald
Usuinanazdaduiigainisesmatnsaniely Mavthlvediwin lesusemalnaladsmniiioy
Useinauazsiuseng Usendlnelddeendry  §1739M3NEINTEIINYIA Y9 Thalland  earth
\Jududunilaveslantfuud® 2524 Taud 2554  observation  system w30 THEOS ~ UaqUu

L3 1 e W 4 '

degen 107 &usutiians vam 196,000 &y WerumamAmmszidegildnszsemudeln

. . & LY o W

um fUinadustslunaelandnu 31.90 % U Inelum (Thaichote) Bulutuiintoya iledu
w ot = s [ = = by a @ e 5 = a

(1] folegmssaiiluimdanieiiidnunegd U 2551 wavdszinalneldsauiledulssing

Ussaduiuisuguussneufussuuratsenu. a1s1saidgusvrnsuiulunisdemaiion SMMS

faunsanansieidfiufiinensnssulaetns  (small multi mission satellite) finquszasdiie
= & o ° ! 1=t aX & Poh

wastes Audinldlumsiinvasnssudnlngde Anw 378 senuuuwaluladeimauazimul

Duiuifflumsyu Sieanssauivutay  yransinelifidnanmluniside Wamainalulad

23 a5 109 wa. 2555 fuiivanduiuds 22M7 warauIsaNIUTEENANUAIUAIUAT 9

56



7 22 avuil 1 unsrmx - Surnau 2557

sg1sIneImansuazvalula

= a - a a
ngrtesufnsinnIuna Nammam'smvm‘ﬂu

& y
e

AufivgnAimasugiafididy 1oun 1uud
g1a31 Futese uavunduhaiy Wusy eglsd
a1 Msulanariinsivvideyadnnaiifiouss
m’mmwwﬁuﬁmqqu (area) wirth lainsudls
wandnsals (vield) iflevwandadeliinguiy
ﬁuﬁmwﬂgnwlﬁnmﬁm (production) #3113
MukuLazimuaulsuemanyasioslinandn
WJundn Swsuddunamandnalautnaztieli
ANNIOMUHUN I TNERLAE N SRAIA LS
sramadananfideiadadulgmiluns
winandnsiels Jelainmsimalulaggliarsauma
W ldlumsmnandnsalsdniuiuss nanide
Susmawin1sswun (classify) ﬁuﬁﬂqﬂﬁ'ﬂmn
foyanmerwainaaiiten sMMS  9andum
AMNFUUSTEWIATTAILLANATS YD IHYN TS
(NDVD) fiflanuimunzaufunsfuvaniuie
Handn (crop cutting) vasdmaluwvasnumingd
Aatudaunsgy 15 % elWlduandnsels
wazansaduliweinsel (forecast) nananvad
fnrsunsifuivuioruindefiovesdeya
(reliability)  wagldlunisdvuaulouis n1s

o o o 73 7] '
’I’IGLLH‘LI‘MLﬂEJ'J‘fJadﬂ’m‘U'nﬂEl‘LU

2. 3BN5ANN
N155UTINTaYanINa1BIINANILTIBY
SMMS asaupqudnaides fminanssays a0
anllfudgygrunfisupnasal uminendy
wnunsAans [3] sivazidenvesninaniiiiey
SMMS w84 multi-spectral camera Hwuin 30
= oo i - ' P =
AT FAUIIUIUTNARY 4 F3AAU (A137190 1)

A deow & a e -
Uu‘ﬂﬂﬂ’lﬂﬂ"Elwuw'[:“ﬂiﬂﬁﬂf}l]wuma']Lﬂﬂluﬂq

ar w P ] 4 & 2
JrTagwssauyd wetnlduvanaiuivgndn

57

urU$s uazudanadrfuiianuunnstsosi e
W3T (NDVI, normalized difference vegetation
index)

doyanmeeamnanaiiien SMMS Feonld
4 $rs0a7 ielduvan mdnuiuis fasnunis
Lﬁﬁ'z‘gLﬁuimwaaﬁuﬁUQﬂﬁ1iu1U§aLi‘ju 4 sgyy U
srErM IR QAulaTesdn Ao 30, 60, 90 way
120 Yu 9ud1du (915199 2) Teeldamiud 3
furmu 2553 Wuuwuiigrilunmsdavinwdnay
wazUiuudlefitngdaanslinsatuia 4 dasnan
warlfifuunuiiduunnisugniniuiuis ileld
fuaituiiudsaetne 16 was luiluiidnw

N159AAI 390879 (sample  allocation)
muﬁuﬁﬂqn%’ﬂmﬂ%‘quaswqmﬁu"iué’w Lneliles
Fovdnawssays 9 18 yadiu Msdusiiegny
14358 PPS (probability proportional to size)
namAe msdnasssegmuiiuiivgniuuty
srvaladfuiiuinidaasssegiannanluse
snfutmuansoudivionauin 1 x 1 aee
Alawns asdeyamauiion SMMS Yuiinidlefuil 3
fu1AY 2553 UarInassiing Wiyl 16 wlas
fheths uazslumsiudoyamaiien SMMS ¥
4 Hranan Mnduduniveiinuasns Fedeyaita 4
FIANTINNITTEENMTATYEULR (stage  of
growth) uwuseentlu 4 svee laun seuziian
Useuan 30 Jundesinvitunseandunis
wigAvlansduuazlu (vegetation  phase)
sryzaUszun 60 U v inviuviest (Ju
nsaigavlansunazly svernaiUssnna
90 Tu nasvnuituvient tunineigidvin
Y14N151938YWUG (reproduction phase)
3388138 U sENIM 120 JU BAIRINNITUNTOM

p=’ . a = i +
Wumaasgiiulareuudn (ipening phase)




1sarsImemaniuaznalulad

U 22 avvii 1 unsey - ey 2557

= v ' = . = & o w w
a1590 1 Jeyanmaieainaridion SMMS Aldlumsiianuiuivgndriudss

%42993U (band) anuemedy (lalasins) FrenAULA

%#29A5U band 1 0.43-0.52 ranAuaELRY (blue)

%13A3U band 2 0.52 - 0.60 Frandudiden (green)

4133 band 3 0.63 - 0.69 F19AAUAWRT (red)

$13AAU band 4 0.75 - 0.89 H13pdudunsnsalng (near infra-red)

= [ ' o . - & o w w
M3199 2 deyanwdnganariiiey SMMS Altlumsfiasuiuiugniniuiuse

Frauiinnmenadisu

a

TWnUsean

3

3 flunay 2553

- Iy wdnau (color composite)

- YFuuniBasvadin (geometric correction)
s ; 4 & 4 w )

- 3N (classification) WunUgnuIuIUT

- Mvuaiuivandiuuiwhegndau 16 wlas

2% Summu 2554

- A NDVI #uiidiunuds 30 Jundsanuihunsesudunsiaigivln

masulazly (vegetation phase)

24 un31Au 2555

masuuaylu

- AMuan NDVI fiufidnuuds 60 Jundsanuiundesndunisiaigiule

25 nuUAWUS 2555

- A NDVI Wufidhiuaude 90 Tundsanuiundesndunisiaigiiivia

MaN19193ug (reproduction phase)

19 fuAy 2555

o g AV s ar ar U =4 a E=3 -
- Auaas NDVI iuiduuds 120 Sundsnnwiwvdesulumsiadgiule
¥831189 (ripening phase)

- Munkanderals (yield) 9nmaauinly 16 fiufidaed

seuga1Useui 120 U vdRianinu
= a & = a = i .
w3ean Wumsiaigiivinvsauuia (ripening
phase) 9ziin1siAutisanandn (yvield) Tunila
&’ o - 4 J
MTNNAT TaeuTulariuaNandnfin iy

WiRAeSEIN 15 % 91ngns

dwitinanuduiialed x (100 - Anuduiiald)

& ] = v
(100 - ANUTUAAUIRTFIUNABINT)

ANUINAIRTTAIIULANANVDITYNT T

Nov)  [@]  Inelédeyadrsnduvesteyaain

58

it = i & o y o
A1AEL SMMS 913 4 9291787 9INAUNAI88719N9
16 wiaa YhundunaAIfiauLANeI9IRINY

W3 NDVI 91 Ngn3

NDVI = (NIR — RED) / (NIR + RED)

' “ ]

{ o
o RED = AMN15aLYIauLaIrt9ndudung a5
. =
AUYAAY band 3
L] v 1 A -
NIR = AIN15dzyiouLAIT999AaUBUNTILIA
1nd (near infra-red) mssnuIPEY

band 4




Ui 22 avuil 1 unsray - fureu 2557

15 maniuazina luls

HASNSYDIAATLAULANA VD INTNT Y
(NDVD) SlA@gsswing -1 fia 1 :ndundasAnda
WuAtasiauwas

@alav (digital  number)

o £

(reflectance) T waansAladandlng 1 wans

y

o= e 1 i el
DIUATWTWITUGINITNUNBU 9

v o=

frdamadnsitn
14 0 fuansdedanuuiuiinuias waednil
Amadnsidnlng -1 svuansdeiuiinfunania
visthunaqu

nsuiAandnnelsfivaAfsiinlg
umnsievasiiawssad (NOV)  aandeyaninely
anafisy SMMS arldmsmaauduiusiulag
Timslmsgvanuannselazanduiuseiadng
(simple linear regression and correlation) lag
1Hlusunsumeufinmesduiagy meraunisitd
anuduiudsendne 2 fuds (X wazY) il
anuduiusiuluguidadunss

A mandnselsisassinuunns1a
vasfians s (NDV)  91ndeyanimdisaradien
SMMS warAmaransoliannsrastaniuifie
uandn (crop cutting) vasdrlunlasnuasnsi
AruEnansEIu15% Ao sidus
AAAIALAAEY (percentage error) LazATLRAY
veaafidudnunarandeuduysal (mean

absolute percent error, MAPE) [5] 31ng#s

S
PE = ——1%100
X
1
n
> [PE|
MAPE ey L
n

= - < -
die PE = wWeddudmiuaaniadou (percentage
error)
IPE|= Arduysalvosidadiidudniny

ARALAGDY

59

F, = AMAANIITetaIal i

X, = AMFINMTETI9 & Faa
-
Higl = 528 5040050

n = PIUIURIDLEIS

3. wan1sAnwIuariansal
3.1 mssuunituiiugndnuiute
dayanmannarifisy SMMS  daya
Tufin¥uil 3 furmn 2553 Iﬁ'ﬁwuuﬂﬁuﬁﬂqﬂﬁ’n
w1ty wanisdruunldfuiivgndrruiue
Uszanm 307,060 15 iteldilunsoulunsdnass
é'haEJwamﬂﬂuaaﬁ’uﬁﬂqnuazmﬁuaqﬁm 2
A19814 YaAuuATUSY 2 fRee1e YnRuRuIe ¢
Fae819 Yadulinvie 2 daede yaRuaseys 6
fI9EN TIu 16 Mvd 1l veuadnaiiles Ymin
ansson uariidweuasheguandlusud 1
3.2 MaNanansials
sromfuiulfideadnene 1 a9
wns indauasmaniuduadnsou 16 feghs
Usumnuumdaiiunmsgu 15 % ikenandels
993117 16 F19819 Fauanslunisnedl 3 wuin
nandnfisgalunuasiegned 12 wirfu 1,094
nn./l$ nandniigeanaglunasi 3 wintu 1,387
nn/l3 fefunandndelsvesinuiiuade 16
wlas Wi 1,230 nn./ls ﬁquam'{ugﬂﬁ 6
3.3 MIWA1 NDVI
Joyannaauiion SMMS  Suiinidle
Fuil 23 Sumnew 2554 (szezinan 30 Yu) Tufl 24
uNSIAN 2555  (SeoEiaan 60 Tu) Fudl 25
AUATUS 2555 (szpriaan 90 Fu) uaviufl 19
furAy 2555 (sveziaan 120 u) Ty 16 wlas
A19813 vasudazdeyatuimardyialiu

i =y ar ‘J
wnnANYeIRNsIM (NDV)  dialugudl 3-6 uas



15515 egrmansuazialulad

7 22 aUudt 1 unsIA - Funay 2557

M15199 3 WUl NOVI azuualdiugedulugas
60-90 Hu \Hudrsvesmsaiydulananinedy

Wug (reproduction phase) fidn NDVI fiagsiautis

Uinafionssaviienaslsitadgs udasiirana
9 120 Yu Wuszezniaasayfvlnveaudn

. . w = v a
(ripening phase) ngTufuiesinunuis

-
= ol

A o = o ar ar ' ﬂ‘s g '
JUN 1 veurmduneiiles Sminawssnyd warinveulawinegnams 16 sedi

o

-
7

&

60

2 feyavinanidion SMMS Yufinleudl 23 Suneu 2554 (§he) Amw NDVI (421)



U7 22 avuil 1 unsiau - fureu 2557 1sa15IneImransuazmalulad

e " : = a o
M3 3 Adadianuuansiavesianssa (NDVI) Wied13e1y 30, 60, 90 kay 120 Fu ndveandgn uaz

= | & = & L 4w '
nandnsalsvia 16 wlag wm’nmumﬁwmmgm 15 % YeInuNsIae1d 16 wilas

mnglavilas NDVI 30 Ju NDVI 60 1 | NDVI90 Fu | NDVI 120 Fu s

(Mansu/ls)
S1 0.3078 0.3915 0.4643 0.4357 1,176
S2 0.2826 0.4419 0.4946 0.4548 1,342
S3 0.3841 0.4908 0.3094 0.4818 1,387
4 0.2914 0.4052 0.2769 0.3954 1,311
S5 0.1878 0.3315 0.5575 0.3506 1,175
S6 0.3493 0.3912 0.5062 0.3078 1,198
S7 0.2369 0.4137 0.461 0.4902 1,283
S8 0.4056 0.4359 0.508 0.4873 1,260
S9 0.3699 0.4157 0.3967 0.5776 1,278
S10 0.2692 0.4576 0.1734 0.5762 1,170
S11 0.2381 0.3842 0.2698 0.4039 1,199
512 0.2009 0.3781 0.235 0.5194 1,094
513 0.0874 0.3079 0.2087 0.3672 1,247
S14 0.2339 0.3265 0.3536 0.3759 1,207
515 0.3729 0.3035 0.4636 0.4697 1,165
516 0.3326 0.2012 0.145 0.3326 1,190
i 0.3286 0.4041 0.4734 0.4565 1,230

3U#t 3 deyannanaiiion SMMS Jufinidlotuit 24 unsiau 2554 (F18) A NDVI (21)

61




MIgrsIneImraniuazmalilad 7 22 avuit 1 uns1eu - Suneu 2557

:E
= v ) o o A
JUN 5 Tayavnaniiien SMMS Suiindieduf 19 funau 2555 (§18) nw NDVI (¥21)
s R — mm———— {600 B
‘g 06 1,400
Z .
] ; 1200 ~
05 E e L LLLEYE
1,000 {Alansu/s)
04 : “-o--- NOVI 30 Fu
| B 800 —
‘§0,3 . g --m - NOVI60¥u
i 600
3 — & = NDV190 Fu
0.2
400
& NDVI 120 5u
01 + 200
0+ ¢ 5 L . - : o - = i -
53 s2 54 57 59 58 513 S 511 56 516 51 §5 S0 515 sS12
udunifednathe 16udae

= T, i v @ o & = = = @ 1w = i =
31.]“ 6 NaE-!a'ﬂW’EJITH’e]d?lW?UWﬂ'Sdiﬂﬁ'}'lﬁJ‘HuLuﬁm’]u’lfﬂ‘EETL! 15 % LlJiEJUL‘r’IEJUﬂUﬂ']ﬂ’HiéF!Tl']SJLLﬁﬂWN‘t!ENWl]

Wisun IR gYesi NI 30, 60, 90 waY 120 Fu Sesddunuuiinaranansels

62



Ui 22 avil 1 unsey - Sy 2557

2ISHITINEIAITASUALNA T

ARTEANLANAITRINYWT I (NDVI)
fietnongls 30 Fu ndwnugniidnsgn 0.1876
wazAgean 0.3841 Fefien NOVI ludassandnn
Aeutnantne Tnsdiduadewity 0.3286 insediu
‘Ei'"rqé'a"lajxlnﬁquﬁut.ﬁuﬁa}sLﬂunWiasﬁauwé’aﬂu
sewine fu th uazdudm e NOVI ledniengld
60 ¥u feniutudu 04041 Tuszurilinins
Wigduladuiiud dnlvgdumasioundsny
vawiutn A1 NDVI iilediengld 90 Fu A
Wadudu 04736 lussesd] dnevedlussusds
fieauazoonsas A1 NDVI dednengls 120 Yu
Aanandniosdu 0.4565 aswndmegluszes
Wuieadudmenasduthuasdoududivies
fadrindetoyasnanifieniiusuntisiun
we vililiideyaiarvhnsmerasioundany
I wwamsudlamdeyalutisseriianndifss
ﬁ'uu1a§ﬂq%’}'au“alwu‘{ﬂmﬁanu%nmﬁﬁi:.iﬁmmaz
Wi dunandadelionavganniiuluidniey
e nNARINMIAUVLIEIN 1 AT
Wu 118 muswasidavesnmeiganaaiion
SMMS #ifivunn 30 was Taglildwniuiidene
uariuiilaléugnlunas wu sulsl wagaouvain
wamwslelunsiveadsdalulnemdndiuves
flufdomeuarfuilildvgnuiinesn Taeld
{J’agamw:1"1a%’mm’uﬁwﬁﬁﬂaamﬁamqa
innnhiiinyseneuiu
3.4 nMsmAwananfelImeAIfviauLAneNg
veaRwwssal (NDVI) 9 ndeyanineionaiiies
SMMS

nnuadnsildaduianuuandisves
flwnssad (NDV) susseznsiadgiiiulnvesdn
uaznardasalinnmaiudeyanieauulusyes

= - a ar = e
AULAE? (120 7U) AIN157197 3 d@10190U1A)

63

NOVI Tustesiiuiien (120 ) uazAanandnsel
mnmsfivdesaniaaunilusseniuies (120
Fu) amaanuduiusiulagldnisieszian
annvBlaranduiusat ed1e (simple  linear
regression and correlation) lasldlusunsu

Aeuumasdniagy mewuansluaunis
Y = 1191.14 + 88.47 Xyou suus

Tnefl Y = Awandssielsdeadeiamuuansng
YpawnsIes (NDVI) 9 ndayaninene
AUALN SMMS
Xnovisuws = ANAYEAIMUANANYDINY
wis (NDV)  91ndaya
AINEBATUABY SMMS

35  pswAnadsvelafifudainu

aaandAsuuysal (MAPE)
n1smIAadsreslesidudaiiy
AanaAdouduyInl (MAPE) sswinwandnsiolsly
seevifiuifenninulasetatunandasialsenn
NNIAIMNITAIMEAIRITANNLANAI YD IRYNT U
(NDVI) 9ndeya9inaiiigy SMMS vofiuf

o

ot 1 o a4 A
#79879 97U7U 16 wUas a5 5 dlan
wWaiiudauaaiaafouduysaiiade wiriy
4.87 nugAnudawisalideyasinaiiiey
SMMS  anldlunisusyun wandnsialsvastniun
M o A o as € 0w
USild lagasiiaranuaanndeuduysaliviniy

4.87

4. a5U
msthmaluladgiasaumadaiudoya
o X o w a i a
Weuinanlolunmsyssanunandnsalivestin
wiindeyanmaeanmaiisn SMMS luwn

a o W e = ar ¢ -
gunalay Jmdngnssays lneliinguseasdiite




15795 IngAEnsuazinalulad

i 22 aUuid 1 unsIeu - Turnu 2557

Anvnamandanalivestinuinaasyiou
uasrastayaInAm sy SMMS waxdniiudeya
meduiudy 4 svpr mussezmsesgivlnves
917 Ao 30, 60, 90 way 120 Ju MIUEIFU ¥
nandnsolisiuau 16 wasdaed1s finudy
WinNAsSINT 15 % nandafisnas Wiy 1,094
nn/ls wandniigean Wiy 1,307 nn./l3 wawdn
sols $1unU%e waeis 16 wlas Wity 1,230

nn./l3 wazihrsrdurssn e A uiui vl

AULANAITBIRTNTTA (NDVI)  wudrdieny
30, 60, 90 war 120 Fu léA1 NDVI ade Wiy
0.3286, 0.4014, 0.4734 uaz 0.4565 MUY
yntuhinarardaselssaedrdaiianuunns
vpsfynssal (NDVD) 9 ndeyanimargnniiiey
sMMs  Tawldnnsimsizieinunnnesuay
anduiusagadne (simple linear regression and
correlation) Ipgldlusunsumeuiunesduiagy

laanade winiu 1,229 nn/ls wazdunsisdey

= | a0 5 B 1 7] ' =
il 4 Awandndalsdeadsdaruunndwesiionssa (NDVI) 31ndeyanimeareariiien SMMS

¥ d aF ]
Yo3iufI0819 16 Wias

B2 Naﬂﬁmiaﬁ‘mn fiwéﬁ"uﬁmw?mnshwlaaﬁmwsjm ﬂ:ma?Jﬁmsia"l'imnﬂﬁﬂ'mmizﬂ
iz oF wlawhegn | (NDVI) andeyaniwgneaniiioy | saedwdaiuunnsavaiiy
wE (hn./13) SMIMS nssad (NDVI) (nn./13)

S1 1,176 0.4357 1229.6861
52 1,342 0.4548 1231.3750
S5 1,387 0.4818 1233.7667
54 1,311 0.3954 1226.1218
S5 1,175 0.3506 1222.1620
S6 1,198 0.3078 1218.3765
ST 1,283 0.4902 1234,5086
S8 1,260 0.4873 1234.2583
59 1,278 0.5776 1242.2443
S10 1,170 0.5762 1242.1220
S11 1,199 0.4039 1226.8727
512 1,094 0.5194 1237.0961
513 1,247 0.3672 1223.6299
514 1,207 0.3759 1224.3989
&15 1,165 0.4697 1232.7006
S16 1,190 0.3326 1220.5677
\dy 1,230 0.4565 1229.9930
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FeE1 (nn./1%) Aywssas (NDVI) (nn./13) (PE) (MAPE)
S1 1,176 1229.68608 -4.56514247 4.565142475
52 1,342 1231.37496 8.243296318 8.243296318
$3 1,387 1233.76672 11.04782121 11.04782121
sS4 1,311 1226.12184 6.474306886 6.474306886
55 1,175 1222.16201 -4.01378848 4.013788476
S6 1,198 1218.37646 -1.7008734 1.7008734
T 1,283 1234.50864 3.779529181 3.779529181
58 1,260 1234.2583 2,042991932 2042991932
59 1,278 1242.24434 2797782676 2.797782676
S10 1,170 1242.12195 -6.16426932 6.164269324
511 1,199 1226.87266 -2.32465848 2.324658483
S12 1,094 1237.09615 -13.0800866 13.08008659
513 1,247 1223.62988 1.874107813 1.874107813
514 1,207 1224.39893 -1.44150246 1.441502457
515 1,165 1232.70061 -5.81121083 5.811210832
S16 1,190 1220.56771 -2.56871492 2.56871492
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