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Abstract

Management Information Systems (MIS) is information that is gathered from several
data sources and being processed with data integration, cleaning and analysis. An MIS is
used for information analysis and management and for decision making purpose. The MIS
can be represented in several formats such as summarized data, images and graphs. In the
case of data contains geographical references it can be represented using map
representation called Geographical Information Systems (GIS).

The aim of this research is the study of information systems development of
agriculturist information which was originally the project plan proposed by the Department of
Agricultural Extension, Ministry of Agriculture. The purpose of this project is to collect
information from the agriculturists in 17 provinces in the northern region of Thailand. The
gathered data flows from bottom to top level starting from amphurs to provinces and finally
summarized into region as one large database. The information stored in the database
contains data that is collected from each individual agriculturist that being treated as
transactional data, and later is transformed into the MIS database. The MIS database was
designed using dimensional modeling technique which was a concept of the data warehouse
design. The On-Line Analytical Processing (OLAP) tool was therefore used to produce the
MIS views as a result of reports from different dimensions through the process of drilled-down

and rolled-up.
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(Han, J. ilaz Kamber, M., 2001: 65-67)
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AN319 2.1 LAAADENIIATITINLUIAAADIANTINRANNTUE

State Product Month Units | Dollars

WA | Colony Cranberry Muffins | January 3 7.95

WA | Sphinx Bagels January 4 7.32
OR | Colony Cranberry Muffins | January 3 7.95
OR | Sphinx Bagels January 4 7.32
WA | Colony Cranberry Muffins | February | 16 42.40

A1919 2.2 LAAADEN9TATITINLIAATUBIANTIUANNITUNE

STATE_ID PROD_ID Month @ Sales Units | Sales Dollars

1 589 1/1/1998 3 7.95
1 1218 1/1/1998 4 7.32
2 589 1/1/1998 3 7.95
2 1218 1/1/1998 4 7.32

1 589 2/1/1998

N
(@)}

42.40
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PROD_ID Product Name Subcategory
589 Colony Cranberry Muffins | Muffins
592 Colony Blueberry Muffins | Muffins
1218 Sphinx Bagels Bagels
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dl 1 | . . a o o rglj = 1 a o
28 ULULULFAeNgN (One-to-Many Relationship) Afpedndilazgnizand Adneuan
(Foreign Key)
(Reed Jacobson, 2001: 15-17)
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(Han, J. llay Kamber, M., 2001: 49-69)
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(Mallach, E. G., 2000: 65-71)
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ANUBINIINEMITNTLUBIRN34 IR (Aristotelian) NRT9INZATIRIAAANINENA1A3I(1) L
AAa(0) Tullwnednsm 2508 A1ansnanse Lotfi A.Zadeh iiniaueiadeiladims (Fuzzy
2K~ 1 = a :I/ | A o :J/ a ai a a a A
sets) Ineugnalifiiuiniadaeaniuldwileudiumaiuusann AUnRANANaTIasH LN
409AN A ANA3Y WAY AWA wirnuldulassmnaain (Crisp Set) MiuAveamnni
ANFBLHEsTW (Continuous Set) waraNnInuanslugilrasszAuneIANA3(Degree of
Truth) ¥3R92ALIBNANNIIA (Degree of Falseness) Anviuusiazdayaidnaasa (Crisp
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(81984 http://ceaspub.eas.asu.edu/PowerZone/FuzzylLogic/chapter%201/chapter1.html)

3.1 Wegditm

= '

Wadireas lmdanmasiann Wasandnisdngluun e lugiaasmandaausie
ety waglduuarnaesszaumsiduanndn (Degree of Membership) TaWaiduannTn

TlAHNeaLAA 0 AU 1 Wit uFAziAN9211919 0 e 1 Fingl



18

FoatnafFanieuguui INeNaNsNseudERALANTUNTT R aziiiudiann
anng (1) awnsouenuezdeyaidly “few vize “Wiw’ (1 vive 0) Teliannsneduierin

2gl911979 20 D9 100 e sulasls

1 Aredie x> 50 asmnaulas
(5a1)
S 0
H &ay 0 AsatEa x <50 asm1newlas

(1§1)

winuitlymdnssiulaglduannisresiividusundnresiedasan anaunis (2) amnam

AR AUBRIANNTUANNTN TS A3FN99 3.1 uazuaasns aasiariduann@n fagl 3.1

0 81 x <20 asangulas

(x)= x—20 81 20<x <100 a3AN
20 (2)

el

H5au
81 x>100 asA W sulas

a

A1979 3.1 WAANTHNATUANITNURIR NN

a

anund (aedisulad)  szauAcn  szAuAMNLEY
$au

20 0 1
30 0.125 0.875
40 0.25 0.75
50 0.375 0.625
60 0.5 0.5
70 0.625 0.375
80 0.75 0.25
90 0.875 0.125
100 1 0
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sEAUANNTOU

Degree of Memberzhip ()

100 130

frUn)H (aamsulas)

a

71 3.1 ugmaensfarifuaunTnasguug

u

'
= a

AMNA139 1 WANTEAUAMNEFauRanunT 30 a1 U lasivingu 0.125 LarA1TeFIANN

q u

iunanmnd 30 asmmsulasivindu 0.875 uunaaNdn Nguugi 30 asArvsulas &

a Q u

P

9LALUANNNEAUN 12.5 1lafldus warsvsumnusiun 87.5 1lafidus

3.2 NswaRIANTd LR

Auuald X Uy nandunng waznvualy x ifluanndnaes X ilanansnnen A

o &

dudatiannegluenanduing ud(x) hedaidusundnewsn 4 amnsouansls 2 38

AeaNNg (3) wazannns (5)

A={x,,uA(x),xeX}

ananns (3)  aziudunentesriadisnazuansanduiusidugssudanntn x
warAeituaNTInvaaEn A4 ﬁqﬁuﬁqﬁﬁumm%ﬂmm@mmmumiw 3.1 @awnsnuandle
il

5 B U
={(20,0),(30,0.125),(40,0.25),(50,0.375),(60,0.5),(70,0.625),(80,0.75),(90,0.875),(100,1)}

[ %

1 = v -lil
LAZANNTOUA ﬁ\‘iﬂ’?ﬁsﬁsﬁﬁﬁﬁﬂﬁ‘ﬂﬂgﬂ LI AN
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A:(al,az,a3,...,an) Tnd (4)

a;, = IUA(xi)

TnannsuansAiadisnas Iddyansnd «/ * uanaANANRUSITUdNAANNTEN a, T X,

A=(a//x,a,/x,,a,/x;,...,a,/x,)

ANHITOBAAIANNITANNFUNIATURANITN AR LFHIAIANNNT (6) LATHAFUANNTEN AR AYGD
dl o o o o
et Aeannis (7) AuaAL
A=y ) X (6)
xie X
A= [ (/% . (7)
X
(81984

http://ceaspub.eas.asu.edu/PowerZone/FuzzylLogic/chapter%202/chapter2.html)

3.3 W Wagu(Fuzzification)

Wagaadu iunszuunindasuaIsuuas lduaiad Inadasnis sesalili

Triangular

Triangular &MNNTOIEIULNUAE] Triangle (x,a,b,¢) UATWARIANNANTUE 1FA9anNNg

(8)

0x<a
_|(x—a)/(b—a),x e (a,b)
- (c—=x)/(c—=b),xe(b,c)

0,x>c
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Tned Triangular tsznaudag 3 saudsdnariupe Aeagn (a) Anane (b) wazAINIn

an (c) mwmady et luwiazanuuanaduglanumaen fdagl 3.2 Auamneilaridiy

q

aunTnaas Triangle (x, 20, 60,80)

(@) Trangular tF

= =
=3 o

Membership Grades

=
N

oz

o

o 2n 40 =11) a0 100

71l 3.2 uamsilariduanndnaes Triangular (x,20,60,80)

(§Wﬂ§d®ﬂﬂ http://ceaspub.eas.asu.edu/PowerZone/LoadForecast/fuzzy.htm)

Trapezoidal

Trapezoidal @130 TULNUARY Trapezoid(x, a, b, ¢, d) WAZLARIANNANRUS lAsean

n1% 2.9

0,x<a
e ©)
Lxe(b,c)
(d—x)/(d—-c),xe(c,d)

Tned Trapezoidal sznausay 4 faudsfaaiupe Atieagn (a) ANa1e1 (b) ANAN92
(c) wazAwngn (d) A luuiazanunafradugl@wasuniiassduauiuii &

71 3.3 Nuansileriduaniinaes Trapezoid (x,10,20,60,95)
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(b ) Trapezoidal MF

hembership Grades
=
o

L L '
1} 0 40 &0 a0 100

71 3.3 uamsilariduanninaes Trapezoid(x,10,20,60,95)

(81989210 http://ceaspub.eas.asu.edu/PowerZone/LoadForecast/fuzzy.htm)

3.4 n1snszinuaINGdLEmn

nuald X wnu ennnduing uaziovunliasn@niegly X unusdos x Waiason

v o &

A uaz B Wuiadsnnesluananduing

[ % c

a [ -4 s Y o . dl “ . dJ
AULADTLENTU 199 4 Uuaz B MAUANHDI “A”7 UNUATANUNNEATINSTRY “WaE” TN

o

al a % o . dl a 1 ¥ 6 o a o
TFaaanaz ln19n9eN1 “min " m:wm:“fmmuﬂmgmmﬂmsnummenﬂ PNANNNT (10)

HAN B(x) = min(,uA(x),,uB(x))
AN xe X (10)

o o e

gudlau 199 4 uav0020 B MdyAnwal v wnueTemIEnITNEIed “Usa” TeWTdan

o

anagldnisnseiin “max ” NazfiansanANngaresan@n fannis (1)

HAN B(x) = max(,uA(x),,uB(x))
TN )
= ,uA(x)v,uB(x)
= ,uA(x)u,uB(x)

1%

ARNWALNUA 189 4 [dnydnsnl ~ » unuanuminannssnzaes ‘el Asaunis (12)
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,u~A(x):l—,uA(x) (12)

3.5 MeaysuNDd

Wataaannseiniuiadmn uANHEa89 Fuzzy Proposition NIkaas nisanunuluansny

¥ v
ADINHINA 11 “AYINER AD LRI ANNNIDULAAI LRI

xis 4 dmiu 4 uilsfianieluennnduing X

[ %

= = d”
NNTILA ﬂﬁﬂ{]ﬁsﬁsﬁ’ﬁﬁiﬂgﬂ LLLNNTULAANANL

IF X is A THEN Y is B a1wiuiadinn 4 uay B

(3 I ¥ ¥ 1% 49{ v o 1 Ve d‘ v
’Qﬁimuqqﬂg‘ﬂ’]\‘lﬁlu’&‘mﬂﬁluﬂ’]@qﬂﬂ'J’]QJZQNWMﬁ?ZW’N\‘I 2 Propositions IS AT TG Lttt

Y] o

)}

Wd IdnAungludnezacuduiuiied (4,8) lwwsEind M Fan ngiatdn Aed

waalad N iag (Fuzzy Associative Memory: FAM) uazdl 2 mANAT8INIsous Ui
1F5uAMNTeN D NI9AUYNIULLL Max-Min uazn1zayniusuLudnilssin (Max-Product)
‘Emmﬁ'L'm@"f]Lflwf”lmL%J’ﬁluma“@mvmmea‘ﬁm?ﬂeﬁmmﬁﬁ (Fuzzy Vector-Matrix
Multiplication)

1. nIAaINARsINATNGIaIEd wamsoAredanees y  ldanunmes

x waziusand A Iaed

x-A=y (13)

Ixp nxp IXp e

yj = i‘xiaij .............................................................. (14)

i=1

nsgaannmasiusanduasiad Ifinatiafddeadn Max-Min Composition (Klir and
Foger, 1988) ld&tyansnl “o” unun1InIznn Max-Min fulnieasiaztussng
Wansaunanng i@ IF A THEN B Tnedl A duie@maininvuning X uay B il s

1 ¥
FEANN1UUALAE Y A1NITOLAANIINLAAST A LAY B ail
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A:(al,az,a3,...,an);ai z,uA(xi)
B:(bl,bz,b3,...,bn);bi :,uB(yi)

NANNNIONMUANET 7 AN p LaziusInd M Ag

Ao M =B (15)

LATANLIEANTD b, Imel

b, :max{min(ai,mij )} (16)

I<jen U NI e

Avualil 4=(0.2,0.4,0.6,1.0) uazAatiussnd M Ao

0.1 0.6 038
0.6 08 0.6
0.8 06 0.5
00 05 05

AMNANNT 2.16 LI1EINITDATUIUAT B 1AF9T

b, =max {min(0.2,0.1),min (0.4,0.6),min (0.6,0.8),min (1.0,0.0)}
=max {0.1,0.4,0.6,0.0}

=0.6

b, = max {0.2, 0.4,0.6, 0.5}
=0.6

b, =max {0.2,0.4,0.5,0.5}
=0.5

2. Max-Min Inference \{lunisayununfannisassialiis Aa

m; = truth(ai - bj) = min(al.,bj)
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anannis (17) Aualt 4 uay B ludadimn Teenanunsnasaumang M
anusarldannig (16) ieeysnuwnnmned B' a1n 4' niuduimnues 4 e

WnANdn AN annElE X Uy wnanduing Auan “qungi” Aamis

a

A uanpn “gouuHUnG” uaziuuald ¥ unu lnanduning iuans “avsEa

» = = 1 « (-3 » v % %
Ax” HWITEER B LamAeAl “AdNIFaN1 1 unag mnﬁmmwmwmmmmmwng

1
a

A a Y o .::l’
mumumﬁmmmim AN

99

IF gouunilni THEN A2nai39au
1unans
=
78

IF A THEN B

gNNTaLanIATRTE AN EzassannasTednnsndn e lidne  nelsvenian

, Ao Vo X
aa9ANNUUA 13 TH e

@qmmﬁﬂﬂﬁ = (0/100,.5/125,1/125,.5/175,0/200)
ANMITIANLUNAN =(0/10,.6/20,1/30,.6/40,0/50)

annies aannsnaframsang M anaunig (17) Al




min(0,0) min(0,.6) min(0,1) min(0,.6) min(0,0)
min(.5,0) min(.5,.6) min(.5,1) min(.5,.6) min(.5,0)
M:ml./.:min(al.,b].): min(1,0) min(1,.6) min(1,1) min(1,.6) min(1,0)
min(.5,0) min(.5,.6) min(.5,1) min(.5,.6) min(.5,0)
min(0,0) min(0,.6) min(0,1) min(0,.6) min(0,0)
0O 0 0 0 O
0O 5 5 50
M=m;=min(a.b;)=[0 6 1 .6 0
0 5 5 50
0O 0 0 0 O

[ %

v
Auualidumn 4' JAnsail

A'=(0/100,.5/125,0/150,0/175,0/200)

(=3 P2 i’/ a ¥ % 1 ad‘ a A dJ IS a
aziiulddansusnn  A9FuuanIAIIegUUNRN 125 AnT  S9HANANNTNYeY
UUORWINGL 0.5 A miuiladimes “gruugiing” awnsneyuuiadein B' an

anng (16) Fr!

b, =max{

1<j

)}

b = max[ml 5,0),m1n( ,0) min(O 0) min(0,0)]
( ) mln( 5, 5) min(0,0)]
i (0.1).min (5..5).min (0.0)]
,. ) min (0,.6), m1n(.5,.5),min(0,0)]
by =max[m1n 0,0),mm(.S,0),min(0,0),min(0,0),min(0,0)]
B'=(0/10,.5/20,.5/30,.5/40,0/50)

S
(0,
b, —max[ml (0
b, —max[ml n (0,
(0,

b, = max [mln

HaAINNIIaYNIUAET R B! Aoedan1s Min-Max aansnuanslinagtl 3.4 Taanluanu
v = a ] 1 ¥ :J/ a ai b3 a o a a 1 a

suszuuiaiaeandoulunyinisldanann  ldUsnfuinasiasdnnen x, 197
a1t AANNTnIes A unudng pd(x,) AU AaanIndation B unudag

uB(y)UB(y) Lﬁ@l%ﬁmémuﬁsn%vm B' fagunns (18)
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Rule A — B

IF A S |
THEN B /

F

Reading

71 3.4 ua@ms Max-Min Inference

3.6 nYNANAARNNAFIU

o

AnsaeteinunngRegRanruziiunglaunfgunedns IF 4 THEN B

b

aelupnniiuasangiadindanufgnuunndt 1 4o 1w IF 4 AND B THEN C 13191

1
4 o a s

dusesfinnsdanisfadninaadasiuwssnd M Tne Kosko (1992) Idiauadanisudiloymn
b v [ d’J
d19pumail

s lWiaTmn 4 duanidnees X Wedwn B iluanidnaed ¥ wasiadem
C fluanndnaes Z TFenmstlazimueannigiudmivusiasiussnd M Aisesdiaog
Auugssnd NaNNAZULAZNANIENIUY WY MAC waz MBC anndufiiudeyaidniu
ANNAgIUL A4' uar B' PFeansauNL C lnefisnannsnAuaneniuldfiaannig

(19) uaz (20) mmaL

Ao MAC = CA' (19)

B'o MBC = CB' e, (20)

ANdINesNAE@an CA' uay CB' lnsazaivetiy “dusiw” d1ulu “AND” vza “OR”
nstindusu 1l “AND” azlddumesindu uazdusuiu “OrR” azldefaulunisayuiu

Wi fagunis (21) uaz (22) Auady

C':[A'o]\/IAC]/\[B'oMBC] ..............................................................
'=CA'ACB'
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C'=[A'oM4C]v[B'oMBC] ..............................................................
'=CA'vCB'

(John Durkin, 1994: 371-381)

3.7 aWgdWLATY (Defuzzification)

AgEedy  unszusunsidullasteyaiaduadnsi aniesdedmi
ausuiad s uasng Ineil 3 33718 T ulen fe
1. Maximum Defuzzification Technique Lﬂuﬁdﬁmi‘ﬁlﬁumm@ﬁwﬁmﬂm@;mmm
arfuanndn Jafudinsidanumedalunmmeiuasng uiazlanugnies
FleRansondauzentenadng pananslugl 3.5 awnsndauiuannisldsean

n1g (23)

05 4
2 06 A
0.4 4

0.2 4

i x¥* 25 50

31l 3.5 UAAIAENN3 Maximum Defuzzification Technique

(81984 http://ceaspub.eas.asu.edu/PowerZone/Fuzzyl ogic/chapter%206/chapter6.html)

ud(x)2 pd(x) dwfimn x i@ (3

WDWDNANANANGT X

Tned x* fluenfiilad

2. Centroid Defuzzification Technique {lWABn9AUMN Center of Gravity 138 Center
of Area Defuzzification Andulae Sugeno 1Tl 1985 WhunalaRldsuAudey 1
ANONABNEY  usidladneenlunsdssunanailariduann@n seuanslugl 3.3

arnnsndewduannislifsannis (24)
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A

rule 1 IF xIS ATHENNISD:
x

B

rule 2: IFyISBTHENNnISE:
¥

C F

rule 3: IFzISC THENNISF:

z

DEFUZZIFICATION:

CENTROID DEFUZZIFICATION
USING MAX-MIN INFERENCING

crisp value = n

gﬂ 3.6 LAMIIEN1T Centroid Defuzzification Technique

(8198910 http://www.vectorsite.net/ttfuzzy.html)

e Jus o
Iﬂi (de T

Degreeof Membership

Cl

=
oA

o
a8

e
L]

o
o

Taed x* uAAdaBuadans, J.,ui(x) WunnasauAiariduanndn way x usn

ULTNARWS
Weighted Average Defuzzification Technique t{J138n17A M LANRARLNMINT R
1 [ % 8 t:ll 1 P a dl = (=3
LARCHAR[NDANN L m?lﬂﬂﬂ{]mﬂ%iudiqu@qugLﬂULw WUﬁWNﬁQWN?QﬂLﬁ"’Jiuﬂq?
szaana uazilanugnaesAaudnegs suwandlugl 3.7 awnsadiswduannig
1§ fsannas (25)
ERROR MEMBERSHIP FUNCTION ERROR-DOT MEMBERSHIP FUNCTION QUTPUT MEMBERSHIP FUNCTION
/ \ a1 a
J \ £ ! \ £
i U \
/; kY Z om | - — A 3
/NEDEU"‘E Positve \ E /NPgaW@ i\ Positve \ §
i — 5 2oz |/ 3 2
% Nez '\ Srep \ s . b a
-4 -2 o'OLF 2 -4 -10 -5 [ wgr] +5 +10
Temperstue Er:ur in ;gg[eﬁ F Tempanaute Siok-dol: by dagrehz Fimin Pertent Output - (100 o D=Conling, 0 ta+1 00=Heating)

71l 3.7 uARMIATN"3T Weighted Average Defuzzification
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(é’ﬁx‘]@‘lfmﬂ http://www.seattlerobotics.org/encoder/mar98/fuz/flcases.html)

n .
2 mw,
x* — i=l
n
i
2.m
i=1

I@ﬂﬁ x* Lﬂumﬁﬁeﬁ%mﬁwﬁ, m' HuanNTnuadnsrasusiazng waz w uanin
1
ﬁﬁ/ﬂ‘ﬂ’ﬂ\TLLﬁiZ\]Zﬂ{]

(http://ceaspub.eas.asu.edu/PowerZone/Fuzzylogic/chapter%206/chapter6.html)

3.8 nsaaaniatud msungWadnuinndn 1 ng

lussunauaiauninagdingied il lumiinmsfunnndr 1 ng viefluealedio
iU (4,8),(4,,B,),....(4,,B,) MWisesdinieain n weisnd M, M,,M,,...M, e
T lun1suANANRUTIENINN 4, uay B,

v Sgeansnnsilayadn 4' el ldnadng B anwnsaszunanaly
annstien 4" dudeyadnueswn ng udalszananaliuadns B, dmiuusazng
mﬂ{’fuﬁﬂm@gLﬁﬂmﬁlﬂmmmqmm B, Fovun el B' tnedl B agnelalay X

AIANNIT (26)

B'=B'UB"U..UB' |UB'

= maX(B'1 (x),B", (x),...,B'n_l,B'n) AU

n xeX

o

o = o a = 1 ' as . ¥ o g
MENAINNINITYLUEU LTIATNITININAT ANT A1 B' 1neR8n17 Centroid Az lAHARNS

o -3

dupnadng Y, siagd 3.8
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IF A, THEN B, I—» B,
IF A, THEN B, I—b B‘,\
Input \ Output
Measurement . B Deffuzif
. /
——{ IF Ay THEN By I—' B’y

71 3.8 wamsnisafedAdud LN AEERRNNND 1 0

ANNFTILIIFRINITATLANAIINITITBNTD  BIARNITFNAWIAAINY NN HDITOUATUIIAY

anngaesialilil

ﬂg‘*ﬁ@ﬁ 1: IF Temperature is Normal
OR Pressure is Low

THEN Velocity is Medium

ﬂ{]“ﬁ'ﬂﬁ 2: IF Temperature is Normal
AND Pressure is Normal

THEN Velocity is Low

ansneyuungiaaadiagld Max-Min Inference lanagdniasuandlugy 3.9

_ Rules Temperature (T) Pressure (P) — Velocity (V)

|
IFT=Nomal [Normal ! Low
OR P = Low |
THEN V = Medium |

Max (T, P) Medium

-

™~

— Readings

h‘nm\alix" Min (T, P) 7
s d
L 3 =
i

i
n
|
¥
|

Velocity Setting = Centroid

T

IFT=Nogmay Normal
AND P = Normal
THEN V = Low

e

51l 3.9 LARINIFAYNIUALLIENTT Max-Min Inference AUNHWETNINNG 1 N
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(John Durkin, 1994: 382-383)

3.9 sTuudLEEI Ty WenE

svungdenmneyied ussuuduaanyldlailunislszunana Inanisulasde
yadnausy WuAinmane  (Linguistic Values) udaiarn snai lduiludayaidi
o oo A A o o = . PRy Y a o
dmiuieTesiiadmiueynnuied (Fuzzy Inference Engine) NINNN981989NANg1MANNS
nOWad (Fuzzy Rule Base) feisznaudiaReuladmivtlszunanailad a1ntiuauand

doyanadnslne afaEnAdL dauanslugy 3.10

Crisp Input Values

Fuzzification

-
Fuzzy Inference Engine
Fuzzy Role Base EEEEEEE—————————

Defuzzification

Crisp Output Values |

71 3.10 usAgszUU TRy WerE

(’éﬁﬁﬁ‘-ﬂﬂ http://www.comp.nus.edu.sg/~pris/FuzzylLogic/ModelDetailed1.html)
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