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ABSTRACT

In present day, the use of expert system becomes popular.
However, the aequisition of data to built knowledge base is still
a topic for reserch and development. This thesis presents the
development of an expert system for naval operations. The system
comprises many subsystem for naval target identification, sailing,
skill training and find the position of ship in the sea. It is

convinient to use for naval operations the Thai navy.
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high

low

Use extensive, high-quality,
specific knowledge about some
narrow problem area to create

very specialized programs.

Find general methods to improve
representation and search and use
them to create specialized

programs.

Find general methods for
problem-solving and use
them to create general-

purpose programs.
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Queries, problems

DOMAIN KNOWLEDGE EXPERT

EXPERT ENGINEER Strategies, SYSTEM

rules-of -thumb,

domain rules

Answers,solutions

o ' £ o 4
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How can the important |[Requirements|What concepts are Concepts

aspects of the problem

needed to produce a

be characterized? solution?
IDENTIFICATION CONCEPTUALIZATION
Reformulations
Redesigns
Refinements
How can the Structure |What rules will Rules How can Lhe
knowledge embody the _ rules be
be formally knowledge? validated?
represented?
IMPLEMENTAION TESTING
FORMALIZATION

< ' 0 w
zun 1.5 T¥a¥A14 naﬂn11wau11=uugLﬂa1ﬂ1m (waterman, 1986:137)
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and King, 1985) Aa
1.10.1 R1TARIIY (interpretation)
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1.18 n11unudwn11uf1&an111¥n1au (frame base)
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Ship Attribute data

Chaopraya Displacement 1837
Lenght 103
Wide 11.33
Depth 3.38
Helicopter BEl11-414
Surface-missile C-801
Type frigate
Air-missile none
Protect-systen RRG
Gun 100-37 mm
Anti-submarine AM
IST 5-may-2534
Main-engine MTU
Horse-power 2400
Speed 30
Duty-range 3500
Navigation-systen JP
EWS ESM

e vl %Y
zﬂﬂ 332 31““1Wﬂ:lﬂﬂ?ﬂﬂl7&




46

v o [ a
3.6 911”3!.“31“1“13

LTaTuTAaR YT IUAz U TEnaY TURI8d A 1 Aagu

Luchtverdediglngs-en CUmmandu Fregat (LCF)

' s R Slgnu.l SMART-L 3D long_ ;
Su(clhwcommumcnuomdom '. : range vo|ummmhmdu i

s Twa quld munlad Ha.rpoon
. search and l.nck [IRST) surt’sce-(o-surface missiles -

. Ll kel B -
. Siunanl 4-faced Active \ ( 5
v Phnscd Array Radar (APAR) _
P PP P S, At

Covert navigation :Idlr '

NH 90 frigate
hchcopm

Slﬂnml Goalkeeper 30 mm

i3 closc -in weapon syslcm
LN .

) .'_I'wmlaunchcrrur Mk 46
* lightweight wipedoes

Combat direction centre (including
task force staff command room) co-located
with bridge and radio room; Combat direction
system architecture lo be fully distribuled;
Iutemab‘exlcmal corumumcnuon: aune to ba [ully integrated

Active/passive EW suite | 7
(depicted here == -+

A:goSyslerm APECS-H

-'u.uve bow sonar

40 cell Mk 4I vcmcal laum:h lyaicm (ideally to take mix of
Standard Missile SM2-MR and quad-packed-evolved
Scasparrow missilc, possibly also ATBM-cnabled SM-2)

Medium calibre main gun (depicted here twin Bofors 120 mm/50

4 i -
TN 3.3 FIWUTENAURTY 9 DL Ta
[ ' 'ﬂlg
3.6.1 A MWUTENAUNAN ] HANY
ST |
- FLWIULAULTA
- Wavlpianag
w dq v . v E ]
- a1aiI%ILTa AtadIna9dn A1auaniaLTa AainEn
44 dua
3.6.2 TI8ATLAAAAL 7 HANU
- IUIRDDITEINNTUUIUTNA nuwanaq1v1quuu1xann A71M81728Y
w - Ve g - - i » -
138 AIINNTINTAYL TS izaznuuwanHBQLEa fuanadLdanaUiaaTuTeingTa TuATaY
aﬁ1ﬂnadaﬂnﬂﬁ|1u UTzLaAnaadi Ta ﬁuanaeaﬂanaaﬂu1uﬁ ﬁunuﬁ1uuuﬁaqnu ﬁuawwaw1ﬁ
UTWULTaawuw ﬁuanaqzn1aqaua nwawnunaaua1aqauﬂ H1ﬂul11331l19 TearUguR

o a a a a a
ﬂ'\Tﬂﬂ\“Tﬂ ﬂ'l&ﬂﬂﬂ‘l&ﬂ?ﬂ\lﬂﬂﬂ‘!giﬂul'fﬂ HALHURATANTEUURYATINALAANTAUAR

& w ] - ]
LUUAY 1ﬁaaztaaan¢3ﬁn 3.3



47

- . 4 ug val 4 - v
anItn1TIilY naﬂuw1nﬂ151un111nnunau1unw1uﬁﬂqn11aa nan111aa1ﬁu3

Tueuuuunaqﬁu1ﬁ (tree)

{
a19n >

Y

TUua Tnua THuA

" - v
JUN 3.4 AnwazTRTIHT IR
E |

4 b i - / w: ok
1un1ﬁnn11uzﬁnu1a1uquasiuﬂaunﬁnn111?33n111wuunﬂmu1aqn15uﬁaqaﬁu
o ' o ) ' v v v _w & aaa ) (
Alagndn 1 uwuaaaﬂﬂazqqaﬂn MTTITATIATRWTNIz LUNIaNFERINNTY  avRlTEnaY
E7] [T w ' -~ 4
1BTATIAT 1M uuAR TNz Y TEnauRIa TR UaLa1Tn T MTUTHURILUNURIIUNN 8N
v { .—.'.4? — ' BT R T T
uaa41u§1ua11u3 Warat TRz LludIunt fanA I N ANNRT 129 THUAR Y T NLNAIWUNKL TN

v a
Aalanu

1 uf 1 . i 7y o“l uJ ]
TURIUDBIATINTNUUT TEMI1 I THUAR aznquuaTMTuuan1na§1u1zaun§en71tﬂu

aa v ' ﬂl - I? o~ 4
WAANTUIRTAVTUUARYY WAL TMUAR 4z LUUARYIZEITHLALY TRANATTNL ANAINRNWLO DAY

Jﬁ aa v v . ; » ' w v {( a & w
THUANL URLAANTUIRLALAT L IIAIANY a*qzﬂqﬂuaﬂqﬂaﬂﬁ71”3”““51“"“311““131“913



48

. 4 ﬂ o g s ﬁ ' ] - P
NITAMHATNINLWAL ulagaiﬂﬂﬁﬂaUQBl uagN1T ﬂﬂﬂmﬂﬂlﬂuﬁsuui1 LU

v ' v ' - v ﬂ P a4 w
anuﬂﬂuﬁqlﬂuﬂzaﬂqﬂ nﬂﬂm“1lﬂﬂ&ﬂ?ﬁﬂuQHWTunﬂﬂﬂﬁﬂsl UL UUWUY 1uﬂﬂ“Qlﬂﬂ1ﬂu

o

ol o v v ] - af -‘:‘ g | as
zuIgn Tuntgn1tananaaang UAEITNITIAWITUIL TUAANUANEAY L AWz nallgma Tun1T

i
o .

4 v - v v e N e W W o
na=1auwiqanvusLau1snaqﬂmu1 1=uun?1uza=aaqua1nwuLuaaananuu1ﬁ1unﬁ1naz
k |

- - J Vs = v o, <

FWUNANEAL LWz na gl LuatAANBAL LawIz A tdgmandru T AU T lun g
v 3 v v qy.nc gv ] 1 v . w_ v . v

unﬂmnﬂuu1aaa1qgnaaq nﬁ1aqn1n1uuunaqqﬁaaankutn11aﬂ1n1una¢g1u uasn1n

. Y = - ' o4 v o4
§1§awu11nnauawn1u1aaaﬁqaiqﬂ1zLnuﬂﬂna1aaqu 2 1uﬁ1unaqﬁ1i ﬁaﬁ%un1suuaz

v £y ' - 4 v v 3 - 4 - 1 - v
RAVARRBNLWTH iqgnﬁ¥w¢§1ua1ﬂuzasaaqnq;ﬂuﬁﬂnﬂunqsnananugﬁﬁ

- 1 4 v Vv v v 4 Ll
R72874N 2 Tn1qﬁ1wquuunu1unaqsqunawuzt1aQL1a

The _Ship

Testing 1

displacement lenght speéed gaurd-ship

(=Fregate-Class CNF 100!

4 u
UM 3.5 TATIATISn LAWY

v, - <4 a v 4
NTIMATAEY  Azhavt dudneas 5113 UArd N TAURIR 9 IWTIR IS A1TRY

b 'Y [Y) Iy @ 1 4
nwnwuazaaqiaL1u1u§1ﬁa1uq1naaunwnnuYﬁaanqa1qﬂ1z1au



49

- - i v o [ SN s <4 v # v 4
A28 3 IINKRIBAIIN 1 URY 2 33[““1311“?01”“18””?l 87ﬂ1uﬂain11 nTluLwa
10 un1TRAARI3 A
ul': 4
1. T&71970U9a49L 98
2. ﬂqquﬂqqﬂBQL;a
& a
3. ANLTImAYLTa

o 4 v oo E ] [
4, utiaﬁunuu1a1u

- 4 a f v oL bt e ¥, -
3.7 MTIRANLATAVHALAZNIAIINL DT L NaInUANRALIaYN1TINA1UTNHA
ar 4 - J [ » f 1w ar - i -
ﬁQ1uulﬂTaﬁuanTFquﬂq1“.“113UUR11uI uagﬂ1Sﬂu“aqﬂﬂuﬂuazuﬁasﬂua
& ala of va 1 - ) & -2 4 a ' -~ ﬁ v 4
nu1ﬂﬂW1“ﬂﬂﬂﬁ?quznuﬂﬂﬁqQﬂ“1ﬂ AYUBTUNITLAANLATAINALRALTURIL Uraadlaan
v o o . W a4 Y o e a 4 a ! a w
TRLNNIENUIIUNAENIA0E UVANITNNNATIH MUK IEIHANHUEWLARIAILATAYHALAARLTUARDE

v - I o
Lﬁu R1ﬁuﬁwu11n1un11u11§a11uz ATINF NI TN TUNITURRIA W laﬂﬂ Uaen1TRARANYU

i e w
qdnimnwauan LUuAY

- <4 4 o v - EY) % ﬂ W o
Ban3IMNAIAANLATAINANL TIILAAIWITTANAN 1uﬁvunaqﬂmm1iﬂt uaaNay
4 w  a « ] v ] 4% - v
NICABIWINTANSTALUY  (domain) A7g 341atuu1unu1=nu1anqnautnnnaqnﬁ11ﬂ
o i N v # 4 = P ' - a - {
AN dﬂniunw1wmu11suugt 11 MYNUARIRLAN WANIHNITATIY N9 L duman L nan

a [ 1 ﬁ d e _wve 1 X
TUNITWITAN I TE LML UL T2 UUNAE T L NBIu A L an TaReRa TuL

4 Y. 4o 3 [} 93 IQI
L1a1nTETunw11un1ﬂ1nuﬂnquua1un11Lﬁu 30 wan  duReudL IR TN
- @ -g v
ABURAINTY aunqnwuuzuwzu@anwa
ﬂ v a o v # v a ' a
AL LRI TRTaARAY NTLUVHLEEIEIYIZRAILABNTHRITLAN 50 da
1

' . < » v g . ¥
WUIARTITIUT HWRHUHTSUUQl?a1ﬁ1m?sﬂﬁu11ﬂLaﬂﬂuﬂﬂBUﬂ1n1Wuﬂ11N1 Rdﬂﬂﬂauuﬁz
|

[ J - W
LUuﬂvﬁu§n1zuu§t§a1ﬁ1q1ﬁnuu1§
: |



50

w ' r - vad_wv. a o - - - » ¥ a
A718879N 4 nw1uuu11=uun1ﬁuzn1ua1u1nuwtnaﬁnut1a TaanTduart 91 w3l
4 w we v Valo
NITRANANAANITUARIAWYTENAY uaznw1uﬁaqn11u3ndwuﬂ1n111aanunﬁ1
uﬁaqTaazﬂuuunaqnn Lw1151ﬁi1Lﬁugaqawﬁanw1éﬂu1mtH1u1ﬂ1snau
) : ﬂ » # a o ﬂ
17112 Vp-Expert 174l u1zuugt grdyrus shell ni U TAUN MUY
t - ol o v Y v o, g
HAUNAY u1ﬁn11uaaqavﬁu31auawﬁana Wasuantarn17IMA1UINEL LU N
o ] Fu - i ﬂ v #
aaundungnga1suunue UANIINUUNAT Vp-Expert a4l UITULHL 871y
- < Y Ve - o = o w
fua shell nd@w 70T IanuUAITHRILITEULUNNARIALAN BasAINTRTd 9 uny

4 4
LﬁiaQRauﬁataavgaﬂa (PC: Personal Computer) ‘l&



Flow Chart WFAYIURAUNTITAININTASTINDANTEUY

START

INITIALIZE

AND

TERMINATE

YES

( EDIT

EDITOR

SELECT END OF
\ EDIT OR CONSULT

CONSULT

o
sun 2.5
E ]

Y
CONSULT
M2

NN Ta8TIa89 T8 UL

51



52

3.8 n1TaanuuuTEUY
4 v o - us 4
NITaanlUUTZUUAITLTHRBIINNTEAY tnauuu1ﬂ1ﬂuaanaqn11u1nquuant11
o dow
LATINTABL TURLIN
L7] of 4 i 43 <
vimnne trrazRastulmunaniauta L dmungtuny CEECUVRENEREERE
R ¥ ﬂ a ' da . . o
2129TUUNITINAU TN NI L dul duly n1a!a41aq NARA ATRAUZAINITINATUTAR LKL a8y
- ¥ a4 . : v g ﬂ v a u B i
HAYATRALUUILUAENANAN nwnau341=uugl LR RGTEEA ugtaanTnﬁaaﬁaaqnuanﬁmsLawws

- ' 4 ” a a v o
ﬂadﬁmﬁﬁ FMAWENLTAY "NITUITUARRANLTE" R IU1TanMRRTIATN

o ] J ‘ e e}
AMTATIATIRUTHNEIad 90 2 1 TavdlanaeiTa, darda  dwnaanas

v o gy ca h i
A7 TIEaENTHUA LR T4nAa ship @iy
goal = ship

J - -~ o--¥ X
nmue flov diagram da<UyuInynuaTuiu LUUIURAUABINTTURAY
v 7T g | ) Mg wr -al.ﬂ IR W e %
n11u31un11uﬂnqﬂaﬂuznaqaaaﬁaunaqnuaaunQﬂL‘uaanuw TURIAATIN 2 LTIELNUIN
' ﬁ aa fadw a e vl '
Tnuanaas THUAILL uuaanTunanﬂaqunﬂTaguﬂu 1un1mnn11u3uuﬁn uasTasuuing nng
' qq(l.ﬁ o w v_w ALY . i o
WIRITANMARNTUIRTHAL uaznaq1au111n51ﬁuann1u1aLnawuawaasnﬂiaiﬂnn11aun1u
L |

4 2_w v W @ 1 aaq {1 g
TALATAINTA TURIBAINN 2 AWMARNTUIARTY 7 3z UuAl

v

3.8.1 T¥1147uun
E ]
3.8.2 A71ME171849L T2
< @
3.8.3 AL T2184L 78

o 4 VvV o @4
3.8.4 u;1aqunun731u

3.9 Anwazyad VP-Expert WA¥IuRauni1Tlgenu
3.9.1 Anwmznay Vp-Expert

Vp-Expert Aa expert system development tools



Vp-Expert

Vp-Expert

53

418RAN1TIH

HadunTaiag exchange data fu dBase database
file wia Lotus 1-2-3 worksheet files uas
Ascii text file 1Aana

inference engine Lﬂun11uﬁﬂmu1nﬁﬂuuu
Backword uar forward chaining

Lludnsasaay Simple English rule construction
L Tudnsaen Automatic question queration
\luinuarnas built-in text Editor

i Floating point math functions

U Iuzay VP-Expet Inference Engine 1u
Knowledge base file 3stenaulusia 3 d7u Aa
- Actions block

- DAY N

- Statements

Actions Block istﬁuﬁﬁuan inference engine
iwﬁaﬁnw1ﬁaznﬁaa11 waz Actions block #4&7u11n
#u113 database operation, Spreadsheet
Operation

nQAY 1 1sa§1u3unaq IF/THEN TA83%LhUR 4815
HERLR

Statements 3xUTenautufia ASK statements uas
Choice statements ASK stalement 1¥Tun174774
UT¢TaAd M4 d7u choice statements 1¥1unng
#¥19Fan2wi duia i fan

n1sunilguiaay VP-Expert inference engine ax

Lﬁuuuu "backword chaining" a8 inference



54

engine 3z13ua1m goal Nau UAININAUNINIRIY
dunay Rules Ui 7as 7 (A1tawunty Rules Tmi
FalU) unTefivwudinin1i goal iuaty

- (CNF 100 Aa confidence factor |UuiIugAIAIM
Futindun degrocee of certainty TRa CNF 3&dA1
gﬁuﬁ 0 fiv 100 0 A8 absolutily false uar 100
Aa absolutily fxu)

- TunianmaentTidaudaiiu Database au 7 A#mTa

van Database w11Ha1uth Taabumauni Tt
aéTudﬂuuﬂ Actions block TABNAYFYA14Y LiuduN

v GET, PUT , APPEND, MENU, WRS tiluén



VP-Expert Knowledge Base

Actions Block

File(s).DBF

Rules

Rule

Base

File(s).WKS

statement

Text File(s)

File(s).COM

File(s).EXE

File(s).BAT

4 »
Eun 3.7 TATIATINMEY Vp-Expert

Information

Base

Executable
Program

Files

55



56

- Tud7unay Rule Base 3ziTznauluaas Actions Block, Rules,

Statemnt

- 1ud7unay information Base 3zUTenaulugas Files.DBF,

Files.WKS, Text File

- Tudqunay Executable Program Files 3zUtenautuaqa File.COHM,

File.EXE, File.BAT

uanianiu VP-Expert i¢ﬁ1n11nL?audaﬁu1u1un1un1auan15 Trad1u11n
Lﬁauéaﬁu DOS Com, EXE Files uav BAT Files Taa1dda&s call, ccall, Beall

v = g - do—l—a
Lauau Main Menu WAn HAYU Al

ﬁu - el v . & ' w
1. Help ua1ﬂ1BEHUﬁaqun11tn11Un14ﬂuuasnuaaua1q 1 72404

Function Key R4 1

04‘-’_ o 34
2. Induce LﬂuadnTH Link nu Database nnauan 11unqntﬂu text

nia Worksheet A28
& ﬂl J - v v
3. Edit idudrwuntddmTul I iduntaTusun sy
\ Tl ¥ v ]
4. Consult LﬂuﬁaunTun1aaua1qqan1aqzu1snau1uava

a - T D G
-1 Go A8 N17 Run 97uuu 7 uazTuA1dy Go zdTEnavturlaa1dy
o4
n

b &

a ' ~E a4 -
How ua¥ Why Lwa azanunatnguaawq 1 WALAIAY slow URr fast LWARAUAY L WY

=
AL TITUNTTURAIWAN 9380w
- 2 e AT
4.2 Whai if azuaaqﬁqﬂwnauqan1antnaniaq
. I e " 4
4.3 Variable 3zudadaduTane 1 n1f
1l o4 £ u::
4.4 Rule 3ZUARINQATY 7 NLAUTINIMNG
E - . 4 l)c..‘a - L
4.5 Set UtenauluaiaAtdy trace N1¥A4NIT trace on uardA ¥y
4 y <
slow, fast tuaaauaz1ﬁu911ut111unﬁ1udnquanﬂqaanﬂw

v v
5. tree ITUAAVIURAUNITNIIIMANEEUTY

& &4, v 5 ais o
6. Filename \iuduii¥idanda File ETATRTTEN E AR



57

7. Path (DudruM1¥aF19n19in #8158 unng Access 1¥a 3  drive

AN 1 A

3.10 N1TATINABULY
v v v v » ﬁ - v
ATMRUULY (prototype) TUNITATINARUULLYL uazun11udaqn11uztauﬂz
2 . a v_w v > ] i
ABUTUNN TaanwsaﬁnaTatnuna¢a1ﬁuz1uuauaq 1un11a¥ﬁ41suunuuuuuu ujaﬂ1=dqﬂ

o wu v ' o v -
LHaNIAI L DUt A8 91 T 19 Ty wazmmunIeTun Tundguanaunazd 119 TEuuI 9

v 4 v £ X YV ae P N a A
YUURBUULUUNATINAUY  IEABIHANBUZNITAIIUN L AN AUNUTE U TINI L liem
' s v w R T 7) ' v -1 ldjv 4
Aa  uAnImuAIvnauL aRtaen1Tundguanatauaanil TEuuRLLULNaLL UAUMLY LWaTTlu
' v d v, b v - ' 4 n
nﬂTna#aqun11unﬂmmwnTanﬂnwTaanuuuuﬂuugnnaquvaTM waziwaldunuIinielunig

ERERIALENAT

3.11 TATIATI9189TEUUATHAR
TEUUNTTHAR (production system) 2UTENBUAIETE UL NG 3 d7u AB
i ﬂ od )
- production memory | uduuntnuzwuaqwuz
i & ¢ d., w4
- interpreter LUuaqunn1nu1n1unﬁ1aauquuaﬁiunaqna
3 ﬂ:i. v o e a & va
- working memory i U TUNMMIMUINTRAITLALAIUATINTANN T TAUN 1
3
] v
HINAURE
'2..’ 3du4d 1l z .. .. dbvral o
TINIAWMAIWBAMEN  Aa wing production memory 3IznmuINLINUIIN
v a4 1 a ¢ o { ﬁ 4 J -
AINT UATUNUIBAULATAUTIRETL udunmintangann production memory uni1U7au

oA o o ; . : ] <4 &
tnaUﬂuadﬁufnagﬁud1unaq working memory T4 wvorking memory uastﬂudauntnu

a o ) v N
AIUITINTRAIINNITATUNINABAR IR
L]

o ¢ e PRV o
1Uﬂ11tu78UlﬁEU3805ulﬂaTu?LﬂaTuazﬂﬁﬁﬁuaqﬂUIuaﬁu

- pattern matching tiun1THIn 7L U38uL Ray



58

5 : ﬁ 4., w 4 -
- conflict resolution 1 ui1unnﬂuu1n1unw11aanna

. . v 4 . v d v a v
- execution Lﬁui1unﬁuuwnn1unﬁ15qn115ainanan1aLaannﬂua1

- a { Iz a w - o < ﬂ »
ANHAZIBINITAULABTUTLABTY ILLTNA2EAYTLUTAULNAUTUR2uNL UUAYR I L TR
- - i = da 94‘1
14 working memory nuzwuaqﬁufnag1u production memory 1un1muﬂstﬁu1u1anu
a4 o4 - v u < 2‘ & 5 .
nauaﬁuﬁantuatU?EULnauua1a1qnu TunTa fuudIuaay conflict resolution 3¥nn
v o a v 4 w L a ¥ a v
wuwn1un11taannanangnaaq RQTun11LaannauazunTzuuunw1na¢n11a§u1uuuu1ﬂunu1
el EY
n1atﬂun11uwtuauaaﬁnauwu11q (fFact) Tuwritmune (goal) HAZNTTANIRUUY
1

v o 9 a a 4 u v odw v & fa
gaunau 144 un11nﬂtuquaawnLﬁwuuwa1u§ﬂ11ua1q LHETANQIANAAINITURINL ANTAIA

(execute)

df e ™y d-lle L\ ad - ] '
VNBLANTAIALATINAY NazIundutluna pattern mateching Tnu uag3zuty
4 ..'le. JVQ : qu g Hd 1
L5788 7 WNTENYTRAIRAUNUNRTY iqn1zu1un11aunna11u1nanuﬂutTHnaw nITaUNY
. ™ ¥ < %
(inference) ?qanvmzn11aguwunaq1:uuutﬂunWTagnwuuuuiauuaq (backward

chaining)

- v ﬁ - 4 o, v < 3 a
naqn11u1 (cache) 1 ud1uuuauaqtHTaqaguwunnﬁnu1n1un11{nunuﬁua1e
2w v M w ? v ~ v ﬁ '
nqn1aa1nn11agnwuuazaqn3wunﬁwug FMTUTEULNL AL MUAT ARVAINT L L Uunuaa
L | : |
o 4 2 a 4 a o & dw
A77M3T249717 NLNURIINATY LﬂaﬂﬁTun11w1n11ua1qnoau 7 NREYNITNTINILAIUBE

“ vy o ' . = o~
934971”3“UW¢R7181?33L?ﬂﬂ?? Working nemory n15tﬂunu

a a4 T v u a a d{d_ v
H1TNQTQﬂﬂﬁTﬂﬂﬂquungﬂﬂqﬂuﬂ1ﬂﬂgqﬁ MTAANDAVUWIUNTAIINN I TAUN L
L

1 : Speed = 20
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Question (speed) = ’What is the spped of ship?’
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Y Y i ,
(goal) uamwazassimunaiiy 1uuw¢ﬁ1qt?annﬁ1agu1uﬂuﬂu11 goal-directed
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na1ﬁu111m1nﬁ1anwuuuuaauwaqnaq51nn1qnflna1nunﬂ1ﬂ1a1uanL?a Aan

ar i d | !
A78879N 1 UFAYNGATN 1 TANQRIY 1

goal = ship

1. If displacement = 1000 AND
length = 50 AND
speed = 30 AND

gaurd-ship = no

Then The_ship PCF-CLASS
2. If displacement = 1500 AND
length = 60 AND
speed = 30 AND

gaurd-ship = no

Then The_ship

PCF-CLASS
3. If displacement = 3000 AND
length = 90 AND
speed = 20 AND
gaurd-ship = no

Then The_ship CARVETT-CLASS

"

4. If displacement = 4000 AND

length = 90 AND
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speed = 20 AND

gaurd-ship = no

Then The_ship = CARVETT-CLASS
5. If displacement = 4000 AND

length = 120 AND

speed = 15 AND

gaurd-ship = no

Then The_ship = FREGATE-CLASS
6. If displacement = 5000 AND

length = 130 AND

speed = 20 AND

gaurd-ship = no

Then The_ship = UNIDENTIFY

Y '
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34nuﬂaq111uu11nau1nnﬂu goal = ship | ui«nnﬁnun11Lﬁﬁuu1anaqn11nuu1n1qu
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A8 A11aY ship
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dmTulumazan 1: 09 6: o UNQAIY 1 1u1qun11u3nnﬁuuanaﬂfﬂnaqaﬁ

- v 4 1
ship analatdautasnig 9
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dﬂu1un11agnau Lasauaguﬂuqsuaﬂgnaﬁ1uuwa iMawu  goal = ship
4 [ , ' o yl.d
lﬁ'fa\laléu'l“'i-'ﬁuﬂ"lﬂ'\u“"lﬂ'lﬁﬂ\l ship 11;33311 q']ﬂuun'izuﬂﬁe'l']ﬂWﬂ'l']N"l"}iaaz‘lT
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ﬁﬁquazﬂﬂuuasgn1nu1unaeﬂ1ﬂuf (cache)
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ﬂ54ﬂ1wui
displacement = 4000
length = 120
speed = 15
gaurd-ship = 1no

<4 4 o v ' X - ' '
LuaLa1&1aquwuuﬁgntﬂ1uuﬂaua1u1aﬁnaq ship uwlUTEMIIIAITHIRYTAN
. 4 v v » J 1 - v
ship La1aqauu1uazd111ﬂnaawnnau1n1u§naqanwu LWaRI1 way then 1a4ngnaia
1

44 " " 14
nuNITUANATRaY ship agunq
4 ; . 4 i
LHanIuNIATI1aY  displacement, length, speed LﬂTacagnwuazgnaaq
ﬁ?ﬁuf T93L1RAN displacement = 4000, length = 120, speed = 15 WA¥A1TAY
4 I ] v 4 ] 4 ¥ " 1 v 4
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ship = Fregate-class
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displacement = 4000

length

120

speed 15

gaurd-ship no

3 1 ship Taagawnxﬁﬁuu1u

= o
JuRaun 2
A3 T4
displacement = 4000
length = 120
speed = 15
gaurd-ship = no

- v o " ]
4 guaq then ma84ngEa 1: NA1DEY ship ag

[ = s 1 - t 2 v
6 A7 displacement, length, speed uﬂagTuﬁaqﬂuwuzuaqaﬁu

5 IR displacement, length, speed

o <
aumaun 2 displacement, length, speed

J v - v
7 nQna 1-4 WA 1a

5 0n
: |
o < u & v
8 lwun11u31uﬂa¢n11u3 UREUAANNA
aiunnﬁuf
displacement = 4000
length = 120
speed = 15
gaurd-ship = no
ship = Fregate-Class
" 4
ATRALAR
ship = Fregate-Class
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Seeking advice.

Invoking 1:

1. If displacement = 1000 AND
length = 50 AND
speed = 30 AND
gaurd-ship = no

Then The_ship = PCF-CLASS

Seeking displacement.
Using displacement :
displacement = 4000
Found displacement.
Seeking length.
Using length :
length = 50
Found length.
Seeking speed.
Using speed :
speed = 30
Found speed.
Seeking gaurd-ship.
Using gaurd-ship :
suard-ship = no

Found guard-ship



1 Failed.
Invoking 2:
2. If displacement = 1500 AND
length = 60 AND
speed = 30 AND
gaurd-ship = no
Then The_ship = PCF-CLASS
Already sought displacement
2 Failed.
Invoking 3:
3. If displacement = 3000 AND
length = 90 AND
speed = 20 AND
gaurd-ship = no
Then The_ship = CARVETT-CLASS
Already sought displacement
3 Failed.
Invoking 4:
4. If displacement = 4000 AND
length = 90 AND
speed = 20 AND
gaurd-ship = no
Then The_ship = CARVETT-CLASS
Already sought displacement
Alreday sought length
4 Failed.

Invoking 5:
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5. If displacement = 4000 AND
length = 120 AND
speed = 15 AND
gaurd-ship = no
Then The_ship = FREGATE-CLASS
Already sought displacement.
Already sought length.
Already sought speed.
Already sought gaurd-ship.
5. succeeded.
Found ship.

ship = "Fregate-Class" because 5.
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kb : navyl.kbs loaded.

1Help 2Go 3WhatIF 4Variable 5Rule 6Set T7Edit Quit

1Help 2How? 3Why? 4Slow 5Fast 6Quit
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Welcome to the world of Navy!

Press any key to begin the consultation.

How many displacement of this ship (in tonsgross)?
80 100 1000
1500 2500 4000
4300 4500 4700
5000 10000 15000
12000 25000 30000
RULE 1 IF

displacement = 4000 AND

length = 120 AND

speed = 15 AND

gaurd-ship = no

THEN

The_Ship = FREGATE-CLASS ONF 100

Finding displacement

A1atua

o . v ﬂu 3 a -
= TEUUIZLTUNTIUTAAN TN U L TEuY Interactive Aa3Izun9

» -1 v_wa a7 a o ' 4 v w
- 1unuaauu1zuuaznﬁug1u1w TETNIURITAIL TANTRIAL N TA Lua§1ﬁ

AU-AAN 1=ui1Q1zuuﬁu€1i

- 4 w~ - JI’ »
AAUAIDNINTRALAAY Cursor TUAYATIRAUNRANNIT URINR Enter

< " ' Y . e e
TEUUNIEN N IUAA TUTR AT UUIZRIA 10N TnLRa Ta L
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0

T

10

16

19

22

30

5

8

11

1T

20

23

What is the speed of ship (in knot)?

12

18

21

24

RULE 281 I
displaceme
length >
speed > 0
gaurd-ship
THEN
The_Ship =

Finding sp

F
nt ¢ 1000 AND
50 AND

AND

= no

Anchored_ship CNF 100

eed

displacement = 5000 CNF 100

lenght

= 100 CNF 100

o i
Aaguna

- N »_ g < - - d 4 w
- 1u|uaauu1xuu1=n1ug1ﬁ11011u111naQt1aun11u111tn11a 1uag1f

. 4 “ . <4
RAUAININ TaBLAAU Cursor Tﬂliﬂﬂlﬂﬂﬂaaiﬂ11 u51na Enter
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Has the ship a gaurd ship?
YES NO

It may be the ship on fregate-class.

The most appropiate ship is FREGATE-CALSS

speed = 15 AND displacement = 4000 CNF 100
gaurd-ship = no lenght = 120 CNF 100
THEN speed = 15 CNF 100

The_Ship = FREGATE-CLASS CNF 100 gaurd-ship = NO CNF 100

Finding displacement The_Ship = FREGATE-CALSS CNF 100
Finding lenght
Finding speed

Finding gaurd-ship

1Help 2Go  3WhatIf 4Variable 5Rule BSet TEdit  .Quit
1Help 2How? 3Why? 4Slow 5Fast BQuit
A1afula
- -1 e N r 4w . 4
- 1unuaauu1zuu1=n1u11ut1a§unuu1a1u tunngaaun1nquaataau
- . dw v < V. .» [ |
Cursor TUavAIRAUNAAINITUAING Enter TEUUNIE AR TN T8
4!‘!"! - -
NHITRBINIINTIN ARLTANUATR
k]
43‘ - L ] u.: -
- TUNTAULUARAUA 1D N TEUUAYNE 1A TEIWNAUUT = 4000 A% KI1NE9
< < w ' -4
= 120 W8 A1MLTY = 15 uae TEuunIzudIvNTwd et Taduu e
4
(Frigate) 1uauavan1a~naqz73ua1 1-uunastnauna1u1zuua11ﬂnaq

L1auu ua-iq1uﬂ1-aﬂdn1u1utuata1uuu1auna-tn1dn1un11aa31u
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71 72 73
74 75 76
T 78 79
80 90 100
120 121 122
123 124 125

Exemin it again and becareful!EGATE-CALSS

The most appropiate ship is UNIDENTIFY

displacement > 20000 AND displacement = 21000 CNF 100
lenght > 200 AND length = 20 CNF 100
speed > 15 AND The_Ship=UNIDENTIFY CNF 100

gaurd-ship = NO

THEN

The_Ship = Passenger_ship_or_Tank_ship
Finding speed

Finding gaurd-ship

1Help 2Go 3WhatIf 4variable S5Rule 6Set TEdit Quit

1Help 2How? 3Why? 4Slow G5Fast 6Quit
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a4d 4 v a a 4 € q -
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kb : navy2.kbs loaded.

1Help 2Go 3WhatIf 4Variable SRule BSet TEdit Quit

1Help 2How? 3Why? 4Slow 5Fast 68Quit

4 ] £y 4
TN n.4 Luguannaq1suuﬂﬁa1un11taunia

. -
CREDSIRE:]
. Iz N F g o {
- T2UU3¥NIN1T Load 1ﬂant?antuauﬁTiauuaanuﬂ1§q1u 1un#1ia
~ -
navy2.kbs 1aqnt18n1f

¥ : 4 > . - 4
- TuzuaauRalyl 1aau Cursor TUNATEY Go ua1ne Enter LWa'ln

Truunn9uaa



125

WELCOME TO THE WORLD OF NAVIGATION!

THIS IS PROGRAM USE FOR NAVIGATION GUIDE

¢({--Press any key to begin the consultation.-->>

- -
A180U"8

e ws " 3 ar 14 s -Ia
TEUUILUUSUIRTL a»rnwuuu‘li‘dwwaﬂugu alun17Laut 3aludenaTan



Where do you want to go?

Malaysia
Philippines
Australia
Srilanka
United state
Maldives
Fijji island
Marinas island
Korea

Iraq

Yemen
Somalia
Egypt
Algeria
Israel
Turkey
Yugoslavia
Italy
Portugal

Finland

Singapore
Taiwan
Newsealand
India
Canada
Seychelles
Tasmania
South Africa
Pakistan
Oman

Arab Emirate
Ethiopia
Libya
Morocco
Lebanon
Malta
Austria
France
England

Kenya

Indonesia

Japan
Vladivostok Russia
Hawaii

Panama
Mauritius
Caroline island
Honglkong

Iran

Southern Yemen
Saudi Arabia
Sudan

Tunisia

Jordan

Syria

Bulgaria
Germany

Spain

Norway

Tanzania
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The most appropiate way is
Thailand--->Malaysia-->Singapore--->Srilanka
--->India--->Arabin sea--->Somalia--->Ethiopia

--->Sudan--->Egypt---»>Libya--->Tunisia
SUGGESTION!!

#*%%¥ Use the map n0.4071,4072,407é;2127,4014.
‘#*%% Your ship will pass the natural gas satation at position
lattitude 9-30-45 north
longitude 101-24-34 east.
and the range around 12 mile from anvigation line
becareful the sailing.
*#%% Direction of jairo campass between
lattitude 232-46-22 north
longitude 11-36-53 east.
%% Before you pass the algiers bay it has a bouy
on the left side and right side of this area.
#%% Becareful an underwater rock and restricted area.

Enjoy your sailing to Tunisia

1Help 2Go  3wWhatIf  4vVariable SRule 6Set 7Edit Quit

1Help 2How? 3Why? 4Slow 5Fast 6Quit
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TunTanitaansa 3 Al Truug 18 TuN I TANEN L TAUUNEL T8
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NITUTIBRALLAAARTY 1 UARYANAATUW

Select the correct choice. If your choice is true. It will have

a new quation. If your choice is false it will stop testing!!

Create by

LT.JG. XKeattipong srisopha

¢(---Press any key to begin the consultation.--->

| w Gt -l a
Eﬂﬂ n.5 Luunan3541=uuﬂ151un113nunt1ﬂuuﬂat1a
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What is the name to ship?

Surin
Chaopraya
Saiburee
Rattanakosin
Kongo_Japan
Newport_USA
Baleares_Spain

Wilson_England

Naresaun
Bangprakong
Hainan_Myanmar
Kasturi_Myanmar
Scylla_England
11661_Russia
Khanjar_India

Brewton_Taiwan

Uss-Knox

Kraburee
F-956_Korea
Victory_Singapore
Labav_Israel
11356_Russia
Garibaldi_Italy

Parchim_Indonesia

horse-power =

speed = 27 AND

duty-range = 2500 AND
navigation-systenm

electronics-warfare-system = none

THEN

The_Ship = USS-KNOX CNF 100

Finding name

35000 AND

none AND
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A1t

- 1=Uﬂ1=uia11ﬁn:al?ad11q :Qsﬁﬁn11ﬁn \dY¥ 7.a.Surin T.a.Naresaun
7.8.Uss-Knox 7.a.Chaopraya 97.a.Bangprakong 97.a.Kraburee
7.a8.Saiburee 9J.a.Hainan_Myanmar 97.a.F-956_Korea
7.a.Rattanakosin 97.a.Kasturi_Myanmar 9.a.Victory_Singapore
.8.Kongo_Japan 7.8.Scylla_England 9.a.Lahav_Israel
T.8.Newport_USA 7.3.11661_Russia 7.a.11356_Russia
7.a.Baleares_Spain 7.a.Khanjar_India 97.a.Garibaldi_Italy
7.8.Wilson_England 7.a.Brewton_Taiwan 97.a.Parchim_Indonesia

- TaaganazLﬂuéxaansauﬂat?auﬁasi1

4 a & dw v 3 - '
- Luaqﬂntaann1anaaqn11anua1 TEUUNIENIIuRa T
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How many Normal-displacement in tonsgross?

duty-rang = 3500 AND
navigation-system = jairo-pllhua AND

electronics-warfare-system = esm-9231-1

THEN
The_Ship = CHAOPRAYA CNF 100

Finding Normal-displacemnt

375 400 500

300 960 1000

1075 1200 1500

1800 1840 1837

2000 2180 2500

3000 . 3420 3450

3600 4000 4600

4975 5000 7200

speed = 30 AND name = Chaopraya CNF 100

A1atu1a
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kb : navyd4.kbs loaded.

1Help 2Go 3WhatIf 4Variable 5Rule 8Set 7Edit  8Quit

lhelp 2How? 3Why? 4slow S5Fast 6Quit
o - o a
3“" n.6 tugnanisuuuﬂ3111aastaaanaﬁl1a
CRERIIRE

. id 4 . i
- T=uu3ENIN1T Load 1ﬂan1?un;uauw1ﬂauuaanuw1;¢wu

b1 ‘
- TunTau ‘1¥a navyd.kbs gnt?unuq1?11u
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Welcome to the test of your knowledge about the ship!

The type of ship is

- FRIGATE

- CORVETE

~LPT

Select the correct choice. If your choice is true. It will have

a new quation. If your choice is false it will stop testing!!

Create by

LT.JG. Keattipong srisopha

(---Press any key to begin the consultation.---)

A1aTUNE

. , Ya
- TEURZUUSUIR L ATV TEUNUARAS T
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What is the name of ship?

Surin
Chaopraya
Saiburee
Rattanakosin
Kongo Japan
Newport USA
Baleares Spain
Wilson England
F123 Germany
Stinger USA
Typhoon Russia

Yavuz Nato

Kondor Indonesia

OPV Denmark
Turya Cambodia
Lupo Venezeala

Galahad England

Naresaun
Bangprakong
Hainan Myanmar
Kasturi Malaysia
Scylla England
11661 Russia
Khanjar India
Brewton Taiwan
Hatakaze Japan
Leechun Korea
Kotenear Natherland
Niterois Brazil
Saar5 Israel

0SA Somalia
Fa1500 Columbia
Bedok Singapore

Viraat India

Uss-Knox

Kraburee

F-958 Korea
Victory Singapore
Lahav Israel

11356 Russia
Garibaldi Italy
Parchim Indonesia
Lafayette Taiwan
Kittyhawk USA
Broadsword England
Zhenghe Chaina
Mg110 Italy
Le-Foudroyand France
Venticinco-De-Mayo

Mekat Germany
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Normal-displacement = 1837
Full-displacement = 2072

lenght = 103

wide = 11.33

depth = 3.38

helicopter = BELL-414
surface-missile = C-801

type = frigate-053ht

air-missile = none
protect-system = radar-reflection-gun
gun = 100mm-37mm

anti-submarine = antisub-missile

inactive-service-time = 5-may-2534

1]

main-engine = mbtu-20v-1163tb-83

2400-kw

horse-power
speed = 30
duty-range = 3500

navigation-system = jairo-pllhua
electronics-warfare-system = esm-923-1

The name of this ship is Chaopraya

1Help 2Go 3WhatIf 4Variable 5Rule 6Set 7Edit

lhelp 2How? 3Why? 4slow 5Fast 8Quit

8Quit
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ACTIONS
DISPLAY "Welcome to the world of Navy!
Press any key to begin the consultation.™"
FIND The_Ship
DISPLAY "The most appropiate ship is {The_Ship}";

RULE 1
IF displacement = 4000 AND
lenght = 120 AND
speed = 15 AND
gaurd-ship = no
THEN The_Ship = FREGATE-CLASS
DISPLAY "It may be the ship on fregate-class.
BECAREFUL!!!.. air missile and surface missile

RULE 2
IF displacement = 4000 AND
lenght = 120 AND
speed = 16 AND
gaurd-ship = no
THEN The_Ship = FREGATE-CLASS
DISPLAY "It may be the ship on fregate-class.

BECAREFUL!!!.. air missile and surface missile
. '11GO TO THE BATTLE-STATION NOW!!!..":

RULE 3

IF displacement = 4000 AND

lenght = 120 AND
speed = 17 AND
gaurd-ship = no
THEN The_Ship = FREGATE-CLASS
DISPLAY "It may be the ship on fregate-class.

BECAREFUL!!!.. air missile and surface missile
..!!11GO TO THE BATTLE-STATION NOw!!!,.";

RULE 4

IF displacement = 4000 AND

lenght = 120 AND
speed = 18 AND
gaurd-ship = no
THEN The_Ship = FREGATE-CLASS
DISPLAY "It may be the ship on fregate-class.
BECAREFUL!!!.. air missile and surface missile

..11!1GO TO THE BATTLE-STATION NOW!!!..";



RULE 5
IF

THEN

RULE 6

IF

THEN

RULE 7

IF

THEN

RULE 8

IE

THEN

RULE 9
IF

THEN

displacement = 4000 AND

lenght = 120 AND

speed = 19 AND

gaurd-ship = no

The_Ship = FREGATE-CLASS

DISPLAY "It may be the ship on fregate-class.
BECAREFUL!!!.. air missile and surface missile

..!!!1GO TO THE BATTLE-STATION NOW!!'!.,.";

displacement = 4000 AND

lenght = 120 AND

speed = 20 AND

gaurd-ship = no

The_Ship = FREGATE-CLASS

DISPLAY "It may be the ship on fregate-class.
BECAREFUL!!!.. air missile and surface missile

.+111GO TO THE BATTLE-STATION NOW!!!, .'";

displacement = 4000 AND

lenght = 120 AND

speed = 21 AND

gaurd-ship = no

The_Ship = FREGATE-CLASS

DISPLAY "It may be the ship on fregate-class.
BECAREFUL!!!.. air missile and surface missile

displacement = 4000 AND

lenght = 120 AND

speed = 22 AND

gaurd-ship = no

The_Ship = FREGATE-CLASS

DISPLAY "It may be the ship on fregate-class.
BECAREFUL!!!.. air missile and surface missile

displacement = 4000 AND
lenght = 120 AND

speed = 23 AND
gaurd-ship = no
The_Ship = FREGATE-CLASS

v
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WELCOME TO THE WORLD OF NAVY!

(This program uses C/Written by Lt.Jg Keattipong Srisopha)

Press ENTER to continue
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