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ABSTRACT

This research is the study of setting up a weather ground station for
receiving signal from NOAA satellites in the frequency band 137 MHz. The equipment
in this system consist of the turnstile antenna with circular polarization, Receiver
based on SDR and WXtolmg is used as a decoder. The displaying data and images
received from the satellite will be analized and evaluate the average density of
clouds in each region. The result will be applied in the estimation of the rainfall in

Bangkok by using MATLAB. In addition, this system can be utilized in meteorology.


Lib
Textbox


#1508y

unAngantulne
UNANLDNIY19NEY
GREY
d15UyA1579

GUERVTRLY

UNN 1 UNUN

o as

1.1 armdunuazanudrfyvestoym
1.2 JngusgasAvaInisive

1.3 Y9ULUAYDIUITY

1.4 F5aHuUNTIvY

1.5 Uselpruinaninaglasuy

= a @ a o o
unv 2 WQHQLLﬂzﬂﬂnﬂquLﬂﬂ']'ﬂaﬁ

2.1 Az
2.1.1 BannTaEeATITIE
2.1.2 FAIARTUVUFNNY VaeaTLTiEN
2.1.3 arnissuiaduuszaningq 16 5 Ussiom il
2.1.4 p3AUsEnavsyUUARaIsA ey (Satellite system)
2.1.5 usUszLamaumnugevesalaasld 3 wuu feil
2.1.6 ITU lafmunguuuunmslivinisanadiey 2 wuu Teiun
2.1.7 anwddildlunisieansiunmiiiey
2.1.8 Awden Jedlmadiandng ot 233 saluil
2.1.9 amuflsnilduusznauiiddy

2.2 anigy NOAA
2.2.1 Medadoyadlinizuaniiiiey NOAA
2.2.2 M5IAATY0IANITIEL NOAA

2.2.3 nMswseuieulvum APT wag HRPT

(S NN 5§ B N €

10
11
11
12
12
14
15
16
19
22
23


Lib
Textbox


#1508y (5i0)

2.3 a1genA
2.3.1 AduAngusimdning
2.3.2 mnuiirvesnduing
2.3.3 AuanUAvIEI80INA (Antenna characteristics)
2.4 \RpauingrimunsetensiLg (Software defined radio)
2.5 nsrviumsutaadeslidunndreanifioy
2.6 TUsunsu Wxtolmg
2.7 Bias tee
2.8 dnuaigiiugruesnmaioniaiiey
2.8.1 ALANYMEYDININENBATITEY
2.8.2 ANUALBLATDININ
2.8.3 wilnvesiiay fussieglussuvunamediily
2.8.4 5¥UU3ANNA (Coordinate system)
2.8.5 AuALTRYBININEINEATILIEY
2.8.6 USunauuastayaniw
2.9 MyiRTwidayaaIna ey
2.9.1 muduvesduasd
2.9.2 4R
2.9.3 Ui
2.9.4 ionm
2.9.5 3Uuuu
2.9.6 AIUFMALLN
29.7 i
2.10 e
2.10.1 Msuuslssnnuazyiinvasie
2.10.2 Avauue
2.11 gumgilauedng (Th)
2.11.1 MIUANE

2.11.2 M3mAIgunianuaINe (Th)

24
25
25
26
27
31
32
34
34
34
38
a1
42
43
44
45
a5
a5
a5
45
a5
45
a6
a6
47
52
53
53
53


Lib
Textbox


#1508y (i)

Wi

2.12 9ilmans uay linesngg veslszinealey 54
2.12.1 Ao 54
2.12.2 NARZTUIINALUNTD 54
2.12.3 A1ANAN 55
2.12.4 pARgTUDaNn 56
2.12.5 AIAREIUAN 5¢
2.12.6 nAla 57
2.13 fladaedn (Fuzzy logic) 58
2.13.1 szuuiled 58
2.13.2 wwnAnfiugiuieatuiisdasin 9
2.13.3 n1sUseyndldanu Fuzzy logic 60
2.13.4 mMsvihaiuvesile@asin (Fuzzy losic) 63
anduN1939Y 67
3.1 NSBUIUMTTUANAIEATUTBL NOAA 68
3.1.1 \30e¥Udtyayed SDR wuu USB 68
3.1.2 gaWALA3 Orbitron 70
3.1.3 4oWel3s SDR Sharp 71
3.1.4 GoNsLI Wxtolmg 75
3.2 Geo-referencing i
3.2.1 pAwille ' 79
3.2.2 NMARYIUDDNALNTD 80
3.2.3 A1ANAN 80
3.2.4 APAZTUAN 81
3.2.5 N1AAYIUBDN 81
3.2.6 AAle 82
3.2.7 NTUNNUNIUAT 83
3.3 9auNUANNEIN (Brightness temperature) 83
3.4 USHNUAMURUILUUYD LY 84

3.5 USUNauAI UL wULYaann o AL ARN U 85


Lib
Textbox


#1508y (0)

3.6 A1519UYNUANTNDINA

3.7 m3sonuuuiledandn (Fuzzy logic)

3.7.1 nseanwuuiedasdnlunisasrelumadiansusuuuielun

AIAINALAN
3.8 n1geaniuy GUI (Graphic User Interface
3.8.1 N15@35%4 GUI (Graphic User Interface)
3.9 isasiiofildluniimeass

3.10 NIFIALAUNANITNAADS

NaN1333Y
4.1 HaN1INAaBITUA Y ININTZUUSUFYUIININAE AL
NOAA

o

4.1.1 HanN1TVAABITU 1

aflge
=b.

0 AT

o

4.1.2 HanN1TNARDITUFYLY 3

- =S
N

®

2 B B
Je

4.1.3 NAN1SNAaIsy ASIN 3

as

4.1.4 HanN1TNAanIsu

=

1

€

]

ity
ey
ey
FUtyInU ASIN
4.1.5 NANTNABDITUA YY1 Al 5
4.2 nansvaaen1suseaianalulusunsy MATLAB
4.2.1 wanisUszananalulusunsy MATLAB adadi 1
4.2.2 nan1suszananalulusunsy MATLAB asadi 2
4.2.3 wansUszananalulusunsy MATLAB s 3
4.2.4 wansUszananalulusunsy MATLAB Al 4
4.2.5 wamsUszananalulusunsy MATLAB adsdl 5
4.3 wamsneasalieuloussrinanasiuSunaniluedere fuain
nsugnilesing uaznsUsznanaan fedasdn (Fuzzy logic)
Tulusunsu MATLAB
4.3.1 fMegnmmaaenlSsuiisussnanaeiuinasny
e fuannsugmleniven waynisUsvananaan Wedaodn

(FUZZY LOGIC) Tuluswnsy MATLAB

WU

87
88
88

101
101
106
107

108

110

110
il
113
114
116
1 i
118
122
126
130
153
138

139


Lib
Textbox


Vi

d13Usy (si@)

AU
4.3.2 nansaaesliouiisussnanasiUSinaniduaise 147
Fuannsugndeniner uaznsUszananaan dwdasin (FUZZY
LOGIC) Tulusunsu MATLAB luuragiiou
unil 5 ayUnauasdoiauatue 159
5.1 #3uua 159
5.2 Ualauniuy 159

UITUIUNTY 160


Lib
Textbox


F]'l‘i’]\'i‘ﬁ
2.1
2.2
2.3
3.1
3.2
3.
3.4
3.5
4.1
4.2
4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

GURIVATIER N

s Lune A IRRAuLMAN Y
AENYEYDgUNTal AVHRR

AN NOAA fiufiRauey  Tagiu
wnaudwueluyiai
AnugeasgIuRsznaImiesduiuAluRougy
AnuduiusssnineAugveLaLazaumg v
UjAuanmainie
ymgamm%uLLazﬂ‘%uﬂmﬁﬂﬁJuLaﬁaoﬁafu lumsuiugey 2013
i ey

nauAUTIIH U NN HEN Ve
wamsisuifioussnieUnudhduaiors fusnnsuenieuine,
uWagNN1TUsEIIanaly MATLAB lukau 07/2012
namsisuiisussvinsUinadruedsdeiuannsugniening,
warnMsUssananaly MATLAB luikiau 08/2012
anssuifisusswinsuiinashiuadere fusnnsugnlening,
wagaNNIsUsEaRanaly MATLAB Tusiay 09/2012
mamnﬂ“‘%&imﬁamwﬂwﬂ%mmﬁlﬂwma?{&Jﬁia'ﬁ'umﬂﬂsuqrﬁgﬁaﬁwm
wagnAsUsEaIaNaly MATLAB lufiau 01/2013
nansSsuisusenintsUfinudiuadero fuannsugneing,
wagaNNITUTERRaNALY MATLAB lwifieu 02/2013

K}

namstUisuifisussnineUinudituedsso fusnnsugnening,
wazannsuszaanaly MATLAB luiau 03/2013
mamsm'%‘smLﬁamwiwaﬂ%umffwNma?{wiai'umﬂﬂmqﬂﬁaﬁwm
wasINNsUsEINANaTY MATLAB Tuidiou 04/2013
wammﬁamﬁEJU'5sijﬂ%mmﬁwumﬁaﬁﬁumﬂmuqaﬁwﬁwm
wazannsUseaanaly MATLAB TwReaw 05/2013
amssuitsussrineUinuhiuedede furnnsuenioine,

warINN1sUsELRaNalu MATLAB Tulfau 06/2013

Vil

14
18
22
84
85
86
87
88

117

138

147

148

149

150

151

151

194

153

155


Lib
Textbox


A15197
4.12

4.13

4.14

#13UA1319 (5iD)

wansiTouifisussninUinusiuedsde fusnnsugnesing,
wazaNNsUszLIanaly MATLAB Tuiiiau 07/2013
namsiUSeuisuszriUinahduaiode fuannsuandoninen
wazaINNUsERIaNAlY MATLAB luifiou 08/2013
nanTiUFsuisusEritsUSnaniuadese fuainnsy A HeuINe
wazaINNIsUsEIIaRalY MATLAB Tufiau 09/2013

VIl

156

157

158


Lib
Textbox


Caft

=0

i
1.2
4.1
2.2
2.3
2.4
25
2.6
2.7
2.8
29

2.10
211
L4
213
2.14
215
2.16
217
2,18
2.18
2.20
2,21
227
2.23
2.24
2.25
2.26

GURITGTR R

ot

Block diagram vasszuuiudyianI iy

Block diagram ¥84n52UUN1T Image processing
afiedlaasseulan

nsthandieuiululaasseulan

DNSIATTUUUAIY VaIAUABY

A afiuudaans

AL NOAA

sUTNANYMELAE STUUTUINTYavRInTILTiad NOAA 17
AVHRR

N15lARsURIAITIEN NOAA
lasvasvesszuuiudyanagnioningt NOAA lulnua APT uaz
HRPT
éauﬂwmawamﬁu?wquﬂmﬁnlmlﬁ”lLLaxmmwéwmaﬂumﬂw
Turnstile antenna

QFH antenna

Digital down converter

Digital up converter

g1ulsenauredAn Digital down converter

NSLUIUATAS 19NN

NOAA APT frame format

13 Set option Tun13UuAN Auto process

Tusunsu Wxtolmg

179 Bias tee

nsiian ndnanvastayan iy

nsuansAnaule 8 On

sULuunivdayanw
Tﬂsaa%ﬁasﬁiaLLUUL%&?‘?{USBﬂauﬁ’;mmuasﬂaﬁuﬁ WIDUUUNTA
ﬁwﬁaga’lmmmwama%mmmwmmﬁwﬁmaﬁw 7 WUuR

PIALAEAAN1 (TUAU) vasuiargan wluiunglsnau 3 96

O 00 00 W

16
15
17
18
23
23

25
iy
27
28
29
30
2
32
%3
33
34
36
38
39
a0
40
41


Lib
Textbox


Caf

=

2.2
2.28
228
2.30
231
P o
2.33
2.34
2,05
2.36
2.37
2.58
2.39
2.40

=1

3.2

o R

3.4

52
3.6
2.7
3.8
3.9
3.10
241
Sl
3.13
3.14

d1508yNIN (719)

MSWUIRRAURLTALUY UTM

Feazen 4 ¥aveInINaIeATILiBN LANDSAT-TM Wuus 2
azapauazindauuds

lasEAUgs (High Clouds)

WalsEauNad (Medium Clouds)

weisEAus (Low Clouds)

PICTRVRL (Vertical Clouds)

ANy AL

p3INELUURT Y (YAuaedn) Aumssneuuuiled (ledaain)
Aalaiuueu (Uncertainty)

Membership function 984 input x (Project funding)
Membership function 284 input y (Project staffing)
N15¥11 Aggregation of rule consequents

N1ANUIUNY COG

Block diagram wa3szuuUsudayy1tdn s

Block diagram ¥84n38UIUN1T Image processing

USB dongle ﬁ;'u ezcap usb 2.0 dvb-t/fm/dab

A9 USB dongle U ezcap usb 2.0 dvb-t/fm/dab il chip

rtl2832u

sULUUR9wesLIS Orbitron
JULUUYBWANALIT SDR sharp
Setup.cfg
fhognensendusiiog
nsawenlwg TLE

nslvanlWg TLE Tnd

3AaAIAALE Downlink aanaLfioy
JUUUUYeY Satellite tracker (plugin)
sULUUvRIRNALIS WXtolmg

AN Recording devices

NN
43
43
a7
49
50
51
51
52
59
60
63
63
65
66
67
67
69
69

71
7
72
73
73
74
74
75
76
76


Lib
Textbox


Call

=D

3.15

3.16

ko

5.18

3.19

3.20

5.21

3.22

223

3.24

5,25

3.26

827

3.28

3.29

3.30

3.31

552

395

A15UEYN N (519)

Fain Stereo mix

131 Soundcard

NOAA 18 (ch 1-4, northbound 51 W) at 2013-08-25
08:55 UTC

Crop Image ﬁﬁﬁﬂgﬁmam%‘uaaiﬁmmﬂlwa NOAA 18 at
2013-08-25 08:55 UTC

nnUszndlne NOAA 18 at 2013-08-25 08:55 UTC ‘ﬁﬂ%
Ul

nnfimansvosniAwmile

=)

Angimansveiniang iueenideuvile

=p

s

fingilmanivesnIAnand

s L3

ARNIAIENTUBINIANETURN

=) =2
s}

e

drnansvaanIensuoan

=)

2

e

Angieansveniale

=)

=)

AAQIFAARTVBINFUNNUNIUAS
AslUSuiisusewinenutiy Usinanheuadeseu
wazwWesidudwadinaliiiadu (Nimbus) Tuieu 07/2012
nslUSufisusewinseudy Usinasdrluadedotu
waziodiuduadinoliiindu (Nimbus) luifiew 08/2012
nsSeuiusEwinemuty Usunanduedede
waresidudwaiineldiindy (Nimbus) Tuiieu 09/2012
Arl3eudisusewinemuty Unanrueassetu
wazediduiuadingliianu (Nimbus) Tuieu 01/2013
AsUSsufeUsyninemudy Unaruedeseu
waviasifudwadineliiindy (Nimbus) Tudieu 02/2013
nlSsuleuseninennty Uinaniruedesou
wazesidusuadineliifadu (Nimbus) Tuiou 03/2013
nsl3suiieusywinsenuty Ysinaniruedesdety

waziasidudaiinalimAnny (Nimbus) Tulfaw 04/2013

Xl

N
7
[l
78

78

73

80
80
81
81
82
82
83
89

89

90

90

a1
91

92


Lib
Textbox


ol
w Sk

3.35

3.36

3.57

3.38

3.39
3.40

341

3.42
3.43

3.44
3.45
3.46
3.47

3.48

3.49
3.50
351
3.52

#1508 (dia)

nsm3guiteuseineauy Ynanduedsdet
waiesidudiuafinelmindu (Nimbus) luiiow 05/2013
nswhSsufisuseninemnaiu Usinashduniese Ty
waziosidudwaiineliindu (Nimbus) lusiiou 06/2013
nsm3euiiousewinanudy sinandundssesy
uazwWesiduswainaldingy (Nimbus) luieu 07/2013
nylUSsufousET ety Unaniuadesetu
wazwesifudmadinelminnu (Nimbus) Tuifieu 08/2013
AslFeuifiouseninimnuiy Usinasihnuadssodu
wazilosiduduaiinaliAndy (Nimbus) Tuiiou 09/2013
wiiAne MATLAB FIS dwiudayanountsulasavidniiumia
AszAuAIuaInTn (Degree of membership) vasilasfidud
L2l Cloud (%)

ArsgauAIluaLnTn (Degree of membership) L0PIUTY
Humidity (%)

N3¥UIUNIT Aggregation

AszAUANLTuaNNTn (Degree of membership) voeUSuauiny
Rainfall (mm)

gﬂuwmaﬂﬂmmiu Cloud & Nimbus Density Estimation
sUuvulUsunsuRdslallivinnnsldsunn

FULUUVD4 File Selector
suvaslusunsudlovhnmsfunofiudeuvuiutiuves Cloud
ey Nimbus
suuuulunisidenliuansrndesidunaumnuiuves Cloud lu
wAngNinA
JUuuuvasEuansralUoiduRAIA UYL (Cloud)
wanai Ul fanunsamaamiy

wanamslarniy
sULUUTBeELLARINAYIALUD ST UAA UL UY B

Analminely (Nimbus) Usunastalulazinasiusunauinely

Kl

92

93

93

94

94

95
96

97

99
100

101
102
102
103

104

104
105
105
106


Lib
Textbox


Cafl

=

4.1
4.2
4.3
4.4
4.5

4.6
a7
4.8

4.9
4.10
4.11

4,12
4.13
4.14

4.15
4.16
4.17

4.18
4.19
4.20
4.21
4.22
4.23
4.24

d150N W (fi9)
WIAITVUzTUY MU weNALIS Orbitron
annnsuvesdynaivaswannuas SDRSharp
sUvMESUR Y INUDIRENALIT WXtolmg
NOAA 15 yu 27 W lulviua Normal
NOAA 15 4y 27 W Tuluum Contrast enhance
(NOAA ch B only)
NOAA 15 yu 27 W Tulnus MCIR map color IR
NOAA 15 1 67 E luluiua Normal
NOAA 15 yu 67 E Tuluum Contrast enhance
(NOAA ch B only)
NOAA 15 13 67 E Tuluua MCIR map color IR
NOAA 19 4 53 E Tuluum Normal
NOAA 19 yu 53 E Tulvium Contrast enhance
(NOAA ch B only)
NOAA 19 1u 53 E lulviain MCIR map color IR
NOAA 18 3y 69 W lulviia Normal
NOAA 18 4y 69 W Tulvum Contrast enhance
(NOAA ch B only)
NOAA 18 3131 69 W lulviaim MCIR map color IR
NOAA 15 331 85 W lulvisia Normal
NOAA 15 331 85 W Tuluum Contrast enhance
(NOAA ch B only)
NOAA 15 1u 85 W Tulvisin MCIR map color IR
NOAA 18 31 89 E lnedinanwiguseinalve (I/P)

AMAUD TANAIUAUILUUTDILD 42 %

. =l = = | 1
NMARSIUDDNIRBILIIUD UATAINUNUILUUYDUUDN 71 %

AANANE LAIAMUNUILLUUVDIUY 63 %
AARLIUAN LATANUNLILULYDIUL 45 %

AARYIUDDN LATPIUALILUUVDILY 92 %

Xl

108
108
109

110
110
i

Ll
il
112
113
113

114
114

115
115
116

116
i i
118
118
119
119
120
120


Lib
Textbox


Safl

=b.

4.25
4.26
4.27
4.28
4.29
4.30
4.31
4.32
4.33
4.34
4.35
1.36
4.37
4.38
4.39
4.40
4.41
4.42
4.43
4.44
4.45
4.46
4.47
4.48
4.49
4.50
4.51
4.52
4.53

d150NIN (5i0)

AAL TANANUPUILULYDILE 62 %
NIUNNUIUAT TAIAINRUIWILYBLLY 43 %
NOAA 18 yju 51 W lngananizusemalne (/P)
AAMTD TAIANUNL UL 100 %

s = = = 1
NARLILERNALLVLD JAIAUAUILLUTDILS 61 %
A1ANETE JANPNLAUILLLYRLY 54 %

AARZIURN ATANAUILLUVDNLL 46 %
AARZIUDDN UANAITUNUILLLYDAL 40 %
ARG TATAUNULLUYDIL 62 %
NIINNUIUAT TAIAUMUILUUTIIL & %
NOAA 15 311 63 W lnedawawizUszimelne (1/P)
AMAMTe IA1ANNTUILLLYNLY 84 %

@ =i =1 =1 ]
AARLIUDBNIRENVITE TANPNUNUILULYDINY 97 %

a0 1
AIANAN HAIPNUNUILUBVDULL 97 %

o = 1
AANLIUAN JATPINUNLILUUYDILLL 85 %
NARLIUDDN UAIAMUVUILUUTDWL 50 %

AAL HArAUrULUUYDLel 70 %

NTUMNUMIUAT TF1AURUILINYDLLS 27 %

NOAA 15 yu 49 E lneaniamzUsewelng (1/P)
AMawde TA1AUMUILLUIRNLY 57 %
NARLIUDNRUNALED TANANNIUILLUYDUY 32 %
AANETE HANANLAUNLUUIDALL 30 %

a =

AARLTUAN UAIANUALILLUYDUNS 57 %
AMANZILDEN TAANUNUILULUDINS T0 %
AMAL TAAMUNUILLLYDUL 89 %
NIUVNLVIUAT TAIAUVUILULYBNNL 6 %
NOAA 19 3 78 E laednnizUszmalne (I/P)
AAWLeD TAIANAUILLLYDUNS 56 %

NANLIUDBNALNYVITE TANPUNUILULYDINY 58 %

XV

Wi
121
121
122
122
123
123
124
124
125
125
126
126
127
127
128
128
129
129
130
130
131
131
132
152
133
135
134
134
138


Lib
Textbox


€all

(e
=D

4.54
4.55
4.56
a.57
4.58
4.59

4.60

4.61

4.62
4.63

4.64
4.65

4.66

a.67

4.68

4.69

d150RNN (7i9)

A1ANANN TAIAMURLILLLYDINS 58 %

MAAZIUAN TATANUNLILLUYDNY 67 %

AANZIUDDN UAIAITUVUILUUYDUL 63 %

A1AlA dArANuRLILLUYeILY 92 %

NIVNLVIUAT TAIAUNLILLUTBUNE 52 %
nsrUIUMIUsEnanaaInedasdn (Fuzzy logic) Tulusunsu
MATLAB

Asgaumuuaun@n (DEGREE OF MEMBERSHIP)
goalasidudiuaiineldiinnu (NIMBUS) (%)
ArszauAMuluaNnGn (DEGREE OF MEMBERSHIP) 983A LAY
HUMIDITY (%)

N52UIUN1T AGGREGATION
AunanmarasrUaiifuianumnuiuuesadineliiAndy
(NIMBUS) USinaushrluuaginausiusinasinu Sufl 25 denau
2556

‘ﬁ’a;&amﬂﬁ’uﬁummﬁuqﬂﬁm%wm Tuiudl 25 dsvnAn 2556
AsgRuAUluandn (DEGREE OF MEMBERSHIP)
yoalasidudiuaiineliAnnu (NIMBUS) (%)
AszauAuluan¥n (DEGREE OF MEMBERSHIP) maamm%u
HUMIDITY (%)

N3EUIUNTT AGGREGATION
drunanmarasinladifuinnumnudure s fidelfAndy
(NIMBUS) USsnauirluuazinasiusananieiy 5ud 31 ey
2556

JoyanaiuAuIInnsugniieniven Tutuil 31 Fwney 2556

b

NN
135
136
136
137
137
138

135

140

142

142

143

143

144

146

146

147


Lib
Textbox


UNUN

1.1 annudunuazarudiAyveslem

df o o e =l o = =
WesnnnluagtulunisSudygrmainaadion NOAA azondunsuggieuine,

a

LLaaﬁﬂnmuﬁ’mmm%ﬂu‘[aﬁmmmmgumsaumﬂ (avnon.) Wundignunanueasmlunis

=4 =Y

dA1aninenssTsud anmgiiennia MTegaiunine’) Faunsesminssuuiintymau
wlhiausanaginisudludesdiulduasdumalissuuldamnsainssudyyraladu
pravilinsasmienugadelonialunisiudyaa Sniansinsiziamaieniiieuds

24 s 12 A:J k2
AosonfeRleImalunsinumnevetoya

U

aw oo o 2/ [ o I |
lnglassmsideninaveausodrluldmulunissineanuazainuinioeg
aw o a A v a & v
U dagawideduqneinuaniieniver Whdauazeanuaziludaszuntulunislauids
v - o L7 L a o 1 | & L3 I
ToyanvzihlUlduseloviiunmsideveamhenuiiag Insanemsldusslevdanaimens
AiAsy NOAA Fudunguariiisugneuineingquuiledaduiifenldaunisiiy
g lleudven Inelasamsidessuuiudyauntudisn NOAA Tulvua APT memalulaging
o 2 < s [ = & a v s &, 5
Avuamgreniugs Anuluaniaiaiuiuwuuiunuiaisnsauanadu Block diagram

'Lﬁéa’agﬂﬁ i

g, Software Orbitron
e ‘\1 .
'i;r;f*; ; Cross Dipole Antenna i > 5
w// And High-Q et
8k | 7 i

NOAA Satellite

Audio

Software WXtolmg
SOP— Fipi"ﬁg

s

U7 1.1 Block Diagram v@4ssuuFudiyey1aun1ifiey


Lib
Textbox


=i o 1 s 1 A
AL NOAA gzt sasdyginlu Mode ATP Tugiemiiud 137.10 -
137.9125 MHz Jsasidunnudvilstuduegiuaifieuudazais uazandenisuegianuuy

8
v =l

dl‘ =l o A 1 =i =
FM 293188108 AVDIFUIUNEINNATINEL NOAA LAY

® Data Rate and Baseband Modulation tHunut Analog
® ﬂ’;’mﬁ Modulation wuu FM-carrier AM-subcarrier

® Subcarrier Frequency 2.4 kHz

nduarseiniadeaziiuaieinimuuy Cross Dipole wiofli3unfus
Turnstile antenna @il Polarization wWUU7INENIUYI (Right-hand Circular Polarization)
\esa1nafiuy NOAA fivinisdasae Polarization wuusnawauvIguiufaziinissu
Fuyraufidanainaaiies NOAA Tnedl SDR-based Receiver wlszendldgunial ezcap-
stick DVB-T/DAB/FM USB Dongle Fannelud chip Elonics E4000 iy wideband tuner
ez chip Realtek RTL2832U fivhmididu DDC (Digital Down Converter) ﬁw%aﬂﬁﬁﬁ'm%la
L@INWM 8-bit 1/Q samples d@wiulUda Host computer runanase USB F9a¢l Orbitron
Wy Software fil4lunns Tracking A1afies NOAA Tauvisanafiondug Faavuanaduniens
Tn5v09ATIfiBNLUY Realtime Saanunsaruinaslaasarmtihld wasdl SDR Sharp
i Software #il¥u Open source 1#lunsauaunisyineuvesgUnsaiiniasiu SOR Lt
wiinfindnfie FM-Demodulation Tnaazil Plugin 947 Satellite Tracker iiefiazauise
varusandulusunsy Orbitron Taeilemfienlpassuiumis Ground Station s
13 TUsunsu SDR Sharp fagvinissudyraainaafieuwuusalud® gaving Wxtolmg
u Software Aldlunsaensiadyaradidunmaienidion NOAA lulvun APT 1ng
N5rUIUNTOLIziinInIsSudanandeaiilaanlusunsy SDR Sharp wazsin AM-
Demodulation LﬁaL,mﬁ'ﬁgmummwaaﬂmmﬂﬁmuavnm AM-Subcarrier 2.4 kHz 521714073
JaTeatayan nnIuNInsEIU APT frame format kaz  M3Uszaananwatgaiiely
Snuaursineg waznmanesafisnainnisudyanad Ahnmuszendldludiunusaly

Ul 1.2


Lib
Textbox


B -

@; ‘5; i Percent density of

the cloud in section regions
- g
. B = Brightress
P termperature
‘ ; By Matlab
APT imaoe Geo referencing - = "
inipe the data
E! N
Percent density of s
Rainfall by Fuzey
rirabus in BKK and

tovic

Humidity from TMD
o . :
UM 1.2 Block Diagram %8903¥UIUNTT IMage processing

dlouszananaldnmareaiiounds §adu Contrast enhance (Ch B only)
w3 zidulnunild sensor 4 (Thermal infrared) 9zuaniA1guundl uagin1g Geo-
referencing %qvﬂum&m‘%wmwLﬁaiﬁmwﬁiﬁﬁazﬁgmLLaxaaﬁgm dWadanmanie
Usemalne viesidudninuuiwiuvesus (Cloud) wazeiidusaunuindure i
yliAnRY (Nimbus) 29nTUsWAT MATLAB Imaﬁwﬁagaﬁlﬁma%mmuai"maa N15VITUNE
Vsnaniduitaninazan Tngld Fuzzy Logic uasiuniussuiisuiuinasiviinaniduain
nIugRHeNInen

sruuiudyianadisy NOAA Tulvun APT arewmalulagingfiinuane
godur{ uazmsuszandldnudmiumemaruvuiuiuveass amnsalUldRaduand
Sudyraanaitounuudunusm Tugususneg wislsasou WeilugudnisSeusifsaiu
waluladniaduoina waransavhueduiiniaiiaganlunadulng (Near Real time)

o

1.2 InnUszaAv0dNITIY

1) eadranidniafiufudniunssudygumuiougaioniner NOAA lulvun APT
(Automatic Picture Transmission) dgmaluladingivundisgasnuag wagn1suan
Juamdrearnfisnandygiaisulmdenisdiluldl selevilunisidesu
antleuIingn ﬂ’liL‘UﬁEl‘uLLUﬁéﬂﬂﬂWQﬁmmﬂIaﬂﬂmﬁzﬁﬂﬂiﬂaﬂﬁuﬂﬁyﬁWQWﬂﬁﬂguLﬁﬂ%Tﬂ

Usunadely @ mdunineauiinedtod niieauidenied Larum1inedy iafnw


Lib
Textbox


a

o et

wagldaulusunsu Wxtoimg lunisdaailasuanadessudivnswauntuly
Uszananaunmaganaiiey

2) Lﬁ"aLiumia%ﬁwmﬁé’ﬂﬁmmLLazﬂﬂmﬂﬁsqﬂm"[ﬁi{muﬂ'lal‘u‘wmamuﬁﬁwmu%ﬁaﬁmmi
Lﬂﬁlammaaaquimmmlaﬂ Taganmsfiamnmdieaifisnainnsugniosing1vie
Sinnuinumaluladoinauazniansauma ddduunnsdiviisnundn 2 vieny
aenaorafindaymilussuunissudygramanitiiuadoyaninaienuiisuluung
Framanld Fesruuiidnaveduadowdussuudises (Back-Up) Fantaeaiundn 2
Mﬁwmuﬁaﬂdnﬁmu1'3mﬁﬂﬂlﬂé’fﬂiﬂwu’léﬁuﬁ'uﬁmwwdmmaLﬁauﬁlﬁlﬂﬂisqﬂrﬂ%’
ulunrsmanlesiduianunuiuduresus (Cloud)

3) LﬁaL"fJumiﬁ'lmmiﬁmmiﬁamim'mﬂﬁu%wq VHF andsggnaldanulunissudyyin
AeNd1sIvEn g iennia anfisuesienineg) (Weather Satellites)

4) ewatuadaasimuidnonmussnisitnuifeuszgndfiiiaiuisag i
3@11nﬁafllwmwmﬂwma%’waqrﬁﬂisﬂauﬁugmﬁaszuu%‘uﬁmﬁ}fg'm.u,l,azwﬁmmwdw
A1fien NOAA Wanasilulduselesddeainiyniseluaraniisadostunisld
Joyaninaieniisuaniienive) NOAA satadadudsdlenlunmsiunldiiessue
Usgnaunsdeumsasuluaneniniennssulnseuuaudmiuseiviioates

5) adulumnstanssseadmiumstaussuunisiuduaudmiuaadiunis
Suq soly

6) ﬁ’&uuﬂﬂil,t,ﬂiuﬁm%’uﬂWiﬂixqﬂﬁL‘é‘fmuﬂwwdflaﬂmLﬁauﬁlﬁmmwu LWUNITUIAIAI L

MULULYDLEILEEATTAIANSAIUTINHUNBUANAINNTIUAI AU BING UL

1.3 YA ULAVDINISIY

ANw1TrUUSUA Y a1dion NOAA Tulwun APT wagAnwinisldeuves

o =

\A30I5UAYQYILUU SDR Tugtuaud 137 MHz Jednanlalunissudygruniiisn NOAA
uazlalusunsy Wxtolme weuszananaliladunmarannifien wazihamaioanfieud
laludesizndiunamaananunuiwivvesnadiusnanduuesidu saisdnwiinuy
I [ o a g a ' 1 '

WululalunisimuniuimiansinugUsunad i uinai19gan1InAIAINIU LUUTB LI

Fanzausadldilndudsslovineinugnieaine


Lib
Textbox


1.4 2501 UUNI5IAY

1)

4)

5)

6)

Sunnmsfinndsinuazialulagvesnnaiisugnoning) NOAA 13
| = & e, e o
Tudumdu Space Segment wag Ground Segment 'i’mmaUﬂu'Efaa‘JJaw

WNEITDINIINNIS website Wagnilsdn/An5

TNUHUNMNSINVDITZUUM TS Ul Mode APT @49zvinnissu

o 1 a:l = ] o =l o r!l -] !

dayaadluguainud 137 MHz Jsdanalssuuiinnnududounuazinlug
o cq; 2/ :1 :': 1 s

nsiaussuLIulalusuunaLduiu

e o

afiumsfnwaslulusivasden sanuuukazdamgunsaindndulunis

WelUTEUU

o 1 1 U -] A U / 8/ s -]
Mn1svadeuszuululAazdIunNa Ul TaNABLT A UNULAE NAAD YN

o o o o ! a
N3 decode duunanunsasulalfniduninaioniiies

Anwniadnwagnisthamdraaadieuilaluuszandldanulususing
< v oo 4 - ° ' =l o i E5 €
aliiunmvenguuaanaziinmaeaieudanaaluldusslevd
sl wagdnfiunsfinuludiuvasnisihlvussendldanuiufnesie
WU NTIATIEAUTINUYBANINAINEEA I BLT LA NeN1SIUEe

= ¥ - &
USunudiunetszanlunuiidmung

o i Y =l o vn o a A ¥ = a8
Wnmaeafisulannssuuimhiawe gldnunneitesfiansania
UsyanBameasseuusudyInuarHannwaN8ANLTEN TNy

avlduaveanmilaiilesweiunislidanuimihumaiuineitesegnioll

ajunan TIdeuaiiam Inisenuatuanysel saumadieaansila

Tudszgndldluniseunisasuluaiunisimnssunsauuiaussly


Lib
Textbox


1.5 Uszlevinanadnazlasu

1)

lassvusudugauasndnninaienrafisuanfioning NOAA Tu Mode

= o o = Y] - o 1% i
APT &99ina1ufenuanud 137 MHz meszuuaTassulasldimalulading

9

AuuAsagasHLIsTIdNalrausadndsduaniniafiuAuwuusIai
aqlg
Y

o

o o [ ' v 2 [
szuuniaussinanausaliiliuszuuiudynudises (Back-Up

o

o [9) i W ad o v do o
System) @msumhenunanvesn AN I AsuS ATy

=N

anteuINGT NOAA 19U @non. uaznsuandeuingn Tunsinseuusu

q 919
o

yeuananlu Mode HRPT LindaUasdu

<

a
Gl
amghemaisuiildanszuuiitiaueanunsadluldvse ol funs
ﬁ'}Lﬂuﬂ'ﬁ'ﬁ%’aﬁ’mqaﬁau%mLgazmimﬁammmamwgﬁmmﬂiaﬂ
dmsuntheaAsesineg  sutailinhsnuddomaduaunsaliannd
Sufynaunieiuiuluresmuesld  Sidmiuuszsmalneaaiy
Ustlgmdathannlumsiimiasnusingg samtmseidseans
wInendazanunsaideyanmaenisniildanssuuitiausluly
Uselovilunisraunutosiudymieidd wulgvignndy Jayvilwdn

= a ¥ o v
nsaguwlasgamiivesumeta luau

svuufidiauaduusslenilunsiSeunisaeuvasanuivnicmngsy
nsauunpy lngansaanldlunmseuieiininiietesiauslu
sedvndu ndnnstiiindeans nsUssnanadyaiafinea n1sdeans
pdfien dmnssuasoinia lUlssgndldfumeiaunantinaiuiu
fuusnil Tnsimwigogadsluneinmsiusazsding (Remote Sensing)
ssuuiinaveiianunsnihluldduuidins (Laboratory) fidenpdasiu

nsissunsaaulusgIvsanalaanaie


Lib
Textbox


UNn 2

'
%)

a = a =l o
LLUIAAR quw{]LLﬁz\"l']uq gNNeIvUDY

2.1 ANy

ALY A Mosnapantningrmaniussgaunsalnieg o biuardsdululaag
soulaniioUslovuluaiusingg duuianagsUusaunnd1eiuuaiinINy v ufay
Tassmsaraiisuenafigusradunsinay sunasmdeiuils wazlddndusaadzusaniean

- 1 o o ] = P <] o
wilowgingsingg Msldeguulan wmsigluainialdiioniaiavinyvengiluuswiiuniu
YIAYIAITELUIMITivwadnun Dduigudnatadies 2-3 T3 wie 2-3 W uAu1IAe
oraluglnaufiduiaudnaraduies wa 1wy ariieuienin (Echo) lusiu anafisudign
deeanlugeinia ondissuznalunistaasseulanilunanuuintassiaiu visluegiv
PUIALALTEEEUNTBI19NIaLARS adnunlndlanuing aziAnussinunurinldniuiiives

=i f-‘: = v 1 l:ll o =) 1
anifisuanas Welinusidesniafidvun aafisufszanasglanwazgninlndly
ussenaveslan lneniluariisunivuialnguazdaslaasanisaateimliazisini
Afleunidvwiadnuaiaelaasas Wy anafisuuaunsa vaneiae 1 (Vanguard 1) lng
931597 ¥.Aa15N IlduaLuIANUAnlunsAnnedsa1ssaulan lnslvanitateveadyqyiu
Tusamaiinugessezyszaa 42,000 Alawns angagudnandan Tnedausuiiiv

g o LY Yo = gf P & =
AMasIlanryusaudies 1 seu wadldiiies 3 aonlifingasounguiunseulannivun 3

ASINUNANNSVDIAN AT EI9LAATA1IAN (GEO Stationary Orbit) Tutiansawun

2.1.1 ann1saeniey

1 =i

= & % v oa 2 o - g ¢
ﬂrﬁwf\]gaﬂm'l'?LV]EJ@J?JU‘L'UIWQSW@QQJ@?’IHL??WWBLWQJWS A8 AITULIT 5 vLﬁJﬁ

93u17 %50 18,000 ludsadalus Tnghesimdeudiluinan wavingashifilonannda

9

3.

uiudniae uavaviafaufiagluainugaussuna 200-300 Alaluns wia 124-186 lud 210

Y

e =be

'
a v e =

uilan drTRgSuedauniniusininnia 5 ludreiuni aglendlaasuuursidalddnsuy

q

| o o ¢ W = 2 w o X = €1 a - I -
991U INALUE1529R299UNS A1NdAISIAUINLTUDY 7 ludredunfiazlaelaesi

=1

= =

= I 1 ] £ 1 a = & IL
Sun37 W1sluat adANSININNET 7 lanedui talaasaviluwuy bewmesiuan

[ £ 1 a aa o et =l ' [ .
ALY 7 iuammmwm‘l mq%@ﬂ@@ﬂiﬂ’mﬂiﬁﬂ bIENTT AHLTIVIRAWU



8
- v = - o a A =l
@]'I'JLWEJMIP]"}]53@UIaﬂ1ﬂLW§WS§JLL5\3 2 Lﬁﬂwauﬂaﬂuwaﬂ A 6[,U°?J€L!é‘f'ﬂ

o dll = g 9 P~ \ ¢ : = ¢
aissaaauilunields axfiussgaudnans (Centripetal force) wazusaniigudnans

(Centrifugal force) Aatu

\, ere-cﬂon of rotation

'gﬂﬁ 2.1 anisulaasseaulan [1]

lumsihaiiswdulilaassevlantdu ivdnay 2 Usens Ae

1). 9anldauauagasnienmisuluisniugnaenis anveds
=i va = < o o & y o
aigdlviiimalaasiiovasiluninay asinagaosupuswrwiuiuiulaniagliimn
Inasdugistunng anmegiasieminiuialan feguii 2.2
2). ANSITRIATILTIBN VLN UEDERDNIINATIAYIBUAAT AR INDAY

SEAUANUGIAINGITRIN T BN ADIgNIRININTIFBIN 1 TNER

U 2.2 matheaiendululaasseulan [1]


Lib
Textbox


2.1.2 ANIAITUUUAES Y99ANILTEY

aa vy o =y
2.1.2.1 Fnlpasuuuanay lodwmniitsndululaasseulanluszugily
vseenlvinnidn wiveliiblnandugdunauaiay dwitlden e Tanldlddunsanas

o & - " | o ¢ i &l
LAgNLAL mw’amuauaﬂm%LLuuLLazﬂaam\iLaUﬁuaqm m’gihn 23

=& aa

2.1.2.2 30lpaswuunss Wdwsudimnisuiululnaslussasas 930

lavsiinadinenaniuazaisimansynueesiu ¥o ladud wdiees laAunUNTIAIUANNIS
o = ¢ a ] = o s s

PABUNVBININATIEN 138NT1 NYNISAGBUNVRINILATIEAULEDS (Kepler's Laws of

Planetary Motion) ﬁ‘&gﬂ‘ﬁ' 2.3

Ut 2.3 Filaasuuusineg vasnnauiiey [2]
mia'qmaLﬁwﬁlﬂ%ﬁugmﬁfmzﬁﬁhL.mﬁqﬁm’nﬁwrﬁ'ﬂﬂé'lanmﬂ
figmiFond ine33 (Perigee) waslimuviisiiamufisnogirsantanuniignisen
aeIn? (Apogee) vhlvinsindoufinnumneddaasasuuasiy
FlaasuuuisiildidewninemanidosniaiFouidingg fogun
ponluung Lt Filaasvessuaanmednduaeisesii 6 (Explorer Vi) Bagndstiuluianisus
S9EANSaUYDInI9017Ing (Radiation) Tuelnia diunuaneidrisainlan 156 lud d@iu
funtingIng wseanluainlan 26,300 lud amnusiveseuorniavaedilndsumlan

8339 23,031 luddadnluusilawlnddundsosininnusiasivdaaiios 3,126 ludse

7lasg


Lib
Textbox


10

o A

= A v ow 1Y) & Al =

2.1.2.3 Alasiidamenulanviodflaasiiagiuil (Synchronous
38 Stationary Orbit) Fem1afisuazegrieainlan 22,300 lud ariisusznaddinan 24
o = a = Lo =l ) o aa 5 v
F2lu9 Watiuniasaulan Favinunailannyusauanes 1 sau Faialaaswuuildnu

= a = = o o Ao & w

ABNZUABY (Syncom) Fudunifisuiiussyinsesdiedeans lunisdauluagldasia
wangenrnfisnlvegluinlaasguasineu diundaneilogsvineainlan 100 lud uay
munisesTndagianintan 22,300 Tud vastuaafeniinnnusudes 3,275 luddadalus
wdsnTunamesiang Fldewmiudeazsuduinnuiiuaus e nisududu

6,870 luanadalus mflonduasunaziiitlnaslminiufents nsudndunsigaviig

1SuninolnidAa (Apogee Kick)

2.1.2.4 3lAastuvalan (Polar Orbit) 3itAasuuuiaiiifisuavgn
dslumaiimuionsala vinlminlaasvesnnfisutiunailanmidanazdalants deagaiuise

yauulannslanlanieluan 1 3u

2.1.3 anadlsuwdaduuszinnlugq e 5 Uszan sl

2.1.3.1 A1 usgnInausena (International Communication

Satellite) WuaeuRlgluRanIsINIANUIALTENIIUSENA WU A1LTel INTELSAT

2.1.3.2 audtsuneluysymaniegilnia (Domestic and regional
satellite) tHunuitauiildnisluudasszimanianislunguussmalndisdlugiinig
e 1 U ey PALAPA wa98ulailidie, ASIASAT vaigaeny, THAICOM vaslne
Fudu

2.1.3.3 @1 BNN199413 (Military Communication Satellite) W
arudeuiiieldlunismasiasamsunilddiuaaiud X - band (8/7 GHz) 1wy anawiien
DSCS (Defense Satellite Communication System) %adaﬁ%gaLu'%ﬂﬁﬁimunﬂiﬁam‘iwm

nusilan tudu

2.1.3.4 arafisndmsunisaainsiriuar AUy iy

(Broadcast and Special purpose' satellite) [Wuaiteuiioanuuuanldianelulssmenay

[ o

gilna iedsdygralnsimiddgandaivaeeimaiudyginsundnuesudiui
wn Reulggunanud KU - band drwaniiisuilaluanusainefiley Wy MARISAT %3e
INMARSAT lutlagulalunisuimis (Navigation) Ansafiuguniviuginiiouinisun 1eie

LAENIUASAUY ANLTIEY NAVSTAR GPS tWan Wums AL



i
21,35 A1l UL o1 AA D (Experimental Satellite) W

asunlglunITMAaDmIee

2.1.4 a3AUsznaUTEULARaITANTiau (Satellite System)

Tussuunsdoansaudieusziiosdusenounan 3 diu Ae aruiieuayly
9IN6, STUUAIUANLAYAINTS wazan1lnnafisuniaiudu lneiinisiaiuden dsil annd

aAfuRuIzdsdygyIuuITY (Uplink) Adedgesuaiuaisainialudeuaseinial e

o

MUADINIALAZIATOIVUATILT BN TIN5V M wUaInud warveneliindagy

W

9./
& o) A a

danuauatsa AUy 1uIae (Downlink) wgsaiuatgaIniasuanIiaIni Gy

s

anfifuasyinisvenedygiaudidniiunssyiSundeyaseg luldau

2.1.5 ANIEILUIANAIINEIVR9291AT Id 3 WUy

2.1.5.1 2alaasuuuA19fin (Geostationary Orbit) 130 GEO 241AS
Useinnilanflenazassagmilodugudans vinaaniuialanyseunn 35,786 Alawwns i
soutlpasUssana 24 Palusdaseu vilvialiouaseisedwiloNuduaud w alagania

Uszan 90% vasaiisudaansazlaaalaasiuui wu aiieulnean anfieudumasn

. ¢

(intelsat) Wususunus - arufsudmsiialiousssagliamilaidugudgnsnaaainisuen

Y Y
] 2

AundveInnLisuavenmedumiued Longitude innaiiieudsey 1y aaiieulneay
1A agfisuns 120°F anaflealnens 2 78.5°E aailon INTELSAT 7 8 6 ane ogffisium
177°W, 174°W, 53°W, 35.5°W, 16°W, 1°W mua 19y 1Jus fumnisuaaniiiey GEO ud
axmsglimioufusniuniidunifieudises uazmudedsduseninssmaniiioy
udavmtasdaseginailidosni 2 asn ooy GEO oglnasnituilanuay
fetulnasinaniiniafiuuin A1ATUIMASIIY TEHENIWINAU 36,000 km &gy gy 16w
wlwmdnluiinadouiidreaudariiuade 3x108 m/s fedudygiaas Woatluns
dumslduasnduananaifion (1 hop) Ussanas 240 ms (millisecond) Fapoudradnannly
winsdeansuasfutlefudfgiviliae echo vensnmaiieuasiadeuiiniundaasuda
afsudaadoudt \Husuinduluwundlasvesiuesdniay oswinussisgailiuiueu
yoslan uazhsaiagnannandunivazaiiending laggarunuaniiisuasmuguliniiey

aglu ‘Window’ au1m =0.1° 9NYNAINA1veiMLanITENffADINTS



12
2.1.5.2 3lA935EAUNA1N (Medium Earth Orbit) %58 MEO ALy
wlnvsmuuunduguignivielaasvhyuividuguignsiimiugsszana 10,000 Alawns
WU NFUAIABL ICO
2.1.5.3 291AR5586UA (Low Earth Orbit) %38 LEO anaifisuazlaas
vihuufudugudgnsUszann 60°- 89° firugeuszanal 1,000 Alawas wu ngunaLiien o

ridium A1 FAELATIDINTA ANTABLEIEAN LDudY

2.1.6 ITU (International Telecommunication Union) lﬁﬁ’mumgﬂuuu

nslusnasandisndu 2 wuu laun

v ooa o o

2.1.6.1 aniisudniugldusnisusydnn (Fixed Satellite Service:

o ]

FSS) laun andaianufAunauaieufnsdsusedi amisanusiulalufanisialy

AN MAEUNSNAAUSNTUUUT WY Intelsat, Eutelsat, Thaicom LHusiu

2.1.6.2 aniisudmiudlduinisindeudn (Mobile Satellite Service:

2
= s ]

. I =l ﬂ‘ 2/ =l =l dil" = =l
MSS) 1(?']LLﬂﬁl’nLV]B@JWI‘UﬁﬂWU@’]’JLWH&JﬂWﬂWUﬂUM@W@@Q‘UUEJ’]‘UW’WT‘UEUUUﬂ S unaaLiiu

[
o s

LMS (Land Mobile Satellite), mmmagjuum‘%laqﬁmf%'aﬂmuﬁw AMS (Airborne Mobile

Satellite) W3oRARIUUE DA AAENALRUSNNSUUUTYY Inmarsat 1wy

2.1.7 AUl lun1saoa1sHIua i

'
17 ] as =

Jadvlunisidenldanuddmsunisdeansiiuaiioulsenaunie n1s

s a

anvoullaruazoedleun nsvesdyyIMTamINaINITalun1Tess e sdoansay U

L7

delunmimnaieuisenin Up-link dyyniuainainiisuasunganuidalaniseniaDownlink

oo

AUAYEY Up-link 22110071 Downlink

2.1.7.1 amudei VHF 9quaeennmafivwinién anmennidldiinase
n13dea7s wisesiudesdeasiatesun llunismunumiiion aney naassias

AN NALASLIEY

2.1.7.2 Anude1u L-Band 939anudussunne 2/1 GHz 9 udee1ne

fyuradn lddmSvandiu-dsdygruntoun Sudadgygyiulaszau 10 kbps Uszuiad 10

NINUBIFYE 0
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217173 mmﬁé’m C-Band - Up-link 5.850-6.425 GHz, Down-link
3.625-0.2 GHz \uguanudlduniigalutiagiu dmiuaniisu-dedyyruuuuuszdii

=l ! o 2/ ot I = Vet o
ANTMNDTAIANNSEADATYEYTEUUY #11305095UTRsARas AT eIEAY 50 Mbps

2.1.7.4 1 udgnu X-band - Up-link 7.90-8.40 GHz, Down-link 7.25-
7.75 GHz dwiuiamsmuymisuas sgunalasianiy anmenniainanedygiadiadnies

A111305995UY0sERaENs A lusEAU 50 Mbps d@usuan1iusedn

2175 a21u0 87U Ku-Band - Up-link 14.0-14.5 GHz, Down-link
a o v o v o & d = - | '
10.95-12.75 GHz Fuiimsliunnlutagtuiarldiindiuies s afieudemsjuluaynaiey
= =l 1 s v = ¢ (¥ o o s df
181U Ku-band @n1wen1AlKan &y 1uNINADIlgUnIUITUNIaST818UDIF QY QY I0LND
s o ¥ L] A o o s 1
snmammwwaaamﬂmﬂm ﬁ?i.l”liﬂ?E)ﬁU"UElQﬁ@ﬁ’]ﬂ?ﬂu%ﬂﬂU 100 Mbps LAUIEATIUIUNTEN

FUIULUU broadcast

2.1.7.6 m1udEgu Ka-Band - g1uaud 30/20 GHz aglusgninanis
naaasldnu anmeinalinadonuninvasdyaraunn wmuigdmiunisiu-dedyyiu
seinmuiiey amnsnsosuseRudyyiaddifu 100 Mbps Amirazduldauldlusn
Uszann 5 U Gellyminuieatuadaesmafioutuinan luilaguiianiiemdudiuou
wnlueania ¥l Sumbseraiudeuiilaganizarniiouddaasdeia dadu MU 3
Svualianaiisudsaanidswmiduadaeslivinsfuegiaies 2 s wlelallfdyyin
sunuity dmfudsemelnegldgnimualiedlndsuiuuenaind MU ldsaassuazauey
nsldauilufanisaneg valuusene wassendtsszma delilifinnisdudenuas
sunuty anuiildfumniensddndnnisionfeadrefuililusasuaslulaso ud
anuildnuetawanseiutsmunishauagisnisldaanud Wy L-band, C-band, Ku-band,
X-band, Ka —band 1Judu anudifdeuldiumniedu C-band ﬁzytgm&humfﬁu (Uplink)
Tdgunaud 6 GHz wasdyannias (Downlink) 1g1uaud 4 GHz efisuSonin 6/4

GHz Aud C-band fienasuniununisaeansunuaaululasnuuniaiuiuladednanug

=i

flduunnie Ku-band Manudvndu 12-14 GHz wazAuau1as 11-12 GHz Tnguseuna

yeteulgluiansasdyningyirilaenss (Direct Broadcast System: DBS) wadlioiduvan

@

Ao dygyruazgnaaneudideaindadudsudiaunn anufigau X-band (8/7 GHz) 14lu
ATn1snnasdauAIINdEIu Ka-band (40/20 GHz) fuwuilduazdinnlduinlusuianiie
whlgianuuedarasnudledau Wy 1asenis IP-Star vausev lneaudmsuauning

YRIAUAINLE (Bandwidth) n1sTdauuUni C-band N34 500 MHz Taesiluuusld 12 doq
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A7 (Transponder) nT19taae 40 MHz Faveanalun1sdsdugalnsvimdls 1 9o

viodsdnyyraadesoundonls 1500 Yeamsdeans wiedyaalnsvimideyavuin 10 - 50
wWngdm (Megabit) 1e A110NT19903UUUADIINITNITULAD

1 GHz %30 2 GHz 1Wu luguAud EHF (Ka-band) azthunldlusuian

= o | o A |
A1 2.1 ﬂ'ﬁ%']LLUﬂU']UWTI']ZUQﬂﬁULLﬂJLﬂﬁﬂlﬂﬁ']

FoguaruANd AR
HF 3-30 MHz
VHF 30-300 MHz
UHF 300-1000 MHz
L Band 1-2 GHz
S Band 2-4 GHz
C Band 4-8 GHz
X Band 8-12 GHz
Ku Band 12-18 GHz
K Band 18-26 GHz
Ka Band 26-40 GHz

Ty luanaiisuurazaisaggnitdndlsainunitwesaunlday
(Bandwidth) 194 81U4A 88 C-band 30379 500 MHz wu4lé 12 nsruanauinasd

(Transponder) AU1ANI14 400 MHz

R4
Cl

2.1.8 AudY1 (Frequency Re-use) Fslimatianane ag 2 35 saluil

2.1.8.1 ldimadla Spatial Isolation fia nsldaruatsenAduiauen

a1adu (Beam) Iasaumguiluiianeiu wWu d1UnAauasalan L3un Hemispheric beam,

AsEUAgUIRNIZEUVEBATiNA 580 Zone beam wisnsaunguilugalamzLiaien Spot
< & =l & a4 & o o o 1 = @

beam Jusiu antlaanuaunegluiiuiinseunauesdyyunuaranduliinismaeuiu

raunsafnsalansauiulaelaiiinissuniuiuy
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2.1.8.2 [Wimaflausndadyaranisunsnsyatendu (Polarization)
Faunfvzuendunisuninsgareaduluuuiusy (Horizontal Polarization) n1suninszany
ﬂﬁiuluuua@?a (Vertical Polarization) #38 ﬂﬂiLLW‘i’ﬂ‘ﬁzﬁlﬂaﬂﬁurﬁuNﬂau (Circular
Polarization) Fsa1ausniursnauieuvin (Right-hand Circular Polarization: RHCP) %38
Feudhe (Left-hand Circular Polarization: LHCP) @nnilfilddanisunsnszarsaausiaiu ulf

avldaudiiendufazlusuniudu wiuluaidiey INTELSAT 6 aiinsldainugi 6 @A

2.1.9 aniisy (Satellite) arafigusidruysznauidifgy

AD STUUAIUANAIUMUILAEIMLATT TEUURTIduLasdInITANIEY

(TT&QC) sruuaamaslniln seuvdpalsvesnnfisn wagsEuUaI188INIAn LR

2.1.9.1 szuumIANAILLILaEalaTsA1LiBy UnRvsUsenaunie

< = ° v o v < i oy o d a
NaLG'I@i’ﬂiqmmﬂ@EJV]TWUTV}UTULUaEJU’J&IF’]Q'imW?LWEIM 1%@QIU’NIQQ?QﬂF\@QLNBLﬂﬂﬂT?

[ 1

AaAAdaY (Beam) udaiiuntsuuiulanaagnies seUUNITAIUANAILYLID1R YA

13

ALTBumyY M58n97 Spinners #38 14 Momentum wheels $g Tewaeiiiiwldlutagiu

[
o

wasvilvanvuiaunlgangaaaslane 1/3 wii druszuuatuauilaastusld Gas Jet

AuANNlAvTiieglussuuEUAUdgnS

2.1.9.2 S2UUATIVTULALEINITA1TBN (Telemetry, Tracking and
Command: TT&C) seuvildvivdiunaguuaniisnwarvuiuauviinuduiusiu lng

s ]

Telemetry 9zdsdayalda1nn13ns393u (Sensor) FYnyruAIUANAINT UUATLTAEN KA7
dsnduindsanmilniafiufu szuu Tracking vunAfiuAuarRnn AT Tlonway SuFy I
N5V Telemetry d4liszuy Command Wieduaaluuszanalussuurauiiunesidu
Fyeyradansaslufannuiioy Lﬁa‘u%’uL,L.rafs‘if]LLwﬁmﬂﬂﬂiLLaﬁswmmmhﬂ Tufanivieu

Igneas

2.1.9.3 szuudnenaalwiln mmﬁ&mnﬂqulﬁ%’uwé’amummnLgm%‘u
NAI9IULEIDRRE (Solar Cells) wwaunlultlussuvdaansvesaiiisulauanigninds
warumdoaztluldludiuduq 3a5unin Housekeeping eatiuayuaieulivinaiy
28190Us¥EANS NN

2.1.9.4 seuvdsarsaniiey Wudiudsenaundnusinniieudoans

Ioar &

szuvduluilssdruaduayussuuilagdsenaudeauaisel mannsusudedyaauuud
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n319 nnafu-dse wagrsneiidwesdyyin Mdendn Transponder Falumiipsu-ds
fyauunazaeslufiniiifi

2.1.9.5 syuuangeind sruudenaiiedndudiunisvessyuufedns

= 5 ar = s < =t

AvsulaguenaanuIaINnIwalsuaas (Transponder) Jagtuaniiivy fagun 2.4 §
o ow = v o | &

sEUUIEEeINARdudsuialiamsausnd ndu (Beam) awnasaunauiiulaniusluuy

7199 lanusens

U 2.4 aniftendlnees [3]

2.2 aisd NOAA

ATufisy NOAA Wuaniiisugniloniven muaulagaAn1susmsaymsaans
LAEUTIEINIALUIYIR (National Oceanic and Atmospheric Administration: NOAA) U84
Usgimman3geuisn fuanduguit 2.5 Sudunnaiieudisisgnionine wu MWaenungy
e Uszanauiiuiiunaquineiivruas Sngaumaiiinimeia fannendsanunsaussgnaldlu
nsfinwnssaaseungulantdsieiu lnsaniisusuusnliun aadisuyn TIROS w3e
Television and Infrared Radiometer Observation Satellite Ufjufn135ev319U w.e. 2503
fla 2508 Julansfio AnLipuyn ITOS (Improved TIROS Operational Satellite) UUAn1s
syl w.el. 25013 f9 2519 aafiouedl 3 fdedu el 2521 fiquisy 2545 Fady

m'nl,ﬁawqm Advanced TIROS-N (ATN series)

ATITE NOAA LTUAIMAELATsEUUN1ITNTIRILUY Three axis Stabilized il

=Y

laastunwimiold ardiealuyaiaziaunieuiu 2 ade welvlatoyagniloninenly

U b |

USMAN99 90 6 93lue anilsavdanundugudansanmileasldiign 7.30 u. (15en

Morning orbit H5zAu7alA957 830 nu.) Bnarsavdnuuidugudansanivileadlaiig,

@

13.40 . (158n Afternoon orbit H52AUTAAIN 870 NY.) WaziAlAYTUUUAURNSAUA4
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9170d (Sun synchronous orbit) figuseanuazuarssuutuiinteyavasnifiey fegui
2.6

g‘d*ﬁ 2.5 aniigy NOAA [4]

Yelotity X
Vector
Instrumentation
on board the NOAA-M Aol
spacecraft “YE’: BITCH~» Orbit Normal
) yaw  frep
Tharmal Control E‘xpx
Firwheels (15)
/ AYHRR Larth
i p ;
\J - SHA
\ y . ;i "5-"_;;\
] . B A Lon ,“ Barengs -
\: A2 ;,.\ /1 7 REA SAD e i
.S ; 3 / W
S AT N R L 7
PS> T R I
¥ \ 5
t}' ‘,;\ﬂr’ SRS -
AMSU AL/ - T
IS % -
S8A SV | sy AQ
f i i i
P £
UDA gpat V&
A e \
wsus 0% L
‘_ﬁ S8UV 2

JUN 2.6 gUsednvaizuagsyuuiuiindayarosmiiiul NOAA-17

(Colorado State University, 2003) [5]

anfleandlagsi NOAA Tapsrsiidaelunisnensalatnialaemaiioy 2
Trasn1asdinsesiioTanasviin 19y AVHRR (Advanced Very High Resolution
Radiometer), HIRS/2 (High Resolution Infrared Radiometer Sounder/3), SSU
(Stratospheric Sounding Unit), MSU (Microwave Sounding Unit) %ﬂ@ﬂﬂiﬂiwﬁﬂﬁa qﬂﬂﬁﬂj
01801MAI1UALLBEAZS (AVHRR - Advanced Very High Resolution Radiometer) éﬁ’dgﬂﬁ
2.7 %w:dwmwﬁ’awmrwuu'm L1 NbELNAT mamqmﬁuﬁ 2,600 x 2,600 #15190LaLUNT

FWNUlALIAYVENN1TALNDUNLANFANTUTDIAAY 6 LUUATDIAINNENIARUTNUSENDUNY
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Textbox

Lib
Textbox

Lib
Textbox
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P % o v = ¢ ) | 1% | @
LWAATNAINNADINTT o4 6 LLUUWﬁU@QﬂQWNHWUﬂauﬂﬂﬂﬁqﬂﬂﬁgﬂaUlﬂﬂﬂﬁlLLUU(ﬁmqﬂ fl A

<
A1919 2.2

E‘Uﬁ 2.7 Advanced Very High Resolution Radiometer (AVHRR) [6]

< ) ¢
1N 2.2 @maﬂwm%aaqﬂﬂim AVHRR

WUUAR Y29pY n5ldusyled
(lulasiums)
1 (Visible) 0.58 - 0.68 ﬂ'mJﬂﬂqmmmmmmmuﬁﬁuﬁﬂan
2 (Near IR) 0.725 - 1.10 | MIUnAguUDILLY wnuft Aufialan wazuemitdy
WHuAY
3A 1.580 - 1.64 | MIFUNANITNTLIILAIVDINYNT IO LY Niaay
(Short wave IR) vt avoosluetnia fiuy uagiuds
38 355-393 | guvgiivesiiufialan undadnumiuieu n1s
(Thermal IR) Uneguialuainaeiu
4 (Thermal IR) 18,20 — 1130 qmmﬂﬁ"umﬁwma miﬂﬂﬂqummwg\‘lﬂmﬁuuaz
nangAu
5 (Thermal IR) 11.50 - 12.50 qmwgﬁmadﬁmma LLmuﬁmaUﬂﬂqmmLm

i
[ =4

dlevhmsfiunmwldwdhavdsdyananimasnaaiiu 2 ssuu fenisadsdyo
1 pfaie Tusyuu HRPT (High Resolution Picture Transmission) Smuazifeavesnn 1x1
msaRlawns fo 1 Anwa anwdlunsdedyyin 1700 MHz aglugiu L-Band wagssuy
APT (Automatic Picture Transmission) fiRnuagldenuesnn dxd a1s1enlansae 1 #in

wa Feluszuull WWunsananuazBeavesmwilaaingunsal AVHRR udavhnnsdedeyayos
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feenudfININSEuU HRPT Ae  137.5 MHz fadunisanarldanslunisaeanndsy

'
@

AANUAUTULDY

ANTUTINATINIZANNY  WATANIUEYDITEULUDIANITEN  NOAA  Wiazms
mmsmﬁﬂﬂg‘lﬁﬁ http://www.0s0.noaa.gov/poesstatus/ (¥38 website  8uq) 20

website 919fua11sansaaulaay link Aaluil

NOAA-15: http://www.0so.noaa.gov/poesstatus/spacecraftStatus
Summary.asp?spacecraft=15

NOAA-16: http://www.0s0.noaa.gov/poesstatus/spacecraftStatus
Summary.asp?spacecraft=16

NOAA-17: http://www.0s0.noaa.gov/poesstatus/spacecraftStatus
Summary.asp?spacecraft=17

NOAA-18: http://www.0s0.noaa.gov/poesstatus/spacecraftStatus
Summary.asp?spacecraft=18

NOAA-19: http://www.0so.noaa.gov/poesstatus/spacecraftStatus

Summary.asp?spacecraft=19

2.2.1 ﬁ?ﬂ&i?ﬁ%@;ﬁ]ﬁﬁﬂLW’]S‘llEl\ﬂﬂ']’lLﬁEJSJ NOAA

NOAA 15- Information
Spacecraft Letter; K International Designation: 1998 030A Catalog Number: 25338

Launch Date: 05/13/1998 Operational Date: 12/15/1998 Operational Status:  AM Secondary

AMSU B Scan Motor stalled on March 28, 2011 recovery effort on going.

Notes:

HIRS Filter Wheel stalled on May 31, 2009 recovery effort on going.
GAC: Yes HRPT: Yes STX-2/MSB 17025 MHz
LAC: No APT: Yes VTX-2 137.62 MHz

LTAN: 16:42:14  Inclination Angle: 98.5 (Deg) Altitude:  807(Km)



Spacecraft Letter:

Launch Date:

GAC:

LAC:

LTAN:

Yes

No

20:28:56

Spacecraft Letter:

Launch Date:

Notes:

GAC:

LAC:

LTAN:

Yes

No

19:12:50

20

Precession Rate: 0.63(min/month) Period: 101.1(minutes)

NOAA 16- Information

L International Designation: 2000 055A Catalog Number: 26536
PM
09/21/2000  Operational Date: 03/20/2001  Operational Status:
Secondary
HRPT: Yes STX-1/LSB  1698.0 MHz
APT: No Inoperable
Inclination Angle: 99.0 (Deg) Altitude:  849(Km)
Precession Rate: 3.63(min/month) Period: 102.1(minutes)

NOAA 17-Information

International
M 2002 032A Catalog Number: 27453
Designation:

06/24/2002  Operational Date: 10/15/2002 Operational Status:  AM Backup

NOAA-17 AVHRR scan motor operation became erratic on Sep. 28 often indicating motor
current saturating to 271 mA. It finally ceased to operate indicating a stall condition at 271

mA on Oct.15, 2010.

HRPT: Yes STX-1/LSB  1698.0 MHz
APT: Yes VTX-1 137.5 MZ
Inclination Angle: 98.7 (Deg) Altitude: 810(Km)

Precession Rate: -4.53(min/month) Period: 101.2(minutes)


Lib
Textbox
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NOAA 18- Information

International

Spacecraft Letter: N 2005018A Catalog Number: 28654

Launch Date:

Designation:

05/20/2005 Operational Date: 08/30/2005 Operational Status:  PM Secondary

NOAA-18 & 19 RF conflict period ended On May 18, 2012. NOAA-18 SARR TX A was re-

Notes: enabled for normal operations. NOAA-18 primary playback was switched from STX 1 to STX
4 May22, 2012. HRPT TX remains unchanged.

GAC: YES HRPT: Yes STX-3/HSB  1707.0 MHz

LAC: YES APT: Yes VTX-2 137.9125 MHz

LTAN: 14:51:13  Inclination Angle: 98.74 (Deg) Altitude:  854(Km)

Spacecraft

Letter:

Launch Date:

Precession Rate: 2.83(min/month)  Period: 102.12(minutes)

NOAA 19-Information

N-PRIME International Designation: 2009-005-A  Catalog Number: 33591

02/06/2009 Operational Date: 06/02/2009  Operational Status: PM Primary

NOAA-19 ADCS Digital Signal Processor (DSP) Software Restart Command Procedure (CP) was

Notes: initiated at 19:42:41 Z on July 11, 2012 as per CNES/CLS-Argos request due to internal DSP
anomaly. Mission recovery was successfully completed at 22:46:00 Z.
GAC: Yes HRPT: Yes STX-1/LSB  1698.0 MHz
LAC: Yes APT: Yes VTX-1 137.1 MHz
Inclination
LTAN: 13:33:02 98.7 (Deg) Altitude:  870(Km)
Angle:
Precession

0.25(min/month) Period:  102.1d(minutes)
Rate:
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o s

dw5U Mode lumssudyaudmivlaseinsmsimuiaaidnianudiu

o s e s = - O' & ° =2 s
dwiusudnanuenifongninet NOAA  wuudunuamivzvinnisnwasidunuumsiulu
d! A o e yﬂ‘j L% Q!U
Mode ATP &sanaifiea NOAA pasfitsnagansavinnissulu Mode ATP oty Tutaqdunda

1w Al

Tfuegiinenasulilupnsed 2.3

U

= =l a awa 1 ar
N5 MN 2.3 Aned NOAA 'V]U{]‘UGN'\‘LJE]Q £u {]'“U'QUU

ATy AMUATIY (Mode APT) Annue

NOAA 15 137.6200 MHz ON

NOAA 16 137.6200 MHz OFF fust 15/11/2000
NOAA 17 137.5000 MHz ON ustaguinyszautaym

\EIAU scan mirror sync.

NOAA 18 137.9125 MHz ON
NOAA 19 137.1000 MHz ON
fetusvuusudunauasianammeanifiengrdoniner NOAA flawvims

o

WannAuagmssudyayndoyannaniifisu NOAA 15, 18 uag 19

2.2.2 N151AR5UBIAEN NOAA

fiaslaasuuuduiusiuaaee1¥ing (Sun synchronous orbit) fegu# 2.8

=3 =l 2 1 = if! ‘1‘ L lﬁl = ot
Wuaslpasluwuawile-1a LEATHIULUIGSATANUI] VIFIATNBINULAYINUY
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JUT 2.8 N13lAT3U04A1LTIEN NOAA

2.2.3 wWisuwisuluun APT wag HRPT

WiguiguauanaeueITEuUTUdy L InNALIBIes TuNIngn NOAA

[

' A a ¢ | 2 o @ o v X
ia‘ﬁ“')']ﬂi’ﬂllm APT Whae HRPT LWE]?Lﬂ‘i']ﬁ'ﬂ‘ﬁ'\?\!mLﬂuﬁlﬂ@@ﬂmaﬁ'ﬁguu‘iU EUEUNEUNEINTUUN

INLATIFS9VDITEUUT 2 F¥UU

APT Anterna %—____;-}iﬂ HRFT Antenna
—_—
I Fre-amp Positioner
Pre-amp Clowncanyert Cantroller
Receiver (= Decoder (— Computsr

o e

JUT 2.9 Tassasvessvuuiudyanngniioningt NOAA lulviun APT uag HRPT

nnmuanslifiitulassadeosssvuivdyyinenioningd NOAA luluua APT
LAY HRPT 952 UUHaiiAuLANA19iua @ uns oS o uigumnuunNAN9Yeend 2 seuU

Tamamnsen 2.4



AN 2.4 1WTBULTBUAULANGND9SEUUS UM S8nIneluun APT wag HRPT
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Tuum HRPT

Tua APT

Resolution

1x1 AIS9NLALUAS/ANLYA

Gx4 P519NlaRS/ANwa

Downlink Frequency | 1.7 GHz 137.100-137.9125 MHz
Modulation BPSK AM-Subcarrier and FM
Antenna 3 m. Parabolic Ant. Turnstile and QFH Ant.
1 s al s v :J
Pros ALANYRININENY SYUUSUAY Uit UTa U
aneuflalianuazden | deunit awnsnasialaleanay
YBININAANTIN Uszndaanltanalunisasiasyuu
Taunn
Cons STUUS Uy uiing AN MBI WA TITIBNNLAT

FUBDU YN IANTES95¥UU
Juilaenn waganlsane

Tunsadeszuugs

AUALLBUAYBININGBENTT WAN

Faaursatgninlunisdnwle

2.3 §1891N" 4

s

h)

fvnlane Feinazidunuulaluuniausdaiug1iainvsevianald s

wlddmsvansonnimazaadlinszualuiinlvanuatintula @1ee1n1AveAI09EINTELE

Infhazadrsnauinguiivdnliin aduilazyszneulddmsaunlni wazaunudmands

wasunlulueinieainaieeinia atgeiniaveasadsy Adwingazsmils nhliianszua

Il luaneeina Fsnseualihiiazifudygradwenaiossuduaiosdiuasiasassuling

Adpedlansonimduieany wivihwiisneiu wudiegrdingaudiussersu (CB) dredld

angemAd s usvdunilsuiuaisindyyinagaenuaiseinia aeluaieindygy s

Usznaumgdiiiaing 1elutdesineseniniund niivesareindyginde n1si

nszualwvhlagusimainnisuraauisdvaniyg
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2.3.1 pduAngualinaninii

Cl $ 78 ; 1 -a: st
a1801NMANYNATVUILTUINIEVAIBIUIA UaznatejUuiiasasiy
) i A o ' = v o £ oa P2 'Y}
nstauLuUaneg Wailnszudluihlwaniu aeeinimzlanuduiusifendesivauny
] ﬂf! 1 s ﬂ. ] A 1 ﬂl dl o $ 23
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U7 2.10 duvsznauvesandiuivguiminiviuasnisunsvenalueinia [7]

aulwdlddydnwal E aunuuslmanlddydnwal H s 2 auluas
Wasuuas Aunusamuanuusilurasirdaunluluiianeusinisunsegiy P 9nn1sues
wiunmw gnastuauifauulniuazanuudwinagimndaiuuasiu yumarnasdudie
nnMaadeufivespduliuuvasawlniuazaunuudndnagyitiiiansunsveeaiu
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wiwanlwialualulusinia wdssunisiafeunvaspfufanIswianiig Ausening
aarUsznavaedlviuazwimvan
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2.3.2 A1NU52Y09AALINY

9

1
[ |

Tngva9 T aduusiwmdnluih fe gUuuuveanIsul Jedendanueenivlu
91N1A NSHATBILES NsurAUTaw Sidlonduazaduing wanildudieg1ivoman

wimdnlnih Fepduusmdnivinfunsvengluluomeatuausivesuasidydaneal C
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< A
AIULIIAD

C = 300,000,000 LA / IUIN
%30 C = 3x10%wms / Juii
150 C = 3x10" @wufiwns / Jui

a1 |

sgfsanlueaniAanIeayynAszilainiiu luaduingAnuduesnis
wustuluanuueesaunyiniuazauinuiinan astumiloufuaiudvesnisudsiuluy
= o A ' = 4 ' ' ' o o

g1e0n1AnsELalNANdsazasenduudlran i wiana119189 11ANdv9IEUIY AD

R R R R L ] N L TR F A

2.3.3 Qmauﬁawmmﬂa’\mﬂ (Antenna Characteristics)

nsidenviinvesansaniasngg iieldnuiuauildon anuaiigend,
fatasainiafiianueaneming lenaudull agernaaiuisaslowuudyie lils
Touuud aeomeaslauuudaziianuenianziazasdmiuanudldnu Tneams
uauANAgan (VHF) 30 fa 300 MHz gldansainiandandu (Half-wave) lumeu o
aIn1ArRsINnIiAYd Ao ﬁ'saaiwmaa%ga@'ﬂ%’!@ﬂﬁlu (Half-wave dipole) fiA1nug17UTga0

2400 WURLUAT UL a'lsja'lmﬂﬁ’l’i’fﬁ’m%ﬂmﬁﬂﬂuazLmummﬁfnwQL@WL&J (FM)

s

INJUT 2.11 uae 2.12 uaasagerniawuuidesldlunsiudyyindu

Mode ATP 137 MHz a1go1majufl 2.11 asiliuangeiniauuy Cross Dipole naiseniiu
71 Turnstile antenna %98 Polarization WU U4nau 33U V31 (Right-hand Circular
Polarization) {899 nAiiea NOAA fivin1sdeiae Polarization wuulsnamauaniguiuf

22YINISUSLQYIUNFININATITEN NOAA

lunisindsaneanmaliinnisinssluusnailasifieslsunnugui
aaTin visevdeen lnglinugeegganitatgainia TV dieflagldsudyamannaraiels
Tnglaifloglsunnatu aweniasndnvasniildldiduiufeaisoiniauuu Quadrifilar
Helix (QFH) antenna dnwaa1g9INIALUY Turnstile MFUA 2.1 wazuuy QFH wansldds

U 2.12
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v | =

AslguatseInIANIdeanInanidefdnedanileda lidaeinnis
99ALUUTYUUNIT Tracking @nga1n1AnIunIsiAdaunvssnfisududunsanldaisoinia

AFNaUSaa8 N ARUUIIUNITILUAN Lﬂ@ﬂﬂqﬂﬁﬁﬂaﬁﬂﬂﬂﬁﬂﬂﬁ?'ﬂLﬂUé}ﬂmeﬂaﬁﬁ’lﬂaﬂﬂ’l?‘i

TOUR

g‘dﬁ 2.11 Turnstile Antenna [8]

U1 2.12 QFH Antenna [9]

2.4 Lﬂ"’if'aa%'ﬁwqﬁwuﬂﬁ”s%@ﬂﬁm% Software Defined Radio (SDR)

39UV Software Defined Radio (SDR) lignAiinduainmsiamnmalulagvig
nsmnslagan1iuide Roke Manor Tsune Walter Tuttlebee Jugunidnuasideineadiu
¥UU Software Defined Radio (SDR) ianafiiieligunsaififianuaenisiu-deiagui 2.13

wazgu7 2.14 Aygrainianuuwanaisiulrasnsaldanusauiula

Tusruumiesiuinguuuowndon Fgull 2,13 uansudenlnoziniuveuniad

SuingwuuewIden Heterodyne Fdludiuusndyyal RF ASuldnanaigenewaeyi
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o ) ] [ . P o as i
NI3UENLFEUEYNE mmuu%mmmalﬂmmﬂ Analog Mixer LWBNINIINANFYYIUIEWAIN

LY

duaed RF anensemaiudygufiunainaanananuiuuuowden (Analog Local

2 a d' < o v & a oy < - |
Oscillator) ﬂqﬂwamﬂqqﬂiﬂLLU‘Uauqaaﬂﬂgﬁﬂq%u’iwNaﬂﬂ'J']l.lﬂwm@\?ﬂqﬁLW@I‘EﬂUﬂqiLaaﬂU'}u

s

o @ = a o v < Ao w TN ' @
Audvesdyaineas s wasasasuda RF - isuinvegludasdyayn
AUANAN (Intermediate Frequency : IF) 2 ntiudyanazgnasasludinia IF AMP Lile

'
o @ =5

MMsvenedyIa P IMAUINANYRITEUUINEWUY AM gy 455 KHz uag

s d 1 L 5 o/ 1 1
ALUEUNEUAIUDNAWUY FM W1AU 10.7 MHz annuudieuiadainnia IF AMP R}Sgﬂﬁ\‘lﬁaiﬂ

§4n1A Demodulator (avinTsulasdygunsuldmmedsnig Modulate @199 WY 13

Modulate wuu AM 3gldn1s Demodulate wuulualavfimawes (Envelop detector)
w <

Wa¥n1s Modulate uwuu FM  aglenns  Demodulate  wuuuenaud  (Frequency

discriminator) nuuAggnaNdInIA Audio AMP Livevenednyaadludsining (Speaker)

Receive

Antenna Digital Down Converter

e T o Y : —
RF i | AD | | Digital | | | De -
i Lol DL L e mer [ PMO9Y Ly Channel
Recelver | | Converter | | | Mixer | | P lation |
Digital Local |
Oscillator

'EU“?{ 2.13 Digital Down Converter

Megne fsdeInsidonauddng FM 91naaniliifeants wu anuing FM

ARNUAWIIU 100.7 MHz Aetuisagdesusuaudnaakdnaudelvladygiuaud
nang (IF) Wity 10.7 MHz 1188 iun1ARdnANDazNanAudwinay

100.7-10.7 = 90 MHz

w
a1

F99815un38n15891 Down conversion #se Translation 1ipsandnyayo

o 1

-:l' =1 = 9/ s 5
ANUNgIIzgnuUatasIudyurenuanad (IF) menipnaudyyia (Mixer)

U e

Ww3aesuingfiinundieenAuwls (Software Defined Radio Receiver: SDR
. < o v a = ° & o e =t 2
Receiver) Aatasaaiuingiidnszuiuntsitnunsluiluuuuiineadsasusenaulume
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wangdaumeiuuadiuniduilavdnvesszuuiniasivingmvuamevendul’ Aedun

VntnNandnsduiiegedyain

E Digital Local

. Transmit
Qscillator |
—— ‘L I— Antenna
Transmit f N P — i A A g»,- »»»MA»-HMWM.“.“M“W% E.w ————— Mé . e e e e
| . Digital | {11 D/A | RF
Channel ~» Modulation = 8 =3 CIC Filter r""*% 3 f
| | { | [ | Transmit |

i Mixer | Converter

Data | i

Digital Up Converter
sUN 2.14 Digital Up Converter
U
1ugﬂmﬂ RF Tuner f\}gﬁ’lﬂﬁﬂtﬂaﬂﬁmjy’]maqu@ﬂ RF i]’lﬂﬁ'?ﬁla’]ﬂﬂﬂlﬂl.ﬁu

%) | < = 4 ) d o oa
EyJEQWNIU‘UQQﬂQWNQﬂEWG (IF) ‘U\‘F\]&jmJJE]‘L}ﬂUﬁ’lﬂJUgﬂﬂLLﬁﬂGU@QLWSBQiU?WQLLUU@HW%Bﬂﬁ]B

o s A s aoa b2
mmiLLUaaazy,agwmmmaﬂf:mLLUUamﬁaﬂLfJuﬂfgmuwmmmaamstﬂ A/D (Analog to

b

Digital converter) agldldudyraminuiinaisuuuainea (Digital IF Samples) dsludadu

= ! P =] o ¥ A Qs = aa
38091 Digital down converter (DDC) Fviwmiulasdyyiuauinalsuuuainealy

<1 @ a =%

Wuduidneauauusus (Digital Baseband Samples) @sazuUsgnaulunisdiumigg

ar

N

e

dauusenauveenia Digital Down Converter Ae§UR 2.15

® niANAUdYIMLUUATRDE (Digital Mixer)

]

® ANARANALUUATAEE (Digital Local Oscillator)

®  I9INTFYYINUAIUDNHIULUUARDATIFUATDENS

(FIR Lowpass filter or Decimation Filter)
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AD | LOwPASS

CONV i

:
L N i
B |
T . {
i il i i e i o o
Fregiuency
P i ™ e
Ll 5 3}
&, )
gl e S
Tuning Bandwidth

‘E‘Uﬁ 2.15 @1uusenauveenia Digital Down Converter

o nanaudIMLUURINEa (Digital Mixer) agvinisudasdiyyiunsudian

<

91n71A Analog to Digital converter Tildudygruainoaluawusunnienisnauiudyyiu

[}

'
=

JUAAY sine waz dayeynd cosine MNAnanatAndnANRRUUATRDALaz LRy Q)

o

) < o ; o = Y a o 1Y) |
Frynaundsaludania Lowpass Filter MvmtnNnsaad gy 1un Ui NI UL UUAADATIEY

@

s ] s AU I s L
Arotadyyia Inendyyinvieenizeglugudynyin | (In-phase) uasdyyin Q

oW @

(Quadrature)

a e

* aARERANERUUATIADA (Digital Local Oscillator) %ﬁmﬁﬂﬁmamammgm
mmﬁéhsmwmuﬂﬁmaﬁ%maaeﬁwwﬁmﬁmymgﬂﬁ?ﬁlu sine LAz cosine lABa1AEIENS
‘mdéﬁmaas’f’;amsmmu%‘%ﬁwmmﬁlmwﬂm (Few) mudyunusnede (Felk) wazazla
deyey10ueviny Fout ﬁm@qmﬁqxﬁqiﬂ%lumﬁiwaL%m@ (Look up Table) fisiuvus Address
e Pivanrlaazauvasdyynly

[

® 193NTRLAY Y INANUAAHIUKUUARSRTIELIIBEN (FIR Lowpass filter or

v

|
=l @/ = o {3

Decimation filter) ¥1ut#in 098y Y 1AL AINIULAZVINITAATNTIFUAIE19DY
doyuas wWeld lagnsidusiegremundesnis lunisuiudnnduinedisasiuazyinig

USumsiiimes N Judumudsildlunisansnsduitotadygy o

nnnlanantssutudunduilondnlunisvhssuuasasiuingimunme

yanawa§ (SDR) Huffe aAndnAuiLuufiInea (Digital Local Oscillator or Direct

=l o ]

Digital Synthesis: DDS) WaZ1499N509d 8y QY 1UATNY mmuuwamé’mwaﬁuﬁ’mdw (FIR
Lowpass filter or Decimation filter) Feansdruiazendoveniuasifiadaslunisuiuen
W1swesAT Wy nsuiuaailinduniardnanuiuuuiinea Ysuandnsinisdu
fhodedygraanugdedygrandudiu Jadufivesiin “ingiuuadisvenduad”

(Software Defined Radio : SDR)
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2.5 nszuruntsulaadssliiduninareainiiou

LT o 1 al o A
nszviumsulasdygrandedilunmaieanaifiey Asgun 2.16

En_y_nlvopﬁ Detection

— \locter Operation | DARKER

E—— . Matrix Operation

UM 2.16 nszuIumsainen
ntiuarldnm Output Image panuLUu NOAA APT Frame Format @4
wiadu Channel A wag Channel B TagA1unI9v09n magldiian 0.5 Junii/idu wagaina

= VW @ P
E1VDINTNITVUBYNUANNYNIVDI wav.file A5UN 2.17

Y Y
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AFT Wuleo Line Tine

-

0.5 seconds »
A 1 :

[ u : |

3 3

i < g

| P 4 - P

i &

5 | & I R Y il

5 v |C g |2 |c ;

) . E i i E ~
P ! £70 i el e !
AL !wi Channel il b H (' hannel

Complet L A Lines cla B
s P & o fire &)
:".z'? i . Yideo - and Video =
Frame | & | &M il |od 10

i - T . 4 i1

i A 1 A . A

! B i3 B 2 Linee | i3

| 4 F

X 14 K 4

i E fe E Te

i = £ 15

Y 1 16
h
T elam ety ¥ Frame i -~ Telemety Y Trame B e

SUM 2.17 NOAA APT Frame Format [10]
2.6 TUsunss WXtolmg

- o o " ) o o o
MneIesfudenduniasiuiamizaudmiudyyia ATP Mode wsaillu

o fa I ' o o W % v o = S
Scanner fifluvusanegludrefirmuadrsduagliioigneenuiludnuuzyeadss (Audio

[ ] '

Output) MUy IazgnasraidluFimouRamesHIuNIINIsALEE (Sound Card) Lie

-

L.

n1sTufn waznensraduauiulraenundunInaea1 e UNIDLANINE FIUUID

oW
9

Aeufiamasiarinmsindausunsy Wxtolme (e Version 718y Freeware uaguuuiides
o) Wsunsu Wxtolmg "7{9'3'mﬁy’qasjuuﬂauﬁama%i?uaw?'mﬂiﬁ’uﬁmé’mmﬂmﬁ%ﬂﬁﬂﬂﬂé (.
wav file) 3nnduariinisaensiadyyiaildsuesnundunmdreariien Felunis
nonsvatansariléwiiuy Real Time uae Non-Real Time wagdmiunisuansiagyinl
anunsnuansnatuwuunmile (Still Image) w3aidunuuninwauns (Movie) Ineviinis Set
Option #84n13 Record Wag Auto process Wiuddlusuf 2.18 uazdianunsadin nmehe

aufisunladuluuaninauu Web page ladnee
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'E‘U‘ﬁ' 2.18 13 Set Option Tun1sUu#in Auto process

wanantulusunsudanadiausaviinisusunin wu n1591 Histogram
Equalization U5u Contrast Wudu wazdainisaviinis Enhancement amluwuusnala
V1 WUU Contrast enhance, MCIR Map colour IR (NOAA), Sea surface temp W@ e
Thermal ludu s2usan 1531 Multispectral analysis WuufInvesdyaaaailusunsy
Wxtolme anunsavinisdseaaaléfie 12 kHz dunmineanuiusdnseianisldindeding
faasuuuUnideiuuudinuseuna 15 kHz lun133udayn i Wxtolmg fianunsavinnig
UszmnanaidunmarsnifiedldurossdldaunmitldddnidesandedidaiFewuudin
vounieringiniesingdoarsmaluinuudinlildaglugag 30 - 40 kHz awiedesiuly

s¥UU ATP Mode hluimunlior

[

TUsunsu Wxtolme sagul 2.19 1ugenduasignasrayuiveldlunisnensid
A anamadisy NOAA  Taduanifiengnfieninen  Tulvua APTuageglugiuniud

137-138 MHz

Witolmg version 2.10.11 [ it

\
é‘ ] Copyright fc; 20012010 Central Horth Putdishing Limited
. All 1 ghs reserved

SUM 2.19 Tusunsy Wxtolmg
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2.7 Bias Tee

Bias Tee Wugunsalaumesafldlunisisdr DC fnazdinsdaguiduda T
Bias Tee gnoonuuuuniiolddmivatsds lneunfduiiuaudues Z, auiu 50 leviu Z,
w39 75 lovin Sufinaudvasiunulszy (X O) fAeldaniiaziidesndn Z, uarAuaIuniu

goamaniead (X L) nsunsussnslinduunni Z,

RF +DC ow{ | ©RF only

3

o
DC

U7 2.20 2935 Bias Tee

8/
= =

2.8 ANWUZNUFIUYDINNATINYN

&3

A (Image) Tneriluvned g"tJmWL%aﬁ’;La‘u (Digital picture) ¥58 fIUNUUD
Inguileq (Representation) %’a;&amwdwmaLﬁwtﬂuﬁumm%aﬁ'sLawﬁua@‘ﬁuﬁﬂaﬂ b
yangniivliluuiludaya (Data file) nieiFunin uilunim (Image file) uunuusiingn lu
wHuRaF vuwiudi wiefeduq deyamariivsznaufefiavsiniu funumariozuans

panlunmndeiiioangaanneaanIn '1/1%8Lﬁ@ﬁuﬁ@@ﬂuﬂLﬁUﬂWWﬁNﬁLL%i

2.8.1 AruanwuztaganmaenLiivy

o

NINANANTALUEITIANSTHEINSNUUANAIYTEUUNADINAN8YIIAA U]

AuaNURTIAYLANAIIINNRBIENEAINETTUAT AB

2.8.1.1 \udoyaidaav illanuazidenvasrinisazfioutisnaunas
Wusgiumnududin §1uiu 256 seiv Feannsaddoyadfivsunuunmvaiitlundndy
AMMYIALATENEL AaenIutNITAIsEInIgATeReunes il anugnaesdady

LLﬁSEQJJQE‘i’]ll’1‘5ﬂij’ﬂﬂ‘gﬁu']ﬂ'ﬁIU‘ii‘UUﬁTiﬁuLWﬁQﬁﬂ’]ﬁﬁlﬂﬁﬁﬂﬁ?ﬂLLﬁ%ﬁﬂiSﬁW%ﬂ’]‘W



35
174 d a — 1 o =l o du = v o =
2.8.1.2 Teyantuiinanunsndundsaniiiuniaiuaulaiui (Real
time) yilvilodayaiiviuady
2.8.1.3 n1sUufindeyatluuiianining (Synoptic View) Aman
aigunmuiiiaseunguiluinie iiladeyaludnvazasiesluszuznaduiinnw

du9 Yeazahelianunsafnwanimwinaey fnee luvsnuniweesduanfeiiunanm

2.8.1.4 msvuiinnmldvatsdasndu afisudrsaninensdseuy
ndoefitufinnnlevanegrenduluudnaiot ﬁ'ﬂﬁtmni’mq&hwuﬁuhﬂlﬁaejwﬁ'mwu
AN 8L LANDSAT 1, 2, 3 5¥UU MMS (Multispectral Electron Self-Scanning Radio
meter) § 4 429AAU A12Tien LANDSAT 4, 5 5¥uu TM (Thematic Mapper) il 7 924ndu
Jumu

2.8.1.5 nMsvufinnngusnandu (Repetitive coverage) a1Lia
d15raninennsinelaasainmilaasla (Polar orbit) L,Lazﬁﬁumé’a:\gmﬁﬂunmﬁadﬁ'uaﬂm
ahuane warlutasnafiutueu 01i aaflen LANDSAT agdenindinne 16 $u MOS
N9 17 U wag SPOT nnq 26 Tu yililadeyausiiaiAgIfunaleg 414781 @w1sn

= ~ - - f d a v o o=
wWisuisunagAnaunisilisuwtaineg vuiuiilanldiduegie

2.8.1.6 amanaadisdldauarideavaneseau  SnaAlun1saen
ilulgusslevdlumsfnwaiuengg auinguszad iy amlussuy Panchromatic ve9
anfied RS AUasBean 5.8 wWas annsadnwiriodes dumsanuiausydumginu
mwluszuunna MmaIeTsPauYeInTisy SPOT IdauaziBennin 20 was 14nw
ﬂﬁiungﬂﬁuﬁﬂwlﬁgawwxgmLﬁﬂq LazuviasthuaEn Mmeinafiey LANDSAT 5 way 7

o e

ANAZBEANIN 30 LWAS ANWYIANINNNSITAUIEAUTINIA L*fluéfu

ANsANENELSIEANANNAN BN A TURIN L UAN 8T 9AAUAILNSE

A o 2

undousiuiule laeld 3 Avdnde Fudu (Blue) @l (Green) wazduns (Red) Faduaig
o 3 = o 2/ LY Y] a Y a o = = & |

paumNaTy  Wethundeuriuiwiliinduauusngdnne  Jalulusungu)d Aenis

dourfurosiuvanusazaagliuidau (Subtractive primary color) fe #wdes (Yellow) &

129Uas (Magenta) wazdn (Cyan) ﬁ'&guﬁ 2.21
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TRADY
T l iy

U

EHe BT B

NI

AN 2,21 Mafanwarauvestayaniiiisy [11]

Aumd (R) + 8387 (G) = Awmdea (V)

aAwnd (R) + dundu (B) = @ua9uma (R)
+ 238 (G) = @ (O

(B)
(B) + &g (G) + @wms (R) = &v1a (W)
(

=

Tunsaindasnstilanndnausssuend (Natural color composite)

=l ]

idadlidoyatnandu i Ao warunsud iy Tunsdiildnsuauamaindeyatas
pAuiuanssluaninmilldazidondin mdnaudia (False color composite) 19 faya
Pr9dudife Auns uagBurisiaalng mudduaelideyafivwssondudung e

Mnfivannsnasvisutaniudursusalngled Wusdu snvdnmsdandn lfsrawnse

Arnuudanenylaingaiudnusngla

Toyanariiisndudeyaidnea lauilaensaainsuunivindoya

U

Mau929AAY WY 91nA19TleN Landsat, Spot way NOAA Lludu urfoalaainnas

aenmlueslfiinisludeya Aneanlanngunsaiuseinnninnmidauas

A131 “Image” Tmaruvugldnatenie drilldlevanefaguam

@/

| @ 9/ aa [ st J [ . = 1 2/
FITUALALUUYDUARIATY 2 AR LAAYAILNUATAINNEINS (Brlghtness Value) #50dzvIau

YU

wasuasnunvuIAEnlunw aaviiduiunurasnwyinlvaiuisatundnsieiile lag

& s

Tdnaufinmosuavinaiianisinsizwinliladavyalndidudiunulunisuiuusanam

vsesunsILNdayaua?
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aa o L3

Al 4 o a
AMNATUNYUNSTDAINAINE UTENOUAY BﬂﬂU'ﬁ&’ﬂ@ULgﬂ"] NLLEN

aenaInfiu (Discrete Picture Elements) (331 ganw (Pixel) &fidagsuiugnninife

Y
FlavAaLTBUNdIaEY (Average Radiance) WiaAAuainsasiunuua@nlunw

upvsfiuifinadenwazidunvenin Wevuiavesgnnmanawi

Wamiseazldenuniu A8 UNINAIENI9EINIANAINITSOAATUIANIBVEILVUIALA

v

AwRINadauisnanuazassunanlauRed iy Teeltinssuiunisimsizvideyanie

U

a ¢ = | an w
ABDHWIADINEANIEEU muqﬂ‘ﬁa\3"5}]@ﬂ']Wﬂ']ll']'5ﬂﬁQUﬂlﬂJiJﬂmiqﬂ?u‘U@ﬂﬂ']W@Iﬂwalg{

o s A aa ¥ !
dmsunmnilauninas vunveganmunidvuiatdesnin 0.1 mm
fadu waazgganwldaunsousnuezesnuliiuluwuuundls dmsunisirdayaninen

o P ° & o % la W a £ v ) o
LN UNNTITAVLUNUU Nﬂﬂgimﬂﬂﬂqwmmcﬂu’]ﬂmﬁﬁgﬂjq LW@IVTG‘I??Qﬂ@UT@ﬂJﬂﬁ?ﬁﬂUﬁ]‘mﬂquﬂ

szuududassoglnanldanafondusiudrsiatu nsfiudeyanin

FosuusseIndvetlan fMaunsainsiataliiiewuszinmaunsdazviauainiulanuay

2
o = e o =l

deeluussene win1sukSsEuuglinsnsraelaeusTeINIARIY ANYBIRANINKARYIA

amidudunuvesnisagvioundsnudigaunsalngaia (Sensor)

& dd 2 & a & o - I3 - [T
Wuwsﬁ\?LUUWU@UM@@J\WWL‘L]um?LLWULkagyaQﬂﬂﬁgﬂaUau 1@]LLﬂ m’luq\i

Y899UNININTIVIA YUNDIVBINM TN NUAGEATS (Instantaneous Field of View, IFOV) O

loenled (FOV) Tiluyuvwiadnlulsviadinvesnmainuduiussenineiiuialan uas

'
= Y

¢ o o ] ¢ 2w o A = o w & a aaa
QUﬂimm?’J’ﬂ’Jﬂ L‘LJ"LJﬂ'TlJ'JJ‘V] ﬂﬂmﬂqﬂﬂimLﬂwllaiﬂamL@lﬂ?“ﬂﬂ‘iz“ﬂﬂﬂuwumiaﬂ HIBNIT

] '
(= = -

nanmmansIslunsinfeuniveslelewlodvesaunsallviuituiialan naainnisnaninle

AmvsauNuivesnillianasiou 2 IR ligaamilideya 2 TAduauNin vivldlaam

Y

AimearuInlngy

FLHLNNITNINYANIN D VUINVBIANN Teyaninealdiiavves

= o) o [ o % A ~ 2 o [ a i
Tnlufunuteyanisasroundsnufiseldowasnmldtuvinliduliuim (Quantized)

= ! ! |

TAdumbedlideilion (Discrete) Bondn Asgaudin (Gray Levels) 9anmindlanuauin

[ =3

5 -6 Un AeganIw (32 f4 64 5AU) NanunsouansnmAIneald  Iulruladeganmgs

wnderildladoyansfentu fridwinvesmseivdmanas nmasgadesvazidunves

i
=1

WY

=b
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2.8.2 AMUAZIDUAUDININ

mmasL%Ejmaﬂmw’{,uudﬂuaqﬁ%%aﬁaLa‘u‘TjuagﬁUm'il,maqmmwmﬁau

<

Tmduardavdiuiuiy %ﬁuaﬁumiaanLLUU’lumsﬁuﬁﬂfﬁa;&a AlavUAazA1RENUUAN

TusUounsy (Series) ¥0453UULAYFIUADS (Binary) ldianizas 0 uag 1 30 anug “Un”

U 9

'
= = &

“ Un 7 1ASeADUNILAes U30158nI1 bits (Ta) weardnazduiinAay 2 ennnae tnenfala

s 3

pnidsgnivunlaesumisvesdnludiiuiied snfegiatu d1szuveenuuuliimlavus

o =5 @

i L - =) € 1 = o Toas o o ' n}
azAduiinlaudnadnuie 1 lud (Byte) LEASINUAILAUIRWAVENNIAY 8 AU UINAINITD

o e | | = ) ' ' & & Y= ] o w  a
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2.11 gaumgiinnuadng (Tb)

Tun1stamangnTisnuI A ziLazUszunanaln e latusensy MATLAB Tu

MsAAMAIRNNIANETN (Th) Inedvunsulunism 2 Tunou

2.11.1 n15%1A1 E

1A Digital number wpsnmarea1 Loy APT lunismen E laald

aunnsi 2.1 Tnsudasdoyanin 8 O (0-255) wiadlhilu 10 On (0-1023)
E=C-S+I [2.1)

Where E = Radiance in mW/m2-sr-cm-1

C = A1 Input DN (0-1023)

S = a1 Slope (-0.160156 mW/m2-sr-cm-1)

| = A1 Intercept (159.088867 mW/m2-sr-cm-1)

(National Aeronautics and Space Administration, 1998)

2.11.2 mamegamginauadng (Tb) Taglden E luaunisit 2.1

L= _ L (2.2)

c,V:
in(1+ MIE*)

Th = Brightness temperature (K)
Cl = 1.1910659x10-5 mW/m2-sr-cm-1
C2 = 1.438833 cm-K
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V = Central wave number for CH4 AVHRR in cm-1
Central wave number of NOAAL5 = 925.4075 cm-1
Central wave number of NOAAL8 = 926.2947 cm-1
Central wave number of NOAAL9 = 928.1460 cm-1
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4) Defuzzification fia drunulastoyaaniladian (Fuzzy set) du

Fuwdsmenwliidu Crisp input
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| > Sugeno-style (Most computational efficiency) L‘TJU?L’UUﬂWﬁ‘ﬂ‘L}

I ';‘-_,’ @ . o < o o
wnwuuswAnimn (Weighted sum) aanuanaq ng twasauuraajlaanie

78814  2-inputs, 1 output problem with 3 rules

Rule 1
if project funding is adequate
or project staffing is small
then risk is low

Rule 2:

if project funding is marginal
and project staffing is large

then risk is normal
Rule 3
if project funding is inadequate

then risk is high

Tnevaly rules fineq AgnaieslnaInNaIrAuVRITLIvEY (Expert)

AviURA

x — project funding
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v — project staffing

z —> risk

Taesta 3 Fudsifumuusidenduinduusmanis (inguistic variables)
=> @5V universe of discourse X (project funding)

4, = inadequate
, = marginal

4, = adequate

Faris 3 fudu linguistic values @w3U project funding linguistic variable’ x
=> #1113U universe of discourse Y (project staffing)
B, = small

B, = large

[
@

Fawra 2 dudu Uinguistic values dw3u project staffing linguistic variable y ’

=> @M5U universe of discourse Z (risk)

C, = low
C, = normal
C; = high

s

Fana 3 @3 vJu linguistic values 1% 35U risk linguistic variable ‘z’

ee ~Lou

INS1zaztUaINe 3 rules TuduAnvualufle81e @amnsaiinisweulndlagly linguistic
Tendu

Rule 1:
if x is A,
or yis B
then zis C
Rule 2:
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Rule 3:

then zis G,

2.13.4 n1siUVRIedandn (fuzzy logic)

@

= & o v
mmimaﬁmmﬂuwmaﬂmmu
2.13.4.1 Fuzzification

1A ranges of the universe of discourse MuuAlag expert
judgments @slufidauudlidu 0 - 100% Wadmsu X (project funding) wae ¥ (project
staffing)

Tundivualy

Crisp input x (Project funding) fandu 35% uay crisp input y

k2
s 1

(Project staffing) frdu 60% (Meaesrn rated by expert)
Crisp inputs {x, v} agehualuaaitaiduani@n (Membership function
yaausazi lnvsrlinadwsesnuniuaissauanuduaui@n (Membership)

Faduiladian (Fuzzy sets) NsEUIUNTININUMINGIEENIT “Fuzzification”

X)
# A

0.5 [ww v e o e

A2 A3
QLB e e s s

10 20 30 a0 50 60 70 80 90 100

gﬂ‘ﬁ 2.37 Membership function 984 input x (project funding)

H(x=A4)=05 H(x=A4,)=0.2
FusZunimseduanuduauidn (Membership)
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J7ENN)

B2
| | | > Y
70 80 90 100
gﬂ‘ﬁ 2.38 Membership function w84 input y (project staffing)
u(y=5)=0.1 #(y=B,)=0.7

2.4.4.2 Rule Evaluation

Tudunoutiagaedld Fuzzy Operation @sa1unsnaguanuyie

N5¥i1 Fuzzy Operations wane) sl

Intersection: (AND, min)

o) =nin | g ot x)]
= HaX) O () xeX

Union: (OR, max)

My (X) = max [.UA (%), 445 (x)]
= (X)) p(x) ;xeX

Complement:

H, () =1 41, (x)

NEIRINNIIUENWLNNT 9T Fuzzy operations A149 UA7

FuppuselUlunsiuiiunsenisimsaaeunguesiiad (Fuzzy rules) Alammualiladad



Rule 1:

then zis C
/ucl(z):o.l

Rule 2

it x is A,

and yis B,

M, (2)=0:2
Rule 3:
if x is A

U

U

J

U

U
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if 0

(feswnx lifianuduandnluy 4,)
er 0.1

then max|[0,0.1]=0.1

if 0.2
and 0.7
then min[0.2,0.7]=0.2

if 05
then 0.5

(flosannlufl fuzzy operations 1n9)

2.13.4.3 Aggregation of rule consequents

nsguums Mslasnveseminnsiuiuseninuaas et

Aggregation of rule consequents

£3
g 0.5

0.1 b

i

215 C1 (0.1) | | z1sC2(02) |

i

—

gﬂ‘ﬁ 2.39 n19%11 Aggregation of rule consequents [17]
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2.13.4.4 Defuzzification

v v ¢ ey v v
gavheazliloinnvesssuuiladnlannnisudasiudsni

A (Linguistic) u Crisp output

Centroid Technigue: (:Juifiew) Idmiumyaguda

(Center of Gravity: COG)

(2.3)

o
A
1—
- ] R SEY S
OF | e e ) - I/
0 | | T 1 | | — 1 T >°
10 20 30 40 50 60 70 80 90 100
67.42%
UM 2.40 nsfuamm COG
100
Zy{ (2)z
coG=5——
> 4c(2)
=0 (24)

_ (0x0.1)+(10%0.1)+ (20x 0.1+ (30% 0.2) + (40% 0.2) + (50x 0.2) + (60% 0.2) + (70% 0.5) + (80x 0.5) + (90 % 0.5)+(100x0.5)
(0.1+40.1+0.1+0.2+ 0.2+ 0.2+ 0.2+ 0.5+0.5+0.5+0.5)

= 2%9 = 67.42

2

.. Crisp output
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ac o = = o/
A5AUUNTIY
Pu| ¢ P
ANTINVDITEUURNIEAne Tugun 3.1

Software Orbitron

" Cross Dipole Antenna
And High-Q
-

et ,:f&g Satetlite
NOAA Satellite ; —
Tracker
g Plugin
Audic
Piping

o

U7 3.1 Block diagram ¥@3szuuiudfygnLiey

3
w A

Block Diagram 984n55UUN1S Image processing 1Anatl

ﬂ Percent density of
: the cloud in section regions
Brightnass

termperature

By Matlab

APT image Geo referancng
in.jpg the data

Percent density of
mirnbus in BKK and
Humidity from ThMD

Rainfall by Fuzzy
togic

gﬂ‘ﬁ 3.2 Block diagram 984n3¢UIUNNT Image processing
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sruuSudyiuaadfioy NOAA lulwua APT Su91nMsATIvEDUTIANILTIEY
NOAA aziadeusuyszmalng anduiinadassuy Buaninaaaiainauuy Tumnstile
antenna Aol fuIA3a95UdeyaIal SDR (Software Define Radio) WUy USB Dongle 54
ezcap USB 2.0 DVB-T/FM/DAB Tnadlgansuas Orbitron WensAnn1NNITlA50
ATie NOAA Waanufioalaasrusunisiissoznisdedygiuvasnnuiiouaiunsadsls
fansiwa$ SDR Sharp Agyinsdedymandesludigonauls Wxtolmg Wievinisnensia
nndyrandesliidunmaieananien Tnsnmaenfionfsulddu asiunUsynanam
@1 Brightness temperature (Th) Tulusunsy MATLAB ieviinisinsziuiAnUasidus

ANUAUILLUYDAUS

3.1 APT image in.jpg

o a o 1

lunszurumssunmeneaadioy NOAA axldinaluladindossuingimundse
oWAWLIS Software Defined Radio (SDR) huu USB Dongle 31 ezcap USB 2.0 DVB-
T/FM/DAB laeiltondias Orbitron Anmunisinasvesenatiien NOAA uarldeevduas SDR
Sharp Tun1sdedyayroadsdludmenduaf Witolmg iiievinnnsaeaswaandayayiandedi

[ ' =l
WUNNAIgANINEY

3.1.1 \A3pe5udinyayIns SDR (Software Define Radio) Wuu USB

SDR - Software Defined Radio LHunwfnlunisaddingunuiianiauad
#1199 19U Mixer, Detector, Filter a1 #8159V RONALIT AuseuunAndlalduedu
azls Tunnuunu @mfﬁ"uﬁwmﬂmﬂmnmmﬁaamsmamwm‘sﬁamﬂléﬁwqﬁﬁﬂmu
AE0 annsnUSuAsuilsiduldmudainsednennga iethlUldfndelulunsie 7
agwarnvaneun slulasinsideiiisnléidonld SOR wuuUSB Dongle u ezcap USB 2.0

DVB-T/FM/DAB fauamdlugud 3.3



69

;i;d‘ﬁI 3.3 USB Dongle 3u ezcap USB 2.0 DVB-T/FM/DAB

DVB-T dongles Tnel4f Chip Realtek RTL2832U fauansfingraluguil 3.4

[ [ A s A . [ i o
anunsaldanuduaTnsdu SDR LUUIIATGN LUDIITN chip AINAEIUNTOYINNTUTELIANA
Fyaudoya 1/Q uazdeilud Host computer 19 uargnldanludnuaignisuszgndld
47U #1U4 FM demodulation/DAB (Digital Audio Broadcasting)/DVB (Digital Video
Broadcasting) RTL2832U 141 outputs 8-bit I/Q samples a2t sample rate GRGIAEER T
2.8 MS/s (Mega Samples #a3un#) d1%5U Frequency range ﬁmmmﬁ’mulﬁ%magﬁﬁ’u

A1A Tuner fldau (N3 AL Elonics £4000 agld Widest possible range UTgu1nd 67-

1700 MHz)

JU# 3.4 faaes ezcap-stick DVB-T/DAB/FM USB Dongle #ildf chip RTL2832U

3.1.1.1 Yofiveandasfudmnnuuu SDR (Software Define Radio)
- ghuanud 2MHz - 2GHz RadeldfaudiSosti fanadien)
 sefumsrunninundidlieg Tnglidesasueiauad
(AM, FM, SSB, uazdue)
- aansaneuiinlidearstuluuals Tudfules (du Sudu

= = ﬂ:; ] 1 n’d 4 cl!
FM wmmmwmué’aaqmdmﬂu USB 719nA1nUnni)


Lib
Textbox
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- dwdniun 51190

3.1.1.2 #8nN15%1914U84 SDR WUy USB Dongle

I ]

Usznausegasdnlnalq Aedrumdusnsauas wazgansiuas

] '
o dd‘y 3

& L2 = lﬂl o = o - 1 A v
grinuasndng Aorsasiinwifsudygraingluduaudnfesnis uaudasaaui i
o I [l = Vel . . &/ o = = 3
masnaglugnudss Ingldi8n1s Direct Down Conversion uaatendayy1ading(AIune)
udeudnlulupeufinnes Weulusunsulddanmsiudyyiuiings (gnudauudeya

]
=

R3noa) Wun1snondyy I n1sandyiusuniu uladudygiunaenis uaadaudas

o |

(Y] [ as al o o '
fududyyadesloudnnavensiazaiinaly

2
o @ o o oas

drunisdaiufvinnauniudssudyyiudssidesnisdieen

v a ¢ o = aa v W ¢ ¢ v
01nel Whanlurenfiamed Weulandudeyaidnea usrdanisuagian (lurevduad) auld

| o

s =l v = s ot 1 l:J
Frunnaideins udrdauvamdududyyrueuiaanddliiniauuaimiaud (Up Converter)

v (v 1 a:J L% 12 1 1 17 o o dl 1
Tinsatuguiaeents uidsaalvniruenaniduilesanainianald

gziiudnisvhauresassaensauasidinielng druiion
Aofiduniafulatenie druruiumaaaeiiedesudygiuszgnianisievensuad
1 = = ] ) v o i 9 i = g @ o
aau9 Jeflmnuaaesialunislganuduegnin MsUSuuadURsuLUAIAIA LINTEI
Truanisviauansayhldmemsianismeeniwsmingy nsvinnurailnesodenis

DSP - Digital Signal Processing 1uagaun dsluaianousivaviauyuings uadagudy

|
=

Aaaan FeanunsoWau SOR AUszaSammfisniuessssavarsuaulalusiniign

(=3 1
asduaenguIn

B - I = o/ o [V 7]
"D’]ﬂLﬂi@ﬂiU%ﬂ@?f\]LUULﬂ‘i@ﬁiULQW"ISQ’WUﬁTﬂiUﬁQJf@”Im APT

'
= o [l = o

Mode 3ot Scanner iiluuudineglutrefidmuadrsiuarlviomivmesnunluanume
994184 (Audio Output) Indudggraszgnderaidrludineufimesiiunianiinigos
(Sound Card) Warin1sdufinwaznansiadyyrulieenuniuamaisaiiiieuvy

VBLARING

3.1.2 waNAw$ Orbitron

Orbitron WugenduasldSumudauunnlunguvestiningadiasidy Ald

Tuinguszasdifiontsdrnauasiinnnisinasvasnniiiion NOAA uagaiiouduq Faay
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wanadumanislaastasanaifisusing uuumanaaisazamnsadiuunisinasamile

FagUil 3.5

(o ee T |
214732 ||
| 20130716 |

=l 4 ;
U7 3.5 JUlvuveswendAwas Orbitron

3.1.3 waWAw?3 SDR# (SDR Sharp)

SDR# (SDR Sharp) iuaaduasfifmuaeiassuingiifiusyindamgs
el CH %"wsﬁﬁ%ﬁmmgﬂé’aa’lumiaanLLUULLa::ﬁ‘diﬁw%nwwmiﬁwmumawawmw%
wazdadurensuasuuy open source (@unsnuily source code léta) Fsldlumsauna
nsvnuvesgUnsaliAessy SDR ievihmiihfivande FM-Demodulation Tauaedl Plugin il
#991 Satellite Tracker Wiefiazanunsaveusiuiulvsunsy Orbitron Tneiilaniafienlaas
nuSLYILs Ground Station Als1AdlS SDR Sharp fegrhmssudyginmnaudisalagiiay

P | e L% ey = = 1 e’I o A
LﬂﬁEJUﬂ'J’]iJa‘LUﬂWﬁUﬂEUUQJﬂiuLLUUEW]IMNG]‘FHNF]T]@JWUEN@TAL‘V]EJ@JLLF@&’F]’NVI AT (ﬂ\‘lgﬂ“ﬂ 3.6



e

)
10
20
30

< AL sl

40
(]

137.099.082

T KoM

U7 3.6 JUNUUBITENFLIS SDR Sharp

3.1.3.1 MsAsAweNALI$ SDR Sharp taliaunsnlyausiuny

fanAw$ Orbitron

1) Suananatlvanlnamed Satellite Tracker Plugin w13

IWawesidenfuiulnaimesvesandwas SDRSharp

C:\Program Files(x86\Orbitron\Config i dalid Setup.cfg fe Notepad

N wrluddnainesunisanduls Orbitron Aioe19LY Y

i
= o

3) LN U A

[Drivers] SDRSharp=SDRSharp.exe m’mgﬂﬁ 3.7

gﬂﬁl 3.7 Setup.cfg

1dsasludnaanvaalnd Setupcfe Ao
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= 5 [ & 1 e | 1 = o
4) LUW‘EJE)WG%LL’]% Orbitron 'VI']ﬂ'ﬁG!ﬁF‘YWWLLWUQW@Q%@GHQTU‘EU

a s L2 1 4
e aaTisNsIiogelugun 3.8

Name — . adduol f X Workd o

[Bangkok s |

Sign Girid locator Alituda ) _ Update 1 Aha P —

| | :
; Remove é#arhu‘

Longiude ‘Latltude _ i

05242 13743°N § Cabadan "

Clear list i

A s 1 5 1 o 1 d
E‘U‘Vl 3.8 MDY MNNITFIANAILANINDY

U

/s L7 1 o st 4
Aeino1vN1samaAnlng noaa.txt AUFUN 3.9

General | World map

TLE updater | Time spnch | Miscellanecus | Extra |

Group | celestrak com - A1

DM X 8RE

¢ v

o s o : =Y A
5) Fianswanlnd TLE laasuiiandnilnananasn1senian

inteloat tet
i, bt
rilitary tat
rnolnipa tat
midzson st
nnss el

bty e celestrak. com/NDRAD elements/inteloat txt
http /e celastrak. com/MNORAD felements/indium bt
http: /Aween celestrak, com/NORAD felements/mifitary tst
hitp Afwvna celestiak. com/NORAD elements/molnipa 14l
http: A Awvencelestrak. com/NORAD felements/muston tat
hitp f‘a'www ce!= strak wm)‘NDF‘ﬁ.Da'eiemnnhv’nms tut

T

:'?‘l !-i \1‘ r' ! :_ AR v

arboamim et
atbsr tat
ather-cormm, tat
radan bt

hitp A A ceiP“lraif csm-’NBRﬁ%De"dcmﬁnl*!o:bcnmm lxt
hitp: £ fwven celestrak com/NORAD felements/other tat
http:/Aweea celestrak. con/NORAD felement s/other-comm xt
hittp Afwess celestrak com/NDRAD felement s/radar bt

f30 3]

¥ TLE expry date [in days).
1™ Mark thiz group for autoupdate

-

i

=0
W
i
)

U 3.9 msdwanlid TLE

6) vimsinaalnd TLE Tndd vhnnsidienivan noaa.txt Ay
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i Ayt

Samdation

Qo TF RSHLO BB X

130.0097° W/, 5.5000° S [C144m] Cj 2001-2005 by Sebiasban Stolf Ho chyect #t cursor

g‘uﬁ 3.10 n1stvanlwad TLE Tl

o o = . <
7) #1156 3A1A718D Donwlink ¥0amatiisunaulaann

Rotor/Radio AU 3.11

03:18:21
2013-10-06
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8) \Wnwandui§ SDRSharp aviiulainfiunuvas Satellite

]
=

Tracker (Plugin) antiufildan Tracking Software @® Orbitron W&nA Connect AU

342

" Gatellite Trackes (Plugin)
/| Enable

Tracking Soltware  Orbitron -

Disconnect

Satelite

Hame NOAATEIE]

Azimuth 3204
Downlink

Frequency 13731004
Made

Raw Resporse

E‘U‘ﬁ 3.12 gUnuuves Satellite Tracker (Plugin)

9) Wit fazatursaldaugendulsvisdesiunulunisiu

fyeuananaLiion NOAA Tulvum APT fagiasesiudyqrauuu SOR

3.1.4 wanALIs WXtolmg

Wxtolmg 1 Software fagudt 3.13 EisuuuvFuazlivg) Aléluns

nansadyqruituiinilusyinddediiduaindreananiion NOAA Tulnun APT lng
nszuaunsinuiudyyrudadudygyradssninlusunsy SDR Sharp uazyin AM-
Demodulation istedyaiunineenunaindyaia AM-Subcarrier 2.4 kHz n159mIGe9

E 2

YDUANINAIUNINTIIU APT frame format waznsuszutanan nateaiieuludnuue

A9



76

RS - oo

P it A e e

SUT 3.13 JUuuUveenlduag Wxtoimg

3.1.4.1 n15%1 Audio piping S¢M3i1s¥aWAKI§ SDRSharp AU

WXtolmg

n13%1 Audio piping An1svinlisenduas SDRSharp @1u130

1 7 =l o I3 ﬂl al R 3 7 [ =
dedyrandosludmenduas Wxtolmg iieiiaglvaansuas Wxtolmg nensadtyyaides
Ao v & ' = g o . s % o &
Asvanlsdunimateaufivy Inefidunounisyin Audio piping A4l

1) manil Recording Devices ﬁdgﬂ‘ﬁ' 3.14

Open Volume Miver

Playback devices
Recording devices
Sounds

Volume control aptions

e b 204

gﬂﬁ 3.14 A@n Recording Devices

] q’:: 1 8 . o/ nl
2) #1n15M9A1 Stereo Mix Ty Default Devices #e5U#

3.15
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Sousds | Comewmicatons

¢ balow to madily its ettings

Drzabie
Seb ag Default Device

et as Default Communication Dedce

¥ Show Dsabled Devices

v Show Dizcornested Dences
Propertics
Set Detault (v | Properties
o Canced

gﬂﬁ 3.15 @apn Stereo Mix

N WUaganNduls Wxtolme ¥1n1569A1 Soundcard 1u

Recording option {u Stereo Mix ﬁagﬂﬁ 3.16

3) 9gau15asudyIdua naewawls SDR Sharp Lay

peasvadunmaeafisalagvenduag wxtolme Tuwsaus Aula

3.2 N1SAMUARTRNANINYEAERT (Geo- referencing)

TnonisnTouninlulusunsy Wxtolmg amnawfsudyqiauilalulnun
Normal #4 Enhancements L4 Contrast enhance (NOAA ch B only) wisedulvuanld
sensor 4 (Thermal infrared) %ﬁLLﬁﬂﬂﬁﬂquQﬁ #4 Options => Map overlay options =>

Display land Wwag Display country borders s Projection => Mercator ﬁagﬂﬁ 3.17 1oAY
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| QJ d o 1 =
Trarmdulunulasaunuiininsgiu Image => Crop Image Aaguil 3.18 a1 AIwnue WNA

piienansyasnzaNIMILAT Wina Save gueenunlFausaly feguii 3.19

‘U‘ﬁ 3.17 NOAA 18 (ch 1-4, northbound 51 W) at 2013-08-25 08:55 UTC

&afl

201 983EUT

sUil 3.18 Crop Image fififagiimanivesUszinelng NOAA 18
at 2013-08-25 08:55 UTC
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3U7 3.19 AwUsznalng NOAA 18 at 2013-08-25 08:55 UTC flaxtlluldan

(Ieaamiiluldauaseslildduvouwnsemaing nsgagvilianannaouls)

aoes @

wniueuillunng mavesUsanelve lnsurazniaiifitamagiian sl

3.2.1 nAMile

fieiloagfiaziign 20 asen 27 GUanunile Aadudsumensuazar fin

U

A 17 291 10 AUawile Andunianaandmingluie Avalanuaznin fin

97 garn 22 Uamziucen Aaduussmenall AUt 3.20
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20°27'N 97°22'E ‘ . 20°27'N 101°10°E

17°11'N 97°22°E 17°11'N 101°10°E

o a o a P
JUT 3.20 Aifagimansvesniamile

U

3.2.2 AMANLIUDINLRYILYTID

a

= =4 ld - A = ot I3 2/ 1=
NAUDBENASAIN 18 949A1 27 aUanle AnnuUsEnAai? el

U Y

= = =5 - o ford = s ’c‘ =
RN 14 9370 7 aUAUKUD m@ﬂUUSSLWﬂﬂNW‘J“m NANEIUDBNDYN ADINTA 105 ©aAn 37

pd

Lx - 1 st - s IA =) A = s
Unpnziuann AnnanuUszinaa? NANEIUANDYNABIIYAY 100 94971 50 dUmmzIuDan

pai})]

a

AnfuniAnatsvelng AUl 3.21

18°27'N 100°50°E 18°27'N 105°37E

14°7'N 100°50°E 14°7'N 105°37°E

aw

UM 3.21 wnmqﬁmam%wmmﬂmﬁuaanLﬁmmﬁa

3.2.3 a1AnNang

firvilongfiaziyn 17 891 45 duanilo Auununiioan Ae 81LN0

U

r3dvunde Smiaaluie finldediiasign 13 oean 15 Auaunile Auuauldga fe dune

U

=

funan Taminayysainsiy fidnyusenegiiaasdga 101 oer 35 Alaiaziusen Auuau

Y

'
@ = oW s 4

nzfusenan fie s1nedesys dminnwysysal fangTunnagiiaasdya 98 o 55 AU

aruoen AuuauazTuangn Ao Smdndunanys Asguil 3.22
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17°45'N 98°55°E 17°45'N 101°35°E

e

13°15'N 98°55°E 13°15'N 101°35°E

aoas

E‘U‘ﬁ 3,22 Wﬂﬂﬁﬁﬂ?ﬁﬂ%%@ﬂﬂ?ﬂﬂﬂ’m

3.2.4 AIANZIUAN

=

=3 =4 lqi a o o I I
firnilongfiaviign 13 s 45 Auawie Aaduniamile Auuaumnile

Y

a

= o 1 s o - &/ ld = = al 1
&n AB 21LNDNTEDIYN IIWIARNIAN Wﬂlﬁ@gﬂﬁ&ﬁl"ﬂﬂ 10 2471 59 auauile NeAneIUaaNot

U
flapsdan 100 peen 06 AUaAyTusen firnziuanagiiaesdgn 97 a1 04 Alanziuen

U

Annuuszinandl Aegun 3.23

16°30'N 98°10°E o 16°30°'N 100°30°E

11°46'N 98°10E 11°46'N 100°30°E

=oes

U 3.23 Aifiagiimanivesniang Juan

3.2.5 ANANZIUDAN

fimwmiloogiazAyn 14 8961 30 dUawile AntunianeTuasniReg

Y

A a = = ° v w = a a v aa a
LAUD W‘ULL@\UWIH@@W A9 DLNBUILIUAANL QQﬁ?ﬂﬂiWQUU'i Wﬂlﬂaﬂﬂﬁ%ﬁ@ﬂ 11 949A1 32

Ry
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= I - s IH‘ = - ke = a IA =
auanmle NANSIUDDNBYVIABDITYA 102 9971 52 AUAmEIUDDN wﬂmmumﬂagwaawgm

= al = L2 1 o 4
100 99A1 48 aUAMZIUDDN AnfuniAnanauazeng GNE‘L]‘V] 3.24

14°30'N 100°48°E 14°30'N 102°52'E

11°32'N 100°48°E 11°32'N 102°52°E

o

A = = ot
UM 3.24 Aifingdimanivesnianziuson

3.2.6 N1AM

= IE’I - = o a e/ aa o £ = L I"—‘] =
firmieagiasiign 11 o AnfudminszauAidus ialdegnasiyn

5 papn 45 aUuaunile Anduusvinaniady fenyiusanagiianidygn 102 eeInyiuen

Antugnilve fimey Tunnegviaesdgn 98 o 17 AUAnzTuDN AANUUSEWMANL ALV

DUANIU G‘fﬂgﬂﬁ 3.25

11°00'N 98°17°E 11°00'N 102°00°E

5°45'N 98°17E 5°45'N 102°00'E

o

U7 3.25 Afnglimansvesniald
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3.2.7 TWIANTUNWUNIUAT

=

= =4 |=J a < - ke 1 =
NALVUDRYNAZAYA 13 99f1 57 aumvue wﬁ‘tmaqwa:ﬁmgm 13 23971 15

= I Il s I:J = = s =y = s IA -
aunLuue NANZIUDDNDYNEDINYA 101 24A1 2 aUANAEIUDBNAA NARZIUANDYNABIITA

100 99 19 dUaAnzIUDBN ﬁagﬂﬁ 3.26

13°57'N 100°19°E 13°57'N 101°0Z°E

12°15'N 100°19°E 13°15'N 101°0Z°E

JUT 3.26 fifngimansveangunnuniuas

3.3 gauNnAAUEAINS Brightness temperature

TunsmAngnmgiiauadng (Brightness temperature) 1IN NE1BATTEY
Tundazgafinwaveann lagerfuauns @ 3.1 way 3.2 WethlumiAwUesifuiniu

P wUuUee (Cloud) wagilasidudmnunuiidursauaine sy (Nimbus)
E=C-S+I (3.1)

Where E = Radiance in mW/m2-sr-cm-1

C = A1 Input DN (0-1023)

S = A1 Slope (-0.160156 mW/m2-sr-cm-1)

| = A1 Intercept (159.088867 mW/m2-sr-cm-1)

(National Aeronautics and Space Administration, 1998)

TdAn E Tuaunsi 3.1 lunismangamgiinnuaing (Th)
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C,V

In(1+ QJEL)

Th
C1
C2 = 1.438833 cm-K

Brightness temperature (K)

1.1910659X10-5 mW/m2-sr-cm-1

V = Central wave number for CH4 AVHRR in cm-1

Central wave number of NOAA15 = 925.4075 cm-1
Central wave number of NOAA18 = 926.2947 cm-1
Central wave number of NOAA19 = 928.1460 cm-1

3.4 USUIMUAIMUNUILUUVD 9L

mseonuuulusunsy MATLAB lumsmAnUeiidudanuvuiniuvess lag
l4Angamnfinanuaing Brightness temperature) #ildiunuszuiana Feagldrgamgiininu

7179 Faud 10 sereadeadull waranusauusldnnunme Aan1s19n 3.1

A15797 3.1 namanuiuwaluviaedin

UIULUY wWasidudia (Cloud) ANUNUNY
noafuaula (Clear) 0 13 5% Taifli
Nearluse (Few) > 5019 < 25% vioathillusidnios
Jaun9dIu (Scattered) >25 014 < 50% viparhdluanszaneUIunang
w2 (Broken) >50 94 < 87% s waunagaduaulve
Sueifuvinedin (Overcast) >87 014 100% ViosvhaiusiUnAgusn
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1
=

3.5 USu1auAnununL s suanna lina ey

Tnnsmanuduiussenitennugeivgamgiiluseauduusseina ety

= L3 = a o = = -:l 4 Y oa =4
Awszimaumaiveuuaivinliindu Fuusiineliiiodu fe

_fuluawseia (Nimbostratus - Ns) Sidnwauziduwkunundimnis Juiuien?
= 1 o 1 }7 1@ 1 =4 a:l' o [N =& o [ 1 " W a =:!l’ 1l
Aasaru winie lddugusre Wuweiilifaduan Saieniudn "auael waiiniazglud

Whuauihies eamnnglunaugu

- faladina (Cumulonimbus ~ Cb) fidnwuzdumeiioulugizusinsagia

=

gy fvenwausesnidugusrendrov grumamilddln Wusemn ey Bhuau ihies

2
1o =l

o1vegnsednnsraneniesinduey dndduanasu Senwaviiaiidt waiazuey’

14
L] =

= 4 i
#1319 3.2 mmqwaagmmsqammmuaimuwumﬂuwmwu

AsTNaLUY viaLus] YaulAANEIvaIgIuLlagUnd
Fun ALnSea FURN-600 1A W30 WUR1-2,000 W
amslafyda 300-1,350 ks ¥ 1,000-4,500
e 300-1,500 @5 %30 1,000-5,000 ¥n
Anylaludd 600-1,500 tA5 %30 2,000-5,000 ¥
Funand duluawnsaa fufn-3,000 WAs ¥3D fiufn-10,000 i
uwoalnansAa 2,000-6,000 w3 %38 6,500-20,000 i
IRRIGEPHES 2,000-6,000 L1A5 %38 6,500-20,000 ¥
TFuga 455 6,000-12,000 1m5 %38 20,000-40,000 WA
F5lsansna 6,000-12,000 Luns %38 20,000-40,000
Gslsfyda 6,000-12,000 Lns %38 20,000-40,000 #
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o L3

Fanugevaavziianuduiusiuaiugs lasfigaumgiszanasnuszay

A wgsiiudulagiade 6.5 °C de 1 Alawums

AT 3.3 ANUAUTUSTEVINANERLNALAL UV TIvaIY

Cloud Height (meters) | Temperature (°Celsius)
0 15
1,250 8
2,500 -1
3,750 -6
5,000 -13
6,250 20
7,500 -34
8,750 -41
10,000 -50
11,250 -57

9nAgslugae 600-3000 wms veduadylainla wazwaduluamsia o
Frungamniidegluia 1.1 8 -4.5 %Celsius warhluduimmiesiduiwaiineliia

tl1 (Nimbus) Tuluswnsy MATLAB siald
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psteyaniaiuannangaieninet Feanmnsahaaruguanas il

o P a ¢ ! & & g
suusuidalunisimsgimaiussanavaanue Usuiaieu Inensguiuniinig Fuzzy

Logic

= aa
A137199 3.4 UVuanImeIn e

Weather Calender

37. BANGNA] 2013106 |
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1 2 3 4 5 G T
29.8  °C 304 *C sap 30.8  °C Avp 306 C g 288 °C ‘v 29.2 °C Ay 266 °C
Max 347 °C 349 "C 36 *C Rigx 36.4 “C Mux 344 "C M 346 "C Mav: 336 °C
fin 258 ‘Ct 26.9 27.6  °C nMin 27 *C Min 252 °C e 258  °C hrn 236 °C
Hunu T4 % Hum 74 (2] % Humi 70 %6 Hurm 7% % Hurm 77 il 89 %
Preg 0.2 mm ¢ 0 mm e 0 mm Frege 0.2 mm Fie 0 mm Fi 0.6 mm fige 202 mm
o 1007.9 hPa #: 1008.5 hPa Pras 1008.4 hPa Fres 1007.2 hPa Pras 1007.6 hPa Pre: 1008.6 1009.4 hPa
Jig 18831 m i 19346 m vis 19715 m v 19818 m vis 19483 m 18626 m Vi 13578 m
8 a 10 11 12 13 14
26.5 CA 284 °C A 281 °C oA 282 °C Avg 27.1  °C Avp 27.4  °C ~yyp 282 °C
311 *C tux 341 °C M 34 °C WMo 342 296 "C WMax 29.5 °C Max 324 °C
ki 244 “C i 244 °C Kn 241 °C M 243 fC mAn 246 °C A 258 °C wn 256 °C
Humi 38 % Hui 20 % Hum 81 % Huinl 80 % Hurn g1 % Hum 91 % Hunn 84 %
Pre 1 mm Feee 0.2 mm Frg 3.4 mm Free 86.6 mm Prt 28 mm Pri 1.8 mm Py 0 mm
£ 1009.7 hPa & 1008.2 hPa © 1006 hPa 71 1005.8 hPa fieo: 10073 hPa I 1007.5 10066 hPa
13566 m i 16980 m iy 16483 m s 15161 m vis 12521 movie 13892 m v 19051 m
15 16 17 18 18 20 21
276 C Ay 279 °C Avg 28.1  ‘C Ay 27.8  °C pv 26.2 *C A 24.8  'C Avg 283 “C
i 328 C 33.2 *C Mo 33 °C Max 324 *C Max 30.2  *C Mg 25.7  °C Max 32 ¢
247 CC M 242 °C M 252 “C M 25.3  °C Rue 236 °C tmn 233 °C Min 254 °C
Himny 85 %o M g5 % Hu 83 % Hunr 84 % Hun 88 % bHumi 96 % Humi 77 %
Pree 12.6 mm ¥ 4.6 mm Prog 2.8 mm Prec 1.6 mm Preg 64.2 mm Frog 13.6 mm Preg 0 mm
Pro 1006.6 hPa T 1007.1 hPa ¥ 1006.5 hPa Fre 1005.6 hPa Fig. 1003.7 hPa frios 1004.3 hPa ¥y 1004.4 hPa
17040 m i 16521 m v 13760 mv 18114 m vis: 13726 m Vi 11685 m Vi 18626 m
22 23 24 25 26 ' 27 28
278 °C s 2689 °C Av 285 "C Avg 286 °C aAvg 293 "C A 291 °C avg 287 °C
A 34 °C 303 °C 337 331 *C Max 332 °C Max 342 °C Waa 333 C
jSlts 245  °C e 24.5  °C ran 25.8 °C Min 253  °C Kin 264 °C Mia 253 °C hin 249 °C
83 %o v 88 % Humm 84 o 80 % Humi 73 % Hum 77 % Hum 77 %
Prag 8.4 mm 6.4 mm e 40.8 mm 1.4 mm Piag 0 mm FPeac 2.8 mm Frec 6.8 mm
Pres 1003.7 hPa Prew 1004.4 hPa Pres 1005.9 hPa Pres 1008.3 hPa Pre 1008.7 hPa Pres 1007.9 hPa vri- 1007 hPa
Vi 186849 m Vi 18872 mV 17800 m Vo 18787 mo 19349 m W 16546 m 18028 m
28 39
o 263 °C A 278 °C
31.8 el 326 'C
Bir 244 °C tAy 241 *C
91 % b 78 %
i 27.8 mm Fieg 0.2 mm

Preesy 1005.6 hPa P+

13938 m v

1005.4 hPa
19597 m
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M5t 3.5 deyarrutunasUiinaiduadedeiu ludounsngiau 2013

Seutuiisuduannld Ay Usnanielundssetu
2 69 0
5 il 0
9 88 23
10 85 9
11 81 2
12 74 0
13 67 0
14 68 0
15 il 3.4
26 7 0
28 85 3.6
29 86 22
30 89 10.8
31 ' 78 0.2

3.7 nnseeniuunedanidn (Fuzzy Logic)

3.7.1 n1seanuie@aadn (Fuzzy Logic) Tunisadrslunadnassuiunu
UuNAInINzan
Hudaoin (Fuzzy Logic) Wuinsesilendaelunisindulaniglianuli
wineuvestayalngazsenlitiprudanduld ludnivguanindren1sidounuuisnising
o v ¢ o v ¢ 2 & a v oa . o ° ' 2
Fudouvatuyud Franhteyaredifudueiinelfindu (Nimbus) svinisdnnuelagld

v
£ =]

TUsunsu MATLAB uagdayaninuiuainnsugailaning, ynlgluntsesntuuiiavIusunm

Yiel,

ﬁ’aﬁuﬁqﬁmé’ﬂmwaaﬁw’?‘iaa%ﬂuW’Lﬂumia%ﬂumaﬁwaaw%mmﬁmuﬁ
ANAI1AZAN UNTIVIWLNIUAS mm%’agarmwLU%&JULﬁmstNmm%’u UsinaniWuiade
ATy wazilesiduius é’dgﬂﬁ 3.27-3.38 %Lﬁuiﬁéw%’amuaﬂ%mmﬁwNuLaﬁlwiai’u Woasidud
AYUVLILU UYL wasANTY wUsHunLiy I@aﬁsﬁagammﬁu&gmﬁﬂﬁwm 77

€ @ L2 1 =
WDSLFUR FENUIUAREUAN
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100 30
90
30 25
= =
¢ 20’8
e =
g 60 =
a3 g =
8 50 - 15 2 s 1 11U
& 40 i 5 2 eefii iy
‘& - 10 8
a2 30 g = o A Baritiahanfasiefu
0
0 :.‘.‘” . { (‘\ ,,:.\,_1% e i 0
12 3 45678 9 101112131415161718192021
dFuuirudyanald
nl <=l = ! d’l’ = le’ a 1 e
UM 3.27 anSeuifisuseninmntiu Ysunanuanenedu
‘ o & .
waziUesidudwaineliiindu (Nimbus) Twdieu 07/2012
60
50
E =
g 40 2
= ]
g g
= 30 2 e 30 S1u000
2 5
2 g ey
\.g 20 |E Lo o
< N o B Yo T
7 S

T 3 5 7 91113151719212325

fAususudyanald

a, = 1 g = % al 1 ]
UM 3.28 AsUSBUUTEMIN9ANLTY USUNaiHuIRaeRD Y

waziedidumuadineliiAndy (Nimbus) Tuiieu 08/2012
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100

90

12

90 i |
80 - ;10
i
£ 70 - ol = =
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% 60 £
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& 40 2 ; il 37781 4
b_: & 4 cg 3 |
E 30 /j,/d = Y YL TS LTI LT L )
20 r
s, / 2
f‘ﬂ o
10 - NN,,“W//
0 y 3 0
q 7 3 4
MAuTuiifuiuanald
4 = ] ﬂ? _y 6” l:] 1 /s
3UN 3.29 NIMLUTBULTABUTEUIRLTY USHadHueasna
4 :II =)
wazlasiunuanaliindy (Nimbus) Tuieau 09/2012
100 100
90 90
80 80
% 70 70 2
& £
g 60 60 g
z g =
= 50 50 = s (8 [0 E S0l
z %=
& 40 40 8 ~eeonify
E: 30 30 @ J’%,nui%w.aémm,a
20 - 20
10 10
0 0

U 3.30 nsUSsUBUTENINSALEY USunaneundenadu

waziledidudmuaiineliiAnny (Nimbus) luiou 01/2013
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100

1 2 3 45 6 7 8 9101112131415

AusunFuinanuld

90 0.4
_ 0.35
= =
2 70 03 3
5 60 z
3 0.25 “§
% 50 2 e 10Ty
2 0.2 & 5
: B E o 281
€ 30 01> & Vhsnnsisuatuded
20 0.1
10 0.05
0 £ ‘ 0
1 2 3 4 5 6 7 8 9 10 11 12
fduduifudyanaltd
= = 1 d’l’ = 5 :," P ] s
U7 3.31 newlUeudisusewine iy Ysnaniduatenaiu
¢ & U a . =
uazllosiumuaine iy (Nimbus) Tuiey 02/2013
100 - 6
90
=
% 80 3
E =
g 4%
S 50 et 3B e e fifuglism
s 5 &
% 40 , g e
30 = o Bannuisnalusedy
0 Lot Nesede el o-dihi o

U 3.32 ns S BUBUSEI1eANTY USunainduafena iy

waswefiduduaifineliianey (Nimbus) Tuwiau 03/2013
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vladiFusiom uas ard

100 60
50
2
40 ‘@
g
<2
g &
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10 Nt
VAW R VA« AP
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AFusuRFuFTanald

EJ =l = 1 odu =Y g A 1 o
gtlw 3.33 N NUFEUREUTEWINAINATY UTHNHuRaeneIu

wasilafidusmuafineliiAnady (Nimbus) Tuifaw 04/2013
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vlafviuauma ua
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90
=
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60 -2
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50 - 15 B s lnffudiom

‘ =2
Vil g . SRR t, (SR % 4 E\QWN{J‘J

& 10 2 " 5
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fduRAFuFyald
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Ui 3.34 nslfSeuifisuseniteenutu Usinaniwuedeso iy

Laswesdumusiinaliiiney (Nimbus) Tusfiey 05/2013
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Iﬂﬂawmﬁmﬁ%ﬁﬁaggawmLﬂaﬂﬁuﬁmmﬁdalﬁ;ﬁmu (Nimbus) #léan
TUsunsy MATLAB w1vntseanuuulaeldiladasin (Fuzzy Logic) Tnsagiinandilély
forsaunlaeldiusunsy MATLAB tievinniseenuuuiiedasin (Fuzzy Logic) den1svinanuy
994 FIS (Fuzzy Inference System) Fagdnauevmidifilu Automatic Incident Detection
(AID)

auuan WosdudwafinelfiAndy Nimbus = 22% uazA1A1nTy
humidity = 81% #9910 MATLAB Frndunsauaflaiduaundn (Membership functions)
Lgazﬂg"umﬁﬁi (Fuzzy Rule) ¥4 8 nq Taeld Min-Max operation uazagl#38 Centroid Tu
n15 Defuzzification AsagliAUSunanindy Rainfall = 5.18 mm Tngazdmuals fie d1en
Usnauninny Rainfall aglua4 0.1-10 mm aglvinadnsidly Light Rain (Hudnios) é’agm‘f’i

3.39 Feazilulumuinaaiiiduannsugaiesine

Rule Viewsr: Rainfall R L= B et

File Edit View Options

input! = 22

o

=

il

1

©

g

(=1

Input: [22:81] Plot points: 191 Move: left right 1 down : up

Opened system Rainfall & rules Heip ‘ Close

guﬁ 3.39 WA MATLAB FIS E‘?’M%’U%E}iﬂaﬁ@uﬂ’l‘iuﬂmL’JWLﬁ(ﬂLﬁuwﬂﬁa
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8/
=l o

Tunisniseanuuulagldfladasin (Fuzzy Logic) UuUnBUNITOBALUY

VIVLA 4 TUNDUY AT

3.7.1.1 Fuzzification

]
= 1

Mnanlesidudiwafineldiindy Nimbus = 22% ety
tunsyulIunsilen Fuaun@n (Membership function) 984A1 Nimbus input glafszAy
psuaLndn (Degree of membership) voudesidusiue Jaduiledion (Fuzzy set) us
panillu 4 W@neeiudazy 3.40 Ae

1) Nimbus small fignunzguinsitsdwmdugudimaeuanmy
(Trapezoid) wazilAagluyaa [0 0 8 10]

2) Nimbus medium ﬁé’ﬂwngﬂéwﬁ@u%wmLﬂugﬂﬁmﬁlﬂumq
wy (Trapezoid) wazdinagluag [5 7 20 30]

3) Nimbus large ﬁﬁﬂwmsgﬂiwaﬁ%%mmﬂugﬂﬁm?amma‘m&
(Trapezoid) wagilAegluaig [25 35 60 70]

4) Nimbus verylarge ﬁé’ﬂwngﬂ'ﬁwaﬁsﬁ%wmlﬂugﬂﬁwﬁﬂm
A1y (Trapezoid) wazdlAnegludas [60 75 100 100]

Tunismeseaunaduan@n (Degree of membership)

Yalosidudiuannaliiary (Nimbus) agla

H(x)
4
| Small Faedium Large‘ Very[arge

R

p
i
C o

4(x = Nimbus medium) = 0.8

EU“?]' 3.40 Arsesuanudugundn (Degree of membership)

vpaasi@udiuaiinalmaney (Nimbus) (%)
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LazeneAIANEY Humidity = 81% erlusunszuiuns
Heriduasndn (Membership function) ¥83an Humidity input aglaanszauauluaunn
(Degree of membership) gaeruty Faduiledian (Fuzzy set) udseanilu 2 wafeiy
Fagudi 3.14 fio

1) Hurnidity low fidnunizgusteilediondugamaounamy
(Trapezoid) kazilAeeluy [0 0 65 77]

2) Humidity high ﬁﬁﬂwmsguiwﬁﬁwm’fjugﬂﬁmﬁaumwzﬂ
(Trapezoid) uazilfnegluta [76 80 100 100]

TunsmAnsesuanuliuan®n (Degree of membership)

¥
YDIAMUTUIL LA
“y)
F
Lo High
* A N
s [ I I 3 H— I .
" Y
- - au g1 -

(v = Humidity high) =81

gﬂﬁ 3.41 Aszdumnuduaun@n (Degree of membership) ¥94A211AY Humidity (%)

3.7.1.2 Rule evaluation

Tudunouilazsodld Fuzzy Operation Tun1saniiunis A
N1IATINADUNY AT

Rule 1:

If % is Nimbus small == if 0

or y is Humidity low = and 0



then
He, (2=
Rule 2:
If x
ory
then
He (2)=0
Rule 3:
If x
or vy
then
He(2)=0
Bule 4:
If x
or y
then
Hc, (2)=0
Rule 5:
If x
or vy
then
He (2)=0
Rule &:
If x
ory
then
H (2) = 0.8
Rule 7:
If x

is

is

is

is rainl

Nimbus medium
Humidity low

is No rain

Nimbus large
Humidity low

is  No rain

Nimbus verylarge
Humidity low

is No rain

Nimbus small
Humidity high

is Light rain

Nimbus medium
Humidity high

is Light rain

Nimbus large

U

U

=

U

U

y

98

then min[0,0] = 0

if 0.8
and 0

then min[0.8,0] = 0

if O
and 0

then min[0,0] = 0

if 0
and 0

then min[0,0] = 0

if 0
and 1

then min[0,1] = 0

if 0.8
and 1

then min[0.8,1] = 0.8

if 0
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Humidity high =  and1

=
<
n

then z is Moderate rain = then min[0,1] = 0

He, (z2)=0
Rule8:

If x is Nimbus verylarge = if 0

U

or y is Humidity high and 1
then =z is Heavy rain = then min[0,1]1 =0

H, (2)=0

3.7.1.3 Aggregation
Junsgurumslumstenvinnunsiuiusgninudaziled vn

Trefiansanan Max Tuni1svin Aggregation aglain

Lichitra rrocharsterai MeasTair ot VAT EI FEat
¥ \ alll
- <

gﬂﬁ 3.42 NT¥UIUNNT Aggregation

@

AsziuANUuaN1Tn (Degree of membership) Uad
UL aduiladion (Fuzzy set) witeanilu 5 @nsheriu fe

1) No rain ﬁé’wmsgﬂ'ﬁ"mﬁﬁwmﬂugﬂﬁm?anmam
(Trapezoid) wagiiagludie [0 0 0.0495 0.0855]

2) Light rain ﬁé’ﬂwmxgﬂ‘éwﬂw‘ﬁ'Lsum‘f]ugﬂ?i'mé"wmwmé
(Trapezoid) wazdiA1agluyad [0.1001 5.04 5.94 10]

3) Moderate rain ﬁé’wngﬂ%wﬁﬁwmﬂugﬂﬁm?iaumwg
(Trapezoid) uaziiAreglutag [10.1 21.31 23.8 35]

4) Heavy rain ﬁﬁwmsgﬂ'ﬁwﬁw‘z‘iwmLﬂugﬂﬁLwﬁlaumwQ

(Trapezoid) wazdiAtagluge [35.1 59.81 65.3 90]




100

5) Veryheavy rain fidnwazjuiisilediwaduguamaounis

wy (Trapezoid) wazilAogludas [90.1 94.56 96.35 100]

u(z)
A
No rain Maoderate rain Veryheavy rain

5 Heawy rain
- Light rain

u(z=rain3)=18.3

sUR 3.43 frseiuanuluaundn (Degree of membership) Ya3UTNNEY

Rainfall (mm)

3.7.1.4 Defuzzification

1438 Centroid Tunns Defuzzification laan1s1iA1 Center of

s

Gravity (COG) el

b
J.h/uf;(x)x dx Z}u](x)'l
COG = == = 2=

[ad 30

=5.18

(3.3)

a¢lirUSunanieu fe 5.18 mm lagavegluinaeie

@nioy FemsanuinaeiuTinaruyensugaiiening)
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3.8 N1999NLUYU GUI (Graphic User Interface)

GUI (Graphical user Interface) 10uisnisldmnuazainunglinoufiamesli

- 1 ﬂl a A = 1 1 £ 73 s
Ansodoansiuiniosraufinnesingniunisnin wu Mundnadendmygd (Icon) ununis

& o ' = 4

FuAdnauanow vSansidenmamuenIsidenisuninsEuuLy

3.8.1 N15@314 GUI (Graphic User Interface)
Cloud & Nimbus Density Estimation 10 GUI (Graphic User Interface)

= Y o e w P & o s
fignadrsdumnannlusunsy MATLAB lefildanunsaldnuldieuasaznnuniudmugld

(Usen) lunisAumanvasifudanumuiuturesse (Cloud) lunsazginnasiieg vadlng

€ @ (3 ] o v oa . d'l’ a
wazwesifudanunuiuiureauaiineliiiadu (Nimbus) lulnfiuAveINUANNUNIUAS

=3 o 1 = .o’ % = o dv o
nasnaulufenisAtuIunA1Usre aUIuu N Y (Rainfall) fio71aanla TulvaiuNYes

[

=l ot A
NTUNNUAIUAT TneMlusunsuilagiisuuuudiegud 3.4

Cloud & Nimbs Dencity Estimation = e
AUt mags Percent of Ciud Uonsty
Prapeer 1O cener Syatem Based on 507
Drowser & Hus Fed Humidty entat A Tesh ug Densty Estimation
e DAL A DS 4E . Deszrition ot Sky
Lhidbt it e ol e ot NOAA Image Central of Thalard
Caserl i Perennt of Claud taeanicg |
- Clear 0 0 59 Ho loud {
Fow 55 16 4 25% Few clouds vistle ||
Scatiered 525 10 % 30% Partly doudy |
Bruken 500w % Mty chondy |
Sy b coered B |
Overcast SET10 160% ¥ Td it
dlouds |
|
Ratcen of limbus Densty {riesn o Aarial |
|
NOAA image Bangkok of Tnaitand |
| Crtenia of Ranfall Raintall |
e |
oy Rty O e - 0% e
Light Rair 0.3 e - 400 rm
Faoderate Ran 10T mm = 350 mm i
Heavy Kan 5510 B0 mm
Yary Hesvy Ran 0.1 mm or abave
Lo -

guﬁ 3.44 JUuuuvetlUsunsu Cloud & Nimbus Density Estimation



102

n5le1ulusunsu Cloud & Nimbus Density Estimation

=

a a ) & ~ o =
3811 15uarnnisiantilusunsuduuivaly e deaziisyuuy

U

TUsunsu faguil 3.45

B Closd & tombus Denity Eseration

sUfl 3.45 gUuuuldsunsundilalavinisladunn

3.8.1.2 9ntuinsladunaliiulusunsu Ineazidunimdne

Al NOAA fildanlusunsy Wxtolmg FaW1un1591 Geo-Referencing 1V lulan 1w

13 '
= =

SuwalawziuivesUsamalnelunsldamdunaiilalag nafidu Browser & Run 310ty

zivtiAnefiTe File Selector Tuniitalidanamdunn fagui 3.46

™
. Tile Selecion Apmeu et
ok [ e R I e B Y
’ b
N ’ . 3 -
Recur Places - X
e . ¥ ¥
e = s -
" e ?v
o 4 £
etk Ll = -
102085 jry QE70635 5y 8302218 py HTIO8E gpg
Lries
Compednr F.
« ¥
Heracic s A
L0515 jes Critena of Decnption of 2iey
ranfellivg tonditiens jpk
i A
e 1
] ik

‘E‘Uﬁ 37.46 sUluUves File Selector
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s o & ) v W 4 4

3.8.1.3 Wlarinrsidonninasa Iselusunsudnin tiven

TUsunsuvinIsAIwnAIAwaUesiduda UYL (Cloud) luudaggiininmieg
€ @ & 1 a v & . dy P

g04lvy nazivediudatunuinduvesuannaliindy (Nimbus) lulupiunves

J ° =l o =i|
ngammaues Wielusunsuuniaiaaeiiuuuy dguin 3.47

) Cious & N Dy Extmaanon

a

v b b i iy

SUfi 3.47 gUveslusunsudlovhnisdniesidudnnumuiuiuges Cloud uay Nimbus

3.8.1.4 99n3U7 4 awuladnlutesves Percent of Cloud
Density tlifinmeninausingesnun iefaglinmieninausingeenin Aswhmsiden
pinaidesmansueiidudmmmniiveesus (Cloud) lugfiianauduriou lnen1ing

a = a @ -
\HannilnAnved Select area AIFUN 3.48



104

= = o i < | i a
sU7l 3.08 sunuulunisidenliuanseinadidudaumuiuves Cloud luusazgiini

3.8.1.5 #danidengiaataiudinmiaglsingesnuiuandluos

Percent of Cloud Density iuiiignfiufiulutosves Percent of Nimbus Density #491nATN

asLLammwwaqLLﬁasqﬁmﬂﬁléfLﬁaﬂM LaLNSINLARILUBS T UATIAIANNAUILUUTDILLE

(Cloud) wazinasivasdasifudmnumuiudurssuesiig annsaguisuiioulaninasm

AU AagUR 3.49

1 Percent of Cloud Dansgy e e e

Project ' NOAA Satelites in APT Wode Receiver System Based on SDR

Technology and &pplcation for Cloud Denstty Estmation

Centrai -

| MOAA image Central of Thailand

pescrigtion of Sky Condiions

Description Percent of Cloud Meanieg
e : ;
1 | Clear 0 {0 5% No dloud
Feyy > 5 %0 % 5% Fer clouds visiple
Scattered >25 o < 50% Partly cloudy
Broken 250 to 5 7% Mostly clouddy
Sky is covered by
Overcast 87 to 100%
clouds

Broken

Ul 3.49 suuuuvesduuansraaiduddAumumivves (Cloud)
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Y a4 4 ° o ' = 2 a
2.8.1.6 PINTULNDNILVINITAUIUAIYTZUIUUDIUTUIUUIHUN DR
o Vo ¥ o P o \ . - =
an Buannistdaianutuluusseaniavasiunisinedn1sAUI AU sENaMATUTINNHY @9

o 1 -:ELJ o :L/ v a . . I < A = o
anunsathenauduresTutusnldainnaluiiva Find Humidity Wefazanunsaderludaiu

Toe http://www.awsobservation.tmd.go.th/web/weather/weather_calendar_inner.asp
Fagud 3.50

U

VR TR

i Y. ] B R

P w P ' ¥
UM 3.50 wanart S UledfianunsavnAIANNTY

dl v ¥ L2 lg ] o o 1 l‘-"l‘ h 2
3.8.1.7 Woldranuduresiufiagyinniseiuin taanudunlaun
Tdluaes Insert Humidity flagui 3.51 Fanguisildrrmuluiufingyhnisawnila

ndulwdde 81

Percent of {imbus Densiy
t

HOAA Image Bangkak of Thailand

X T
U7 3.51 uananslaaa iy
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- L & a P ° o
3.8.1.8 aldmanudwaislinaluiidu Fuzzy Wiieviin1sAuInm
AUsyuuroUSinuniduiiensazanlunalndifveiy warludiureduansnanazuans
[ = g 1 (7] s = ga) a = o w & =l o
A1US LU DU RIUS NN U LA ULN N VR IUSHIMUHUNIUUAIUUSEDELAY NEUNTE

o = ) |
grsldnnanseiuuandle faguin 3.52

- Percent of Nimbus Densty . - Crienia of Ranfal

Light Raun 518227

| NOAA image Bangkok of Thailand

Criteria of Rainfall Rainfall
Ne Rain 0 mm - 0.09 mm
Light Rain 0.1 mwn - 100 mm
IModerate Rain 10.1 rom - 35.0 rmim
Heavy Rain 351 mm - 90.0 mm
&1 Very Heavy Rain 90.1 mm or above
BT

U7 3.52 sUnUUTRNELLARINATaIALBTIdU A IMIULY

yanafinelsiindy (Nimbus) USunasminduiazinusiuniauiny

3.8.1.9 l@SadumsmunmatUasidudanuvuitdura s (Cloud)

! = ! I 3 [l -ﬂ 1 Y a A
luwsiazgiiniprien vealny uazAuUesidudarumuiuiuveassdineliiadu (Nimbus) T
auTivenTannaImIuAg uazasAuInAUsEIaYIMd ey (Rainfall) innly uay

wananaua Ui iununueinnnsugndeainet luaitufiveansumumiuns

3.9 1Asosiantylunsnaaeg

a@ea1nA Cross dipole

Bias Tee

USB Dongle igu ezcap USB 2.0 DVB-T/FM/DAB

TUsunsufAnaIuaIig (Software Satellite Tracking: Orbitron)

TUsunsusudyaynal (Software Reciever: SDRSharp)

TUsunsuUszanananIw (Software Decoder: Wxtolmeg)

Tdsunsunisatuied (MATLAB)


Lib
Textbox


107

3.10 NNSIALAUNANITNAGDY

° v v o i A = ' ° |
Vﬂﬂ'ﬁL‘iﬁi%ﬁUUIﬁW'i@lJELGUq']U‘V]ﬂBEJ'N Lﬂﬂmﬂqiiﬂﬂisﬂa\‘lﬂ'mLWHNNWUWTLLWUQT@Q

as £

i o o [ [ ot P v @ I i
Ground Station szuvsudafigyinsTudyauauvnefigalmduninaienriiioilng

<@

Y] wa | o § 1 Jd& 1 vy ] l - Ay v
Saludirunsiinuvesenduaiaieg mufidsdils anduamaisaiiioudlanazgn
[ 2 A o § o 2 1 ' =l oo 2/
ihluidusunelunisduiumesidudanumuduresselunmdgaiioniiulsun
Tagurluduinesifudarnunuinduretualuninnieg vesUssinalng uay
ngamnEmuAs Jrzhleiiduimnumuiiureaunfineliifadulunyunmaniuag uag
JayaanansujiuanimerniAvesnsugndouine, yszanamUTuIudINunLN e

Usmnannuvasnsugylesinenlunsasiu



uni 4
NAN15IY

nmsnadau Tneduannisasaaeuiinniiioy NOAA suindsuruUsEINA
e 9nTurhndnseuy BuaindinfaEiainiawuy Tumstile antenna ntusodiy
395U ya1al SDR (Software Define Radio) wuu USB Dongle §u ezcap USB 2.0 DVB-
T/FM/DAB laeiiwenduas Orbitron tieviin1sAnnunislasuednnaiiuy NOAA é‘fﬂguﬁl 4.1
Tagagnuinluuaaziun1iey wiaranaglaasiumtefundsiinaesseindlng Tuas
Useanm 3-4 ady/es tufviiuluwdasiusanunsesudygaainaaiiey NOAA Taiuas

Uszunl 10-12 ASS

o a

SUTl 4.1 salaasvauzSudyanuuaseaninas Orbitron

domfisnlaasdiudumisfissesnisdedygyravesanuiivuaiuisodila

saAuLI$ SDRSharp gy ssudyanudisgud 4.2

137.622.455

ﬁfpﬂfgﬁ |

I|!

g ¥ e 3 S00R 137 45O 1375000z

}?’ﬁf‘&’%ﬁ?‘*}’\!L'eﬁ\ﬁ'{!m{ ’
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4:!! o/ & b3 = o o 1 i
Fedyanadiliedifidasyanas 18-20 dBm uawe SNR @u13011Aa7N
o
aunTi 4.1

P
SNRdB = 10 ]‘Ogl{) [?;'%.E[_} = ‘F.’w‘grmf‘dB - anar'.ve.dB (q 1)

noise

dle P, = 20 dBm P,. =5dBm

noise
gzanansamAUsedila Ae 20 dBm - 5 dBm = 15 dB
nturenALas SORSharp azdsdyaandedludweninag Wxtolmg Wiovin
nsaeasaIndyradsniduninaieniudiey ﬁqgﬂﬁ 4.3 Tageunszuaunis Audio
piping Fanszurunaidiunisuiunisdsdygrandesainenduag SDRSharp lUda Wixtolmg

£ v & ' = o ' =l ] = € 1
agavheldidunmaneamifieuuagihnmaemaiisuiuluiwsiziseld

s R TR T GRS e T R e

ot

sUf 4.3 gUvme Sudtynnvesweniis WXtolmg

& o | = i 4 a ¢
ntutnmaiea T ieunlaluuszatanalulusensy MATLAB LiaILASIEY
LazUszinanaUsunaeInaU L ivesuaduanaue Sidud Ineaunindn wus

Wasiumwa (Cloud) Wunamuurioailanusgau 5 seau
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s

4.1 nan15NAARSURUIMAINSTUUTUFIMATHEIEATIBN NOAA

1

oflge
=3,

4.1.1 NAN1INARADITUAYINU AT

NNINAaDUF R IARINAITEN NOAA inUszuaanailun e

= 1 =l s A -
aneusulUsunsy Wxtolmg 18an1aLfies NOAA 15 yu 27 W uf 28 Asnew 2556 Tu
nan 14:30 u. lulvue Normal 9suvafu Ch A uaw Ch B eguit 4.4 Tulwua Contrast

enhance (NOAA ch B only) Hulnunild Sensor ¢ (Thermal infrared) Fudulnuad

[

I =) = = 4
uansrngaumall Migufl 4.5 uaglulun MCIR map color IR WJulvnnwafinanstiiiuis

U

3
= 1 s o

¥ 4 a o
LAZWUUT NUAU amwmwumgﬂw 4.6

3U7 4.5 NOAA 15 331 27 W Tulvaa Contrast enhance (NOAA ch B only)
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5Uil 4.6 NOAA 15 3y 27 W Tulmun MCIR map color IR

i)
o

4.1.2 HANSNAARITUAYYIAL ATIN 2

=b.

MnnsneassdudyanaaInaiisn NOAA inUszaranalunmdig
pradiesslusunsn Wxtolmg veenaiilan NOAA 15 yu 67 E $uil 16 fugnsu 2556 Tu
a1 05.03 u. Tulvun Normal azutadiu Ch A uag Ch B feguit 4.7 Tulwum Contrast

enhance (NOAA ch B only) iulnuadild Sensor 4  (Thermal infrared) Fudulwuad

s

wanaArgaumad Aagu 4.8 uagluluua MCIR map color IR Julvunnndnuansliiue

Y

1 o

wagiu AuRy agredmausagui 4.9

sUfl 4.7 NOAA 15 yu 67 E Tulvum Normal



9
U

U

i

4.9 NOAA 15 g 67 E Tuluua MCIR map color IR

112
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p74
s

ol ot CJ
4.1.3 HaN1INARBITUALYTYI AN 3

1NNSNAABISUA Y YIUIINATUTBL NOAA wszaranadu
! = 1 =i o/ a‘ o
AmaneaisuELlUsNsY WXtolmg 989a1t783 NOAA 19 yu 53 E 9un 18 nuansu
' o =
2556 Tutian 14.04 u. lulvua Normal azudau Ch A uaz Ch B Asud 4.10 lulvun

Contrast enhance (NOAA ch B only) tulnuadild Sensor 4 (Thermal infrared) Fadu

s

=) ' a < ad
Tnunfiuansdonmgll fagun 4.1 uaglulyn MCIR map color IR Dulvnuanwdauandli

U

1 s ot

= & ¥ & a <
PAULHE LAZWUUT WUAU BHWQWWL‘{IUQQEUV\ 4.12

e

it

19 31 53 E lulvua Normal

SUT 4.11 NOAA 19 yu 53 E Tuluun Contrast enhance (NOAA ch B only)
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SUl 4.12 NOAA 19 3 53 E Tulvn MCIR map color IR

2
ot

4.1.4 NANTTNARDITUR YN ATIN 4

=D

1NNsNARBISUFYLININANLTREL NOAA uUszananalduninane
aaiieurulUsLNT Witolmg vamafiea NOAA 18 y 69 W Fufl 26 fugnou 2556 lu
nan 15.45 . lulvua Normal azudafiu Ch A uag Ch B fagufl 4.13 Tulvun Contrast
enhance (NOAA ch B only) Duluuadild Sensor 4 (Thermal infrared) Fadulmuafiuans

U = e/ d ! 2/
Arenunail feguii 4.14 wazlulvum MCR map color IR Wulnuanmdnuandviiuie uay

Wi Nufu sgredmaudagud 4.15

©

=i




'gﬂﬁ 4.14 NOAA 18 3y 69 W Tuluaia Contrast enhance (NOAA ch B only)

gﬂﬁl 4.15 NOAA 18 yu 69 W Tuluua MCIR map color IR
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9
at

at at l:i
4.1.5 HANTNAABITUAY I ATIN 5

NN1TYAaRTUFYUININANITEN NOAA wUssananalunnaly
auieuElUsWNTY WXtolmg Y84a1aLiiea NOAA 15 s 85 W Sufl 19 fueneu 2556 Tu
a1 15.45 u. Tuluua Normal azuualu Ch A uag Ch B ﬁagﬂﬁ a.16 Tulvue Contrast
enhance (NOAA ch B only) Hulnuaiildl Sensor 4 (Thermal infrared) Fe18ulvuafuans

a o P ad v
Toungil Aesun 4.17 uaglulvun MCIR map color IR Wulvuan waniuansliiiume uay

U Y
2

O

L]
W

Wl fudu adretaaunsgui 4.18

3

=1

gﬂﬁl 4.17 NOAA 15 yu 85 W Tulnum Contrast enhance (NOAA ch B only)


Lib
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U7 4.18 NOAA 15 3331 85 W Tulnua MCIR map color

4.2 wan1snaanin1suszunanalulusunsy MATLAB WaAs1evikazyseaia

HAK®IAIUNRUILLUYBN (Cloud)

TaglunismanUasidudm UL LU LIS lagldangaumpiinauaing

4 al P o1 a | & '
(Brightness temperature) MlAunUszanana Faagldrigmmnginiuaing fsus 10 oA

= cg 1 v € a :{!
waldeaiull wazarusanudlanunue Aamisean 4.1

A15199 4.1 inuaidruruiweluiaedn

UL wWasiGudwa (Cloud) AUNLNY
viosiwaula (Clear) 0§19 5% el
> 5849 < 25% wosiilwedntoy

NoarlUse (Few)

Higu19d@u (Scattered)

525 f1 < 50%

1% =
NoIlaInIEIeUIUNaN

Ti9131n (Broken)

>50 D4 < 87%

viosihfweunpgududlvg

fwenfuviaarii (Overcast)

>87 D4 100%

ViosihilaunAguuIn
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4.2.1 wan1suszananalulusunsy MATLAB asefi 1

dielgsunimanlusunsy Wtoime Tnaidunwiidaanigysemelng
pfitagdamans nimeaien1aifioy NOAA 18 yu 89 E Yufi 27 AavnAx 2556 13a7 08:33
UTC Tuluua Contrast enhance (NOAA ch B only) 1uluuafild Sensor 4 (Thermal
infrared) Faduluuniiuansrigumgsl fagui 4.19 wagyihnmsuszananalulUsunsuMATLAB
wA a5 udAIunuILiuYewe (Cloud) Tuntasieq fe3uil 4.20-4.25 uaz

o &
NIANNUMIUAT A95UN 4.26

;

LS

U7 4.19 NOAA 18 yul 89 E Tnedintannzuszimalne (1/P)

Tunrawmiles dandesidudmnunuiwtiuvaaye (Cloud) 429% Fednagluinaeiiliue
Y

UN9d@7U (Scattered) Ap viaeiilwausgateU unans

MOAS fmage North of Thaland

UM 4.20 mAwile SMauvuiduveue 42 %



119

lunasgiusanioanile SAnvefidudaunuiutuvesiua (Cloud) 71% Fednat)

Tuinausilazann (Broken) fie iasfhdwanagududiulug

NOAA Image East-Noth of Thaitand

é Qs = <4 =0 1
E‘UVI 4.21 NNARZIUDDNLRLILAUD LATAMURUIUUYDNLZ 71 %

Tuntanane Tanasidudamnuruiuuuaaue (Cloud) 63% Feimaghunuaniiu

110 (Broken) fie viosvhfwenmguiduaulvg

MOAA Image Central of Thailand

P

JUA 4.22 21Anane TRAuviuwiuYade 63 %

lunangfunn fandesidudanuvuiuduvouus (Cloud) 45% Feinagluinmueid

LaIUN9EIY (Scattered) An Mpavilwialsza1eUrunans
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< 9 a '
JUN 4.23 n1ARzIuUAN JAIAINRUILUUYDILN 45 %

Tumasgiueen danvesidudamnumuiuiuvonus (Cloud) 92% Fsinaglunaiil

wallAuviaadin (Overcast) A9 viesfllsiunAguann

MOAA Image East of Thailand

§

| # A: i
oo | “

JUN 4.24 mangiueen dArAnunuiuiuvause 92 %

Tunald fadasidudanunuinuuvaus (Cloud) 62% Fednadlunaailweuin
YU

(Broken) Ap Vipaihflwaunaguidudlvg
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MOAR Image South of Thailand

4 ¥ a1 1
E“LIVI 4.25 nald APNUNUILULTDILL 62 %

I

Tungannumuas JAwesidudanumuiuiuvosua (Cloud) 43% Feinagluinai

TLa1U1987U (Scattered) Aia osrhiwaszaeU unana

HOAA Bangkok of Thailand
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4.2.2 wan1suszutanalulusunsy MATLAB ﬂ‘?ﬁﬁ 2

dlalasunimainTusunsy Wxtolme Taaifunmiidaanisussmealne
auiifngdeans nma1aa1aifion NOAA 18 yu 51 W Jufl 25 dswian 2556 1aan 08:55
UTC TuTwan Contrast enhance (NOAA ch B only) 18 ulnuaiild Sensor 4 (Thermal
infrared) Fuduluuafinansdigumvnd fegudl 4.27 uazvinisdszulanalulusunsy
MATLAB miAesifudannumuiuyvesus (Cloud) luniasiieg faguil 4.28-4.33 uax

s A
NIANWUATUAT ﬁNE‘U‘Vl 4.34

NOAA Image

SUT 4.27 NOAA 18 a1 51 W Tnefnamizuseimelg (/P)

TuniangTueen dandesiduimmumuiuiuvesuaszana (Cloud) 99.5% Teiney

Tunousifianiuviosih (Overcast) fie vioshilwaunaguunn

MNOAA Image Morth of Thailand

0%
-

U 4.28 mAwile IA1AMMLILLLYBLNS 100 %
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Tunpsgtusendounie TAndesidudaunuiuiureus (Cloud) 61% Fadnag

Twinasifiwmann (Broken) fie iosindwaunrquiludulve

NOAA Image East-North of Thailand
M <

A s =l = = 1
EUVE 4.29 MANEIUDBNLREILIUD UATAUNUILUUTDUUN 61 %

TuniAnans dandesidusianumuiuduraus (Cloud) 54% Badnagluinuiiue

110 (Broken) fie Viosifiwaunaguiludulng

NOAA Image Central of Thailand

l:l 1 1
'EU'VI 4.30 NANATY AA1ANAUILULYDILL 54 %

TuniangTunn dandefidudanumuuiuyesus (Cloud) 46% Bednaglunaaiil

W21UN9aU (Scattered) fia vipsindiuaUseaneUiunand
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e,
5
-
o o a 1
E‘U‘V] 4.31 N1ANEIUAN UAIANUAUIUUYD9LNY 46 %

Tunanzuoen deUesidudrmuvuiutuveug (Cloud) 40% Fadnagluinnidl

WUN9EU (Scattered) Aa MpaviweUsEa1eUIunand

NOAA Image East of Thaland

o

JUT 4.32 aangiusen JA1AEILLLYBALS 40 %
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Tunald Sanvesidudaumuniuvasus (Cloud) 62% Fedmogluinausidiumann

(Broken) fia viasfindwaunaguidudiulng

NOAS Image South of Thailand
n T g e e

sUN 4.33 A1AlA JAANUNUILLLYDNNY 62 %

U

Tungammanuns Saesiduinnumuiiiureas (Cloud) 4% Fadnagluinun

yaefuaula (Clear) fin Mo luilua

NO&A Bangkok of Thailand

SUN 4.34 nsanwumuas darrnuvuiniuresiael 4 %
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4.2.3 nansuszananalulusunsy MATLAB A3ef 3

diolgsunmainlusunsy Wxtolmg Tasdunmiidaanizuszmealng
muRfngfiaans awaroanaiion NOAA 15 yu 63 W fufl 15 fugneu 2556 1an 22:27
UTC Tulnam Contrast enhance (NOAA ch B only) L9 uluuafild Sensor 4 (Thermal
infrared) Fudulnunfiuansdrguugi dagudl 4.35 uazyinisuszuranalulusunsy
MATLAB wiAesidudarumuiudureae (Cloud) luniasineq fsguf 4.36-4.41 uaz

NFAINNUMILAT AagUR 4.42

MOAS Image

5UT 4.35 NOAA 15 a1 63 W Tnedinianzussinelne (/P)

Tunawide dandesidudmnumunuduronus (Cloud) 84% Tednagluinasidius

11N (Broken) Aw Yissihfwauneguudulng

MOAA Image North of Thaland

SUN 4.36 mAwmile dAanuvuiuiuvauu 84 %
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& & '

lunpngiusanidaunile daasidudnnuruisduvaasailszunn (Cloud) 97%

Fedmaglunawdwaiinviaai (Overcast) Ao Viesrhilwaunaguun

MOAA Image East-Morth of Thailand
- B

N,

e
A L = =y = 0 1
Eﬂ‘Vl 4.37 A1ARNZIUDDNLREILIUD UAIAINUWUILUUYDILNY 97 %

Tunenans fAndadiduianunuinuurosuauszana (Cloud) 97% Fednaglu

wneueifiieiansiasih (Overcast) fie viasidanAgauin

MNOAA Image Central of Thaland

gﬂﬁ 4.38 MANANT UAIANUNULULTDIND 97 %
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Tumapziunn Tanesidudanumuiuiuaaue (Cloud) 85% Fadnaglunaaiil
\wain (Broken) As osihdwaunaaududulve

NOAS Image -West of Thaland

-

g‘d“ﬁ 4.39 ANARZIUAN TANAIURUILULYDLLY 85 %

Tumasgiusen SAlesiduinnunuuiuvenus (Cloud) 50% Fednagluinmusiil

L2IU19@7U (Scattered) An aavhiliwausyateUunais

NOAA Image East of Thatland

JUN 4.40 Mmangiusen daanuvuinuurasus 50 %
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Tunald aesidudanunuiwiuvesus (Cloud) 70% Fsdneogluinmueidiuan

(Broken) Ao vissihfiwaunaaududiulvg

NOA& Image South of Thailand

& & 1 1
JUN 4.41 nale dAnauvuiidueasus 70 %

Tunsammamuas Sanesiduinnuvuiuiuvesus (Cloud) 27% Jsinagluinai

Twaun9du (Scattered) Aa NaernTiwaUsya1eUIUnae

NOAA Bangkok of Thailand
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4.2.4 wan1sUszananalulusunsy MATLAB assfl 4

deldsunimanTusunsy Wxtolmg Taafuniniidmanizuszmalng
aufidagimans aindioataiion NOAA 15 yu 49 E Sufl 2 AavinAu 2556 1aan 09:34
UTC Tulnium Contrast enhance (NOAA ch B only) ulnuaAld Sensor 4 (Thermal

. <t < ' a W & [
infrared) FailulvunfiuansAigungll Aagun 4.43 wasvinisuszadanalulusunsy

MATLAB mAnUefidudaiumuuiureius (Cloud) Tuniadiee fagudl 4.44-4.49 uag
NOAA Image

o =
NIUNANAIUAT AIFUN 4.50

gﬂﬁ 4.43 NOAA 15 33 49 E lngdnanizuseinelng (I/P)

Tumawile SAwdesidusaunuiwivvaaus (Cloud) 57% Tsdneglunniiu

11N (Broken) fie Mioshilwaunaquidudilve

MOAA Irmage Morth of Thailand

5
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Tunengiuenidsamile dawdesiduimumruintuvauuy (Cloud) 32% Fdney

Tunaussliuauedlu (Scattered) Ao MaaviilwaUsyareuiunans

NOAA lrrage East-North of Thailand
—

JUT 4.45 manziusenideanie dianuvuiuiuvedue 32 %
Tumanans fiedidudmnumuiiiursue (Cloud) 30% Fadneglunneiiis
UdaU (Scattered) Ag vioahidlluelsyangurunans

MOAA Image Central of Thailand

= = I
EU‘V] 4.46 NNANATY UATAITUAUILULYDLNY 30 %

TunargTuan fandesifudanumunuuussus (Cloud) 57% Fednegluinmeid

lain (Broken) Aia fioarhiwanaguiudulng
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MOAS Image -West of Thailand

A L = 1
EU‘W 4.47 AMARZIUAN UATAMURUILUUYDINN 57 %

TunArziusen HAnUesidudniuvuiuiuveaus (Cloud) 70% Tsdnagluinaueid

lwain (Broken) fie vissihilwaunagundudulng

NOAA Imane East of Thailand

JUN 4.48 manziusen dA1ANvUILULTRLLE 70 %

Tunald Sanesidudrnuvuiuiussamaszanm (Cloud) 89% Tednagluinmmn

fiwaAuvioad (Overcast) fip ViosdllwaunAgusnn
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MNOAA Image South of Thailand

P —
i?::; i et ﬁ» e

A L] 1
JUT 4.49 mald deranuvuiuiuvasuw 89 %

Tungamnumuas dawesidudanumuiiiuvesus (Cloud) 6% Fsdnaglunme

nalUTs (Few) Aa Mosvhillwaiantae

NOAA Bangkok of Thailand

JUT 4.50 NTUNNUMIUAT TANAINVIUILUINYDILE 6 %

4.2.5 wan15Uszananalulusunsy MATLAB asii 5

dolasunimainlusunsy Wxtolme Tnalunmiisaanizsdsynalneg

a o

pufidagiimans nndien1aiion NOAA 19 yu 78 E Sufl 13 fugnou 2556 11an 18:54

UTC Tuluum Contrast enhance (NOAA ch B only) Wulnuafild Sensor 4 (Thermal
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. = < J a v = o

infrared) Fudulnuafiuansdrgungd degufl 451 wazvinisuszananalulusunsy
' ¢ ¢ I i @ =

MATLAB wianesidunnuvuiuturesue (Cloud) Tunimrieq dagui 4.52-4.57 uas

NIUNNUMUAT ASFUN 4.58

sU 4.51 NOAA 19 a1 78 E Tnadfmiawizuszimeilve (/P)

Tumeawmile JAnvssidudanuvuiniuvsaus (Cloud) 56% Fadnagluinumiiue

11N (Broken) Aa osinflmanaguiludulve

MOAA Image North of Thailand

sUN 4.52 APLATD TATANUNUILLUYBNS 56 %

U

Tumanziusenidsaunile dandeiidudaumnuiuvess (Cloud) 58% T3inog)

Tuinawifiwann (Broken) fio siosifwaunaguidudiulve
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NOAS nage East-Morth of Thailand

it

A s = ]
U 4.53 mangTusenideanie dA1Anuvuiiuuasts 58 %

Tumanans denvesidudamnumunuduvesiue (Cloud) 58% Fvinagluinamiii

1A (Broken) Ae visadhilwaunagududilng

NOAA Image Central of Thaland

JUN 4.54 aanans SANAUMILLLYENNL 58 %

Tunmanziuan fandosiduinnumnuiuvosus (Cloud) 67% Feapgluinaeid

lwein (Broken) Ao Ve dwaunaguiludinlng
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MNOAA Image ~West of Thailand

- Y ' '
151.]“»’1 4.55 NARLIUAN AAAUVUILLLYDINE 67 %

Tunanzueen Srnvesiiduinuvuiuiuvenus (Cloud) 63% Fednaglunasid

\wgin (Broken) fie vipsihdwaunaguiluaiulveg

MOAA Image East of Thailand

m&;’m :

JUN 4.56 Asgiuoen deAamuiiduradsl 63 %

Tunald Zanesidudnnumuuiuvessaszunm (Cloud) 92% Fednaglunaai

Hsnanrioeiin (Overcast) fe vioshdwunagusn
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MNOAA Irmage South of Thailand

Vi

o v o '
JUM 4.57 anald daranuvuiiduvedius 92 %

Tunsannumuas SAwesiduimiunuiwiurasus (Cloud) 52% Fadnagluinmue

flleinn (Broken) fia vioaihilwsnaguidudilg

NOAA Bangkaok of Thailand

JUR 4.58 njammnamiuAs IA1AnumnwLiuyewe 52 %
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4.3 {an1sNAaRUSyUIB USRI US U UNp LR ARa Y uINNSTY
gallandnen waznisuszunanadin Wedasdn (Fuzzy logic) Tulusunsu

MATLAB

SeldmunmAnlefidudanumuiuiuvesuaiineliiady (Nimbus) Tu
nyanIMIURs wiadnhdeyadindnuazdeyaniudeainnsugnienines lusnis
Uszananaann fadasdn (Fuzzy logic) Tulusunsu MATLAB iewuSuianinely wagddily
inausiUSnanhHudly swdsuidisutuinasiuiinudiuainnsugndoine dguil 4.59

%aaazﬁﬁagamﬁﬂmimﬂauﬁwm 12 iU ARSI 4.3 — 4.14

Percent density of

nimbus in Bangkok -
= Compare between

F Logi .
HEE age Rainfall .o

s

Criteria rainfall by

# inMATLAB |

Bangkok (TMD)

5U 4.59 nszuiumsUssanananile@asin (Fuzzy logic) lulusunsu MATLAB

o @

Tnatnasivsunanhduresnsuanieninerzuiseanty 5 sedu dail

=

AN 4.2 mm%ﬂ%mmdummﬂiuqmuau%mm

q

Laidlly (No Rain) 0-0.09
eludniies (Light Rain) 0.1-10.0
eludunans (Moderate Rain) 10.1 - 35.0
Wunin (Heavy Rain) 35.1-90.0

tuniinun (Very Heavy Rain) 90.1 uly
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4.3.1 fpd19n1sNAaRUTeUMBUSEnINBnUsiUS U H U AER AU

nsugnilauinen wazn1sUsEalanaan Hedasdn (Fuzzy logic) Tulusinsu MATLAB

4.3.1.1 Mathen1snaaaslSsuiisuseninanamusunauiuniesa

Tunnsuggiesine1nisn 1
Fuzzification

nAnlefidudwaiidolfiAndy Nimbus = 10% wloyily
HUNIEUIUNIHSATUANNTN (Membership function) ¥84A1 Nimbus input ?a’faag"luﬁsﬁmm
984 Nimbus Medium wagzaglaa1seauaauluaun@n (Degree of membership) 183
WesdusiwmiineliAay (Nimbus) fawviiu 1 AU 4.60

(%)

Small Medium Large Vervlarge

primn—— ——
i
i
1

.

U7 4.60 Arseuauuaun@n (Degree of membership)

yaulosidumuafinaliine (Nimbus) (%)

WALAIEAIAINTY Humidity = 85% leatlur1unsguiunis
#Herduau¥n (Membership function) ¥84A1 Humidity input Fsaglutem Humidity High
wazaglarszaunuluaudn (Degree of membership) vesna Lty Jawiiiy 1 degu

i a61
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gﬂﬁ 4.61 Arszauauduani@n (Degree of membership) 99377 Humidity (%)

N19A91EDUNYMAATU

Rule 1:
If x
or vy
then
4 (2)=0
Bule 2:
F %
or vy
then
He(2)=0
Bule 3:
If x
ory
then
MJQ):O
Rule 4:
If x
or vy
then

Rule evaluation

Tudunouilaz@esld Fuzzy Operation Tun1satiunis Ao

is

is

is

Nimbus small =
Humidity low =

is rainl =

Nimbus medium
Humidity low =

is  No rain

Nimbus large =
Humidity low =

is No rain

Nimbus verylarge
Humidity low =

is No rain

if 0
and 0

then min[0,0] = 0

= if 1
and 0

= then min[1,0] = 0

if O
and 0

= then min[0,0] = 0

and 0

= then min[0,0] = 0



He (2)=0
Rule 5:

He (2)=0
Rule 6:

He (2)=1
Rule 7:

He, (z2)=0
Rule8:

/u('l (Z) =0

is

is

is

Nimbus small =
Humidity high =

is Lightrain =

Nimbus medium
Humidity high =

is Lightrain =

Nimbus large =
Humidity high =

is Moderate rain

Nimbus verylarge
Humidity high =

is Heavy rain =

Aggregation

if0
and 1

then min[0,1] = 0

= !
and 1

then min[1,1] = 1

if 0

and 1

= then min[0,1] = 0

= if 0
and 1

then min[0,1] = 0

141

Wunszuaumslunisiorinnunsiuiissuinsunasiadian

Tmgfiansanan Max Tunisvin Ageregation aglein
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g‘dﬁ 4.62 N¥UIUNNT Aggregation

Defuzzification

1935 Centroid Tun13 Defuzzification Inen15¥1AT Center of

s

Gravity (COG) el

b
r)#A(x)x dx Z#A(x)x

J-:‘u-"(x) dx Zb:/—‘,q (x) :

x=a

COG = 5.2 (4.2)

agldAUsInaninu fe 5.2 mm lnsazeglunmeiluidnios

ar P = = L. £ & g = = o |
MUl 4.63 Geedlunasiferiuiunasiviinaiuwensugnilosive) dsguil 4.64

Pergent of Nenbus Densty Crietia of Rainfal
HOAA image Bangkok of Thailand Light Fain 5.20008
Criteda of Rainfalt Hairnfall
Ho Rain O mm - 009 mm

Light Rain 0F o - 100 mm

Moderate Rain $0.4 e - 350 mm

Heavy Rain 351 mm - 300 rm

Very Heavy Rain 201 mm or sbove

Fulzy

UM 4.63 AulaninareInlosiduinnuuiiussuainalinmey (Nimbus) Usunu

PuLazinunUSUIuTNEY U 25 Famau 2556
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.
3 e {3 XY

30D I :;\ Inbaba

JU7 4.64 doyanianuAuannsuggleainet luiun 25 &awvnau 2556

U q

= = 1 = ln} A 1 o/
MNMINeaLUTsUBUTEU I LAMTUT U HLRAs Ao U
i a = a ;
NNNTUERHLBLINGT LarN1TUTENIANAIN He@aadn (Fuzzy logic) Tulusunsy MATLAB

wul1 egluinaeiifeniiu e dudniias (Light rain) JallAnagsgning 0.1 mm - 10.0 mm

4.3.1.2 §i19819n15naanUTeuisussuInsnugiUsutnuditluaese

TUAINNTUYATHUINGIATIN 2
Fuzzification

nAnesidudmannolimiindu Nimbus = 34% Liainly
rhunszuIunsilAtuanSn (Membership function) 48461 Nimbus input 9agluila@ian
999 Nimbus Large wagazldarszauanuduanidn (Degree of membership) 1841UD3

GuaafinaiAany (Nimbus) Ay 0.9 dagui 4.65

u(x)
&
Small  Medium Large Verylarge

nuu%ﬁmmmuuuuuﬂ

PR
B T R R N

F—

5UT 4.65 FszdumuBuaindn (Degree of membership)

oulosidumuannaliinely (Nimbus) (%)
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WaTAEANANLTY Humidity = 81% LiaunlurIunssuIung

Handuauntn (Membership function) ¥84A1 Humidity input %GEJE‘J:!LMLWI Humidity High

uazazldarszaunnuduauidn (Degree of membership) T89AMUTY TAWVIINY 1 A95U

7 4.66

“y)

Low

gﬂﬁ' 4.66 AszAuAUUUaLNTN (Degree of membership) Y03A14WW Humidity (%)

N13ATI3ADUNYMLAATY

Rule 1:

He, (z2)=0
Rule 2:

He (2)=0

8

ory

then

or y

Rule evaluation

Tudunouilazdasld Fuzzy Operation lunisautiunis fa

S

is

is

Nimbus small =
Humidity low =

is rainl =%

Nimbus medium

Humidity low =

is No rain

Nimbus large =

Humidity low =

if 0

and 0

then min[0,0] = 0

=

and 0

=>

if 0.9

and 0

if 0

then min[0,0] = 0



He (2)=0
Rule 4.

H-(2) =0
Rule 5:

He (2)=0
Rule 6:

,uq(z) =1k
Rule8:

M (2)=0

then

is

is  No rain

Nimbus verylarge
Humidity low =

is No rain

Nimbus small =
Humidity high =

is Lightrain =

Nimbus medium
Humidity high =

is Lightrain =

Nimbus large =
Humidity high =

is Moderate rain

Nimbus verylarge
Humidity high =

is Heavy rain =

=

=

and 0

=

if 0

and 1

then min[0,0] = 0

if 0

then min[0,0] = 0

then min[0,1] = 0

—

and 1

if 0

then min[0,1] = 0

if 0.9

and 1

—

=%,

and 1

then min[0.9,1] = 0.9

if 0

then min[0,1] = 0

145
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Aggregation
=4 ' o 1 1 ¢=n|
L‘U“Liﬂ'i%UTlUﬂ’l‘ﬂUﬂ']'ﬁLE]W‘V]V‘!W&.I’T?’JSJ?‘IU?«BW]’NLLGI@S‘W”U‘(‘J Silg

TagRa1sanAn Max lun15vin Aggregation agle

—— oo one e s

gﬂ‘ﬁ 4.67 N5LUIUNNT Aggregation

Defuzzification

1435 Centroid Tuns Defuzzification laan1s5%1A1 Center of

~ Gravity (COG) Fail

COG =4 = == =22.54 (4.3)

v
| a o L3

agldAruSuraninely Ao 2254 mm lneavegluinueinu

[

=] 2 s = . ¢ L. € 2 %} = = =l
\antey AegUN 4.68 Wedluinasifgiiuiuinunyiinaniidureinsugnieuing aagun

ercent OF Himbys Densty Creeris of Hantal
NOAA Image Bangkok of Thailand NMaderate Rain 22 SART!
Crtens of Ranfal Ramdalt
No Rain 6 mm - 0.09 mm

Lieht Rain .4 rurr - 10.0 ram

toderate Rain 103 men - 350 mm

Heavy Fain 351 rmm - %00 mm

Vesty Heavy Rain P0.1 men of gbove

U7 4.68 dunanwavesdnlesidudanuvuiuiuvesuaineliiindy (Nimbus) Usua

Y uazinamUSuInely Yun 31 89au 2556
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sU7l 4.69

1l

i

P

e300

& A a = o A a
syammuRuInnsugndeniven lutuf 31 Gwnau 2556
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AMNASNAARILUTaUBUSENI N USu e LA sfa Ty

Mnnsuantondng) waznisUszuianadin Nedasdn (Fuzzy logic) Tulusunsu MATLAB

wud1 agluinaeideniu fAe duuunan (Modulate rain)

= =

gnileu?

azLAou

4.3.2 wan1snassUssuisusenitanuavsunaliduiRisfaduaInn sy

Mg waznnsUsTulanaan Aedasdn (Fuzzy logic) Tulusunsy MATLAB Tuusd

A1599 4.3 NanIvaaawUisuisusEnianamUTnanHuiedeiuaNnsuenlening

waraINNTUSTINanalu MATLAB luRau 07/2012

Juit | weddud | audu | nasiviinar | inasiuiunu Vnanluy | anue
waely 910 | 910 | duededety | duedeseiu | wdudetu an
MATLAB TMD 910 TMD 971 Fuzzy Fuzzy (mm)

1 44 79 dudndes | Wuuiunang 225 0
q 24 85 Huinios Huldntios 5.14 1
5 11 5 Taigiely Talgiely 0 1
7 0 12 laiielu Talgielu 0 1
8 13 73 Taidiu Taifinly 0 1
12 45 87 udnies Bludunans 22.5 0
13 0 87 HuUunans rudntiey 5.2 0
15 37 76 Taifisly laidiel 0 1
16 0 il Taiily Taigielu 0 1
17 15 82 dutiunans | ehudnties 5.2 0
19 22 81 tludnio HuLantioy 5.18 1
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20 0 79 Tadflelu tludnion 5.18 0
21 0 72 Taiginlu Talgiely 0 1
23 0 69 Tailely Taifinlu 0 1
24 0 70 Taiglelu laitinlu 0 1
25 K] 84 duunans | Hudndes 5.2 0
27 0 83 Huldniay Hudnion 5.2 L
28 37 87 AuUIUNA19 HuUIUNA19 225 1
29 4 84 Bludrunany Hudndes 5.2 0
30 0 80 Hudntios ruldntoe 5.2 1
31 0 70 tuldntiae laifirlu 0 0

*aoue 1 = aglunaueiifeadunueiuiinaniduannsugniiouiven

0 = ldldeglunnaigaiuinasiviinudeuainnsugrienine,

A15199 4.4 wan1snaapdUIeuLisusznIanarUSinaniiueideiuainnsugaleine)

wazaInnIsUsEananaly MATLAB Tuwiau 08/2012

Suft | woddud | mnudu | tnasivsina | wesiiine | Vinendelu | aonue
way 910 | 910 | duedesetu | dwededetu | wisdeiu 910
MATLAB TMD 210 TMD N Fuzzy Fuzzy (mm)

1 0 69 laiginlu Taisinu 0 1
2 0 74 Taidiely Taidinu 0 1
3 20 77 Talginly Hutaniios 5.12 0
4 1 75 Taifiny Talgialy 0 1
5 13 73 ruldntie Taifily 0 0
8 27 76 tuldnios laidielu 0 0
9 12 83 Hudntios HuLdntia 5.2 1
10 0 74 rhudnidon Taidinu 0 0
11 59 72 Taifirl Taidieluy 0 1
12 3 82 Blusiin Huldntios 5.2 0
13 77 86 Rutin Plumiln 62.6 1
14 29 88 NuUunane | Audiunan 20.8 1
15 0 85 dutunans | dudndes 5.2 0
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16 39 84 BuUIuna1e | Hudiunany 22.5 1
17 0.4 74 Taigislu Tolglely 0 1
18 12 85 uantion Hudnta 5.2 1
19 3.9 85 Hudntios HuLdntas 5.2 1
22 35 72 Talgielu Taigelu 0 1
23 18 Tt rudntias tudntios 5.12 1
25 2 77 ruldniay Hudnios 5.12 1
26 q 86 tulantiae Huldntioe 5.2 1
27 0 86 duthunans | sudntes 5.2 0
29 0 76 Taiglelu Tafinu 0 1
30 0 82 rudniios Hudntiae 5.2 1
31 13 g2 tuldntiae Hudntoy 5.2 1

*apue 1 = sghunasideiunneitinadinuannsugnionine

0 = lileeglunasideriunaeivinmuduannsugnieninen

M57199 4.5 nan1sveaedUisuifisusguinunaeiUinaniduafsreiuannsugn donine

LazaINNITUsELNaNalL MATLAB Tuwiau 09/2012

Yuf | wWehdud | et | et | et | USwaniely | aonuz
waru 910 | 90 | dwededety | dwededety | wdsdetu 210
MATLAB TMD 10 TMD 970 Fuzzy Fuzzy (mm)
1 0 72 Taisilu Taidily 0 1
2 18 74 Hunio el 0 0
3 4 71 Taifinlu Taiginlu 0 1
4 36 85 rudntiae BluUunang 22.5 0

*aoue 1 = aglunaaiieaiunasisinasieiainnsuenieine

0 = llldeglunniieriuinasiuinaiiruainnugalusine,
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A 1 € = g HI 1 s = =
13N 4.6 Namwwaaam?amﬁamzmwmmm‘dimmmNuLaaama?umﬂﬂiuq&guamwm

wazannsUszananalu MATLAB Tuimau 01/2013

Suit | wWeddud | mudu | tnasiviinas | e | Wmaniely | aanug
L2 970 9n | duedesety | duadedetu | wdsdetu 4
MATLAB TMD 970 TMD N Fuzzy Fuzzy (mm)

1 6 61 Taidielu Taigielu 0 1
5 0 62 Taitinlu Taigielu 0 1
6 0 54 Taigielu Taidelu 0 1
10 2 73 1idlely Talfinu 0 1
13 0 64 laifielu Taiginlu 0 1
14 0 60 ligielu Taifiely 0 1
19 0 61 Talslnlu Taigielu 0 1
21 0 61 Taidielu Taifiely 0 1
22 0 66 Taifinu laiinlu 0 1
26 9 81 Hudntion Huidnies 5.2 1
27 49 81 duninain | Hudiunans 325 0
29 26 71 Taigiely Talginu 0 1
30 25 72 Hudnidey Taifielu 0 0

*ao1uy 1 = eglunasideiunasiusnaisuainnsuggloyinen

0 = llldpghunaiferiuinaueiusinaniiuannsugaiisyine
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A1390 4.7 mansnaaadlisuiisusenianasivsinaahiueiens fuannsuen desuine

wazannsuszananaly MATLAB Tuiiau 02/2013

$uit | wWoddud | andu | tasivina | wnoasivina | Unanieu | aeue
wary 990 | 910 | duweBedety | duwdedetu | wasseTu aan
MATLAB TMD 970 TMD 971 Fuzzy Fuzzy (mm)
12 0 70 Taidielu Taiflelu 0 1
14 0 64 Taifisly laiginlu 0 1
17 0 74 laiglelu laidielu 0 1
18 22 72 Taidiely Taidliely 0 1
19 0 71 Taiglnlu Talglnlu 0 1
20 0 72 Taidielu Taidlely 0 1
B 9 78 laiflely Hudniios 5.15 0
33 3 53 Taiginly Taiglnlu 0 1
26 0 70 laiginlu ladginlu 0 1
27 0 74 Taifinu Taidiely 0 1
28 0 72 Tailplu Taidinlu 0 1

*anuy 1 = eglunusiifertiunugiviinaanruannsugnienine)

0 = hildeglunaueiideaiuinueiusinaninuannsugniiesineg

M131991 4.8 Han1snaauleuWiguTEn LN UTINaNHuRBes TuaInnTuanledinen

wazaINnNIsUszananaly MATLAB Tuwdiau 03/2013

USunaudelu

Juit | wWeddus | avwdu | wnawiviiin | nawiuSinu GRADE
werly 990 | | duaBedety | duwBeseu | wAedetu an
MATLAB TMD 910 TMD 910 Fuzzy Fuzzy (mm)
1 0 74 Taiginly Talginlu 0 1
14 0 69 Taiglaly laiiely 0 1
15 i 76 ulanioy Taifinlu 0 0
16 0.4 76 Huldnios Taifielu 0 0
17 0 72 Taiglnlu Lalginlu 0 1
18 0 74 duanto Taldielu 0 0
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o a

USuauiely

Su | wWedsdud | avwdu | inesitine | nasiuiinu Annug
LAY 210 an | duwdesoiu | duededety | wlsdeiu 9n
MATLAB | TMD 310 TMD 91N Fuzzy Fuzzy (mm)

19 0.6 78 tluldnilos Fluldnties 5.15 1
20 2 75 Taifielu Taidielu 0 1
23 0 67 Taidlely laidielu 0 1
24 7 73 Taifielu ladslely 0 1
27 0 70 lagdelu {aidlely 0 1
28 0 72 laiflelu Taidielu 0 1
29 0 71 laidielu Taidirlu 0 1
30 27 72 Taigielu Taiinluy 0 1
5 0 67 Taitielu Taidiely 0 1

*a0nue 1 = aglunusidefunmusiviinaduannsugnionine

0 = luldeglunaueidefuinusivsinaninuainnsugnilenine

AT 4.9 anIIeResUIBuigusEnIunamUIanHuRiedoiuannugn lewinen

waraInNIsUsEINaNaly MATLAB Tuiiau 04/2013

Suil | wWesdud | ey | it | inasiuiua Vinashry | anme
LR 970 1 | duadedety | duwdedety | wdsdetu an
MATLAB TMD 210 TMD 310 Fuzzy Fuzzy (mm)
1 0 68 Tailely Talginly 0 1
2 10 70 Taigielu Taiginu 0 1
3 19 73 Laiielu Taifiely 0 1
i 0 71 Taidlelu Taifinlu 0 1
5 0 65 Taifinly Talgielu 0 1
6 3 62 Taifinlu Taidielu 0 1
7 4 56 Sy Taigielu 0 1
8 4 64 Taidiely Taidlely 0 1
9 0 62 1idlely Taiginlu 0 1
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$ui | woddud | avwdu | inasivina | nesitsina | Winanieluede | @0
Lty 910 9 | duededety | dundedetu AU 27N
MATLAB TMD 910 TMD 91N Fuzzy Fuzzy (mm)
10 19 69 Taiflelu Taifinlu 0 |
11 21 84 Autunans | sudntes 5.19 0
12 8 84 Hulunans | dudnios 5.2 0
13 il 66 laiflelu laiginu 0 1
14 31 79 Autunats | Hudiunand 225 1
15 28 84 Plunitin pluUUNaI 18.8 0
16 3.6 80 Taiginly Huidntae 5.2 0
17 6 85 dudntdes | dwdnides 5.2 1
18 0 66 Taifinly Taigielu 0 1
19 0 66 Tailely YA 0 1
20 0 70 Taidielu Taiginlu 0 1
21 0 70 Taidiely Taigielu 0 1
22 6 65 Taidlely [EHAALY 0 1
23 0 72 Taiglnlu Lalglnly 0 1
24 0 75 AN Taidielu 0 1
25 18 70 Taidirly Talginlu 0 1
26 6 71 Taiginly Taiginu 0 1
o 9 72 Taddlely Taidielu 0 1
28 q 78 Hulunans | dudntion 5.15 0
29 3 68 Taiginlu laigiely 0 1
30 0 68 Taiglnlu Laigielu 0 1

*annug 1 = sgluinaelifenfuinanivinuisuainnuenieuin

0 = LilseglunamiFeriuinusiuiunnmuainnsugnionive)
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AN519N 4.10 NANTSNAERLUToURBUTENINLN LN US I RuadssAeiuaInnsu

anfleaineg) uagannisuszananaly MATLAB Tuihsu 05/2013

Suit | wWosidus | mudu | nawivtina | wesidina | Yimenheluede | a@ous
werly 910 | 90 | lueBesiety | duededetu | detu 9anFuzzy
MATLAB TMD 370 TMD 21N Fuzzy (mm)
1 0 67 Taidielu Taidiely 0 1
2 0 62 Taidiely Taidielu 0 1
3 0 65 Taitlnlu Taiginu 0 1
4 9 67 laifinly Taifinu 0 1
7 3 68 Taifin Taiielu 0 1
9 32 68 Taidielu Taidlielu 0 1
10 12 77 Tsiflely ruldnies 5.12 0
11 9 67 Talginu Taiginlu 0 1
12 3 69 Taidielu Taidiely 0 1
13 0.7 70 Taiglaly lalginlu 0 1
14 0 63 Taidiely Taidiely 0 1
15 30 63 Taiglnlu Taiginlu 0 1
16 0.1 62 Taidely idlely 0 1
17 19 65 Taidiely Taidlelu 0 1
18 0 80 | "utiunan | Huwdnides 5.2 0
19 8 78 dudndey | ruwdntes 5.15 1
20 1 68 Taiginu laidielu 0 1
2l 72 77 HuUIUNaa NuUUIUNaNY 21.04 1
22 8 78 ruldniioy rudntoy 5.15 1
23 0 72 Huldnies Talfinu 0 0
24 30 77 Hutunas | Hudiunans 225 1
25 5 72 laidlelu lalfinlu 0 1
26 7 76 Hutunans Taigielu 0 0
27 68 72 rutaniay Taidlelu 0 0
28 3 63 Taidlipl Taifinu 0 1



Lib
Textbox


*anug 1 = sgluinasiiediunasiviinanhiuainnsugnienine

0 = luldagluinamiaefuinaeiuTinaninuainnsugy deuine
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<l - i ¢ e H a 0w
M3 4.11 Naﬂ’ﬁ‘ﬂﬂamm%&i‘uLWEJ‘U?JSWJ’Nmiu%‘dill'lmu%!umaamEl’mmﬂﬂill

onleuingn uarainnisuseananalu MATLAB Tuiiou 06/2013

7 | WehiGud | mnudy | tasiiinm | wnesitiina | YsinaniWuweds | aonug
wary 90 | 9n | duedesetuy | duadsdetu ADIU AN
MATLAB TMD 970 TMD 1N Fuzzy Fuzzy (mm)
1 0 69 Hudntes Taidiely 0 0
2 2 76 Taiglely Talginu 0 1
3 1.01 82 Huldnias Hudndos 5.2 1
4 7.6 90 Hulanioy Huldntioy 5.2 1
5 335 89 APSIRIRRN AuUIuUNang 22.5 i
6 21.5 81 dutunans | Hwdntes 5.18 0
7 0 78 Taifinlu Huanios 5.15 0
8 0 70 Talginu Taidlely 0 1
9 3 68 Talgisly Taldlel 0 1
10 0 76 Humiin Tadlieu 0 0
11 9 81 Hluldniiay Huidntioy 5.2 1
12 30 86 AuUIUNANY NuUIUNAN 225 1
13 6.4 93 Hulinioy udntios 5.2 1
14 18 81 Hulunae | dudntes 5.2 0
15 8 76 Taigelu Taiginlu 0 1
16 9 72 laiginly Talglely 0 1
17 9 Fal Taiginly Taiielu 0 1
20 12 78 Hutdniay Audnios 5.15 1
71 2 79 Huiniay Hudniioy 5.18 1
22 8 81 Huiniioy tudntion 5.2 1
23 12 82 Huliniioy Hudntion 5.2 1
24 0.2 76 Tailely Taifinly 0 1
25 16 81 FluLdntioy Huidnties 5.2 1
26 2 90 ruldntios rudntoy 5.2 1
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*genuy 1 = aglunneifigatuinueiviunahriuannsugg leyiven

0 = WlsglunueiFeiuinaeiuiunaiiuannsugn deuine

156

AN99N 4.12 Han1snaasulSeuisusErInanamUsu e ueaenoIuaINn sy

onilainen uazainn1sUszananaly MATLAB luifiau 07/2013

J3unauheluads

it | Weddud | Awdu | nasiUiinm | nasivine anug
werlu 9 | an | duedesetu | duadedetu ADIU 27N
MATLAB TMD 210 TMD AN Fuzzy Fuzzy (mm)

2 7 69 laigily Taigiely 0 1
5 10 77 Teifinlu HuLniay 5.12 0
9 25 88 NUUIUNANS NuUIunang 22.5 1
10 0 85 Huldntiae Huldnios 5.2 1
11 0.5 81 Hudnilae Huanta 5.2 1
12 26 74 il Talginly 0 1
13 12 67 ladsinlu Talfinly 0 1
14 8 68 Taiglelu lalginly 0 1
15 14 77 Hulinios Hudnilee 5.12 1
26 10 77 laifielu Hudntioy 5.12 0
28 1 85 dudntos HuLdntioy 5.2 1
29 25 86 | eutunans | Awdndes 5.15 0
30 38 89 puldiunane | dudiunan 22.5 1
31 28.7 78 dudntes | eludunan 18.3 0

*aaue 1 = aglunaiferiuinasuTinanisuainnsugsiening

0 = Wlseglunamidedunmueiuiinaniduainnsugnloning
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A15197 4.13 nan1snnaadUseuisuseninanaUsunadidueasRaluann sy

WA | wWesdud | anutu | inasivinn | nasisina | Usinaniduiede | antue
way 910 | an | dwadeseiu | duiedeseiu #9IU 91N
MATLAB TMD 911 TMD 91N Fuzzy Fuzzy (mm)

1 0 68 laiglnlu Talfinly 0 1
2 34 69 | dulunan Talglelu 0 0
24 0 79 Huldnios Hudntion 5.18 1
25 10 85 Huldnilae Hudntoy 5.2 1
26 0 73 Taiglelu Talginu 0 1
7 13 73 Hudnios ey 0 0
28 18 85 Fluwiin Huldntey 5.2 0
29 0 77 | duthunan | dudndes 5.12 0
30 22 81 Hudnilay Huldntoy 5.18 1
%1 26 81 APSIRRRRK NUUIUNAN 12.5 1

*anuz 1 = oglunaeidediuinueivinaniiuannsugglenine)

0 = Lildegluinaiideniuinusiuinanhuainnsugnenine
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#1597 4.14 fan1sneasUSsuisusEn I N US NN AYRDTUINNTY

andeainen LazINNISUTEIIaNa W MATLAB Tuiau 09/2013

507 | Wohdud | anutu | tnaseitiinm | nasidiine | Gunahdueds | anug
Wy 3790 | 990 dudesa | duadesdeiy fOU AN
MATLAB TMD | W amTMD | %70 Fuzzy Fuzzy (mm)

1 3 74 Hudnioy Taigiely 0 0
2 0 74 Tadglaly Talfinly 0 1
3 0.08 69 Taitinlu Taifirlu 0 1
i 21 70 rudntioy Teifislu 0 0
5 0 75 Taltlnlu Talginlu 0 1
6 0.9 77 Huldnios HuLinios 5.12 1
7 37 89 BuUIUNANS WuUIuNang 22.5 |
8 15 88 Huliniay tuidntos 5.2 1
9 24 80 Hulinioy Huidntos 5.14 1
12 51 91 NUUIUNAS AUUIUNA 225 1
13 0.05 91 tudntoy Hulantey 5.2 1
15 30 85 HuUIUNAS NUUIUNAT 22.5 1
16 0 85 Hulintay Huldntioy 5.12 1
{7 18 83 Hulinios Hudntos 5.2 1
18 6 84 Huldntos Huldntoy 5.2 1
21 51 77 Taidlely HuUunans 22.5 0

*an1uy 1 = sglunasifeniunueniuiinaniiuainnsugglsning,

0 = lWldaglunamifaiuinaeiviunaniiuainnsugyesineg

MNKNaNIsNAasLUSsuIs UGN USuaU R uednaiuINNTY

anlloudven uazanmsUssananaan fadinedn (Fuzzy logic) Tuldsunsu MATLAB wuin

1NANIUL 1 = aaﬂi‘lumm*ﬁtﬁmﬁ”uanﬁu%mmﬁwmmmu

o

gnfenine1idnuiu 159 3U

0 = liil#aglunamidsafuinusiviinanirduennsugatesine s 49 3U i

Tanuwdugivesseuuagiusyanm 76.4 %
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Asunauazdalauaunus

o i < < v o v
Nnnguiuazndnnaieg Anetedlignihunldlunisaiisssuuuasiiunans

naand vlinsaaedinyilansiuin lunmmguifumalianudaiianuuansdieiu O

Yayrunedsens Sududedddarnumengnlunsuitymiiaiiu

5.1 eéguna

agUnanIMAABININSINYEITTUUS Uy A TITIBY NOAA lulvan APT lng
3u91nN1sNTIvERURInTITIL NOAA aziadsurulsumelng 91nifurinisdnszuy Bu
NBARAIEINIALUY Turnstile antenna 9 nvusedfuiAsasiudayaia SDR (Software
Define Radio) Wuu USB Dongle ‘;:u ezcap USB 2.0 DVB-T/FM/DAB TneilegeviAuas Orbitron
avinnisianiunisiaasueniiion NOAA eanfeulaasiiudumiefiszoynisds
Fuawesnnifiouanninddld sanduad SDRSharp azvhnsdsdyaondesludaonduas
Wxtolmg wlavinisnenswanndyyradesliidunmdreaniien Tnanmgneaaiieud
gy annsaluimssimilesifuiusununnumnudurssus (Cloud) luniasian v
USELNALNEY LaZNTUNNUNIUAT Tagiluaisesdinidesidudanumuiuiuvouyad
AelARdY (Nimbus) domU3maniduisisufisussnianasiviinahruaiesouan
nsugnileuinen waginasiUsuaiuainnsUszanaran fedasin (Fuzzy logio) Tu
TUsinsu MATLAB wuinauusiugwesssuveagiiuszana 76.4% lasanunsatluszgng

wlgusgleilunsgniouimenla

5.2 UalAUBLUY

o 3

seuufudygrunnaiioy NOAA lulnun APT aremaluladingivuaeie

< e

€ & s ] o ! ' o v @ =
gavliuaf uarmsUszgnaldnudinsumenannaumuiuiuveaue annsahluldnnduannil

o o

fudyruniiisuuuuduyue Tuguyusieg vislsasou eiluaudmsiFouiinedu

wAlulagnieduadniale
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