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Evxap1oTie

Ou 1leAx TpaTiIoTEWG Vo VY APIOTHOW ToV K. AnpnTpio Apywchd, Kabyynty Tng
TxoAijs Aypovouwv koa Tosoypdpav Myyavikarv Tov EMIL yio T SvvatoTyTo
OV POV €DW0E VX EKTOVIOW THV TXPOVOX OLTAWUXTIKY epyooior Kor THv

apéproty forOewx ko ovpfolsy Tov, oty emTvyy 0AokAgpwon Tig.

Ezions O 110eha v evyaprotiow Tov Zdaktopa k. Apyvpo Apyvpidy, o osoiog
oT&OyKe STt jov 0Tr0TE TOV Y pEIROTK, 0TT01XdTOTE Wpex Kext pépex, PoyOarvTog
JE OUXVTIKK pe Tig oUUPOVAEG TOV Ko Tig YVWOELS TOV OTHY TPXYUXTWOY THG

TPOVONG E0Y XTI,

Téhog bev Ox pmopovow v Taxpa\eipo Tig evYAPLOTiEG pov, 0t OAovg TOUG
KaOnyyntég g Tyoljg Aypovouwv ke Tosoypdgpaov Myyavikav Tov EMIT Ko
OTHV 0IKOYEVELX JLOV, TOOO 0TI YUVXIKA OV KX TO YI0 JLov ZaXxpie;, 000 Kot 0TOVG
YOVELG OV KL TOV XOEPPO JOV YIX THV AUEPIOTY], (XYOYYVOTH KXl CVVEXT] OTHPIEH

TOVG, OAX XVTK T Y POVIX TTOV CVVEX TG TG OTOVOES J10v.
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NEPIAHWH

Eival cagég 611 n dladikacia eTiAuong TTPORANUATWY 0TV QWTOEPPNVEIa ival
aKOun, TEpa amod emoTtApn kar Téxvn (Argialas & Mintzer 1992). To
OI0dIKOOTIKO TTAQiCIO yia TNV €TTIAUCT TOU TTPOBAAUOTOG AKOUN AEITTEl KAl TA
BiIBAia dev avatmTuoOOoUV TIG ATTAPAITATEG BEWPIEG KAl OTPATNYIKES TTOU Eival
ATTAPAITATEG TTPOKEIYEVOU va KaBodnynBouv ol apxdpiol oTnv dladikaoia Tou
TTPOCdIOPIOPOU  TwV  XPHoewv /[ KAAUWEWV ynG MHE  QWTOEPUNVEIa.
Anpioupyeital €101 n avdykn va PeAeTnBei cuoTtnuatikd n diadikacia Tou
TTPOCBIOPIOPOU CUUTTEPACUATWY OTNV QWTOEPUNVEIa XPAOEWV / KAAUWEWV
ynG, TIPOKEIYEVOU va KatavonBei KaAUTEpPa Kal va TuttoTroin®ei auTth n
dladIKaoia, Kal va avaTrTuxBei éva cuoTnUATIKO TTAQICIO yia TV avayvwpeion
TOUG p€oa atrd Tn dladIKagia avaAuong EIKOVOG.

‘Eva  gpyaAgio yia TNV IKQVOTTOINTIKN aQvaTTapdoTacn Twv  dI1adikaoiwyv
eTTiAuong TTPORBANUATWY TTOU £€XOUV VA KAVOUV UE TNV yVWaon Kal EUTTEIpIa gival
Ta €UTTEIpa cuoThuata. Ta éuteipa cuoTiuata (Baon yvwong) avarrapioTouv
TV YVWON PE CUCTAMATA TTOPAYWYNAG, TTPOCPEPOUV PEBODOUC Kal epyalcia
yla TV avamapdoTtaon TOO0 Twv YeyovoTwy, 000 Kal Tng Oladikagiag
emmiAuong TTPORANUATWY, PMEOW TwV Kavovwy TTapaywyng. ‘ETol ytmopouv va
BonBrioouv oTnVv avakdAuywn Kal TUTTOTToiNoN Twv 8EvOpwVY atTdpacng yia TV
dladIKaoia TG QWTOEPUNVEIAG TTou Ogv  TTEPIYPAPETAl  aTTOAUTA  OTNV

BiIBAIoypagia.

O oKoTré¢ TNG CUYKEKPIMEVNG DITTAWMATIKAG £EpYyaCiag EyKEITal oTAV dnuioupyia
MIag Bdong yvwong (EUTTEIPOU CUCTAMATOG), OTTOU N avatmrapdoTaon Tou
€VVOIOAOYIKOU TTAQICIOU yIa TNV QWTOEPUNVEIQ TwV XPAOEWYV / KOAUWEWV yNG
TTpaydaToTroIEiTal, MEOW TnNG YAwooag TpoypauuaTioyou Clips 6.3 (C
Language Integrated Production System). Me ot1éx0 Tnv "mapoxn”
KATOAUTIKAG PBonBeiag o’ évav ATTEIPO QWTOEPUNVEUTH, O OTIOI0OG MPE TNV
EKMETAAAEUON TWV ATTAOUCTEPWY PUTOAVAYVWPIOTIKWY OTOIXEIWV PTTOPEI va
OIOKPIVEI KAl VO QWTOEPPNVEUCEI TNV EKACTOTE KATNYOPIa XPAOEWV / KAAUWEWV
ynG, OupBAaANovTaG KaT ETTEKTACN OTNV QvavVEWON TWwWV TOTTOYPAPIKWV
XAPTWV.

H 1Tapouca dImTAWMPATIK epyacia Xwpidetal o€ Tpia KEQAAAIA. ZUYKEKPIUEVA,
TO TIPWTO KEPAAQIO OTOXeUEl va oploBeTAcel TO TTedio TNG TEXVNTAG
vonpoouvng Kal Twv EUTTEIPWY ouoTnUdTwy (Bdon yvwong) TTapaBéTovrag
KATTOIOUG aTTO TOUG TTPOTEIVOUEVOUG OPIOHOUG Tou TTEdiou Kal KAvovTag Wia
oUVTOuN IOTOPIKI avadpour. 2To TTPWTO KEPAAQIO Ba ETTIKEVTPWOOUUE akOua
O€ QPXITEKTOVIKEG EUTTEIPWV CUCTNUATWY, TTPWTNG Kal OEUTEPNG YEVEAGS, KOBWG
gmiong otnv TeEXvoloyia yvwong (knowledge engineering), 1Tou OIETTEl TN
onuioupyia éutreipwyv ocuatnudtwy. Ettiong mrapoucidlovtal o1 TPEIS PACIKES
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MOP®EC GUANOYIOUOU, TO CUMPTTEPAOCHA, N aTTaywyn Kal n emaywyn. TEAOG,
TTPAYMATOTTOIEITAI TUVTONN avag@opd oTn YAwooa TrpoypauuaTtiopou Clips 6.3.

2710 OeUTEPO KEPAAQIO avaTrTUooETal BIECODIKA N HEBODOAOYIO TTOU ETTIAEXONKE
€101 WOTE va dnuioupynBei TEAIKA pia BAon yvwong, n oTroia CUPPBAAAEl OTn
pwToepunveia xpriocwyv / kKaAuwewv yng. MapatiBevralr Ta diaypduuara Trou
dnuIoUPYNBNKAV WG PIa YPAQIKN avaTrapdoTach TnG yvwong Kal avaAuovTal
o1 TPOTTOI TTOU ETTEAEXOBNCAV WOTE VA EKPPAOTEI N KABE KaTnyopia pe povadikd
TPOTTO. EKTEAEITAI TO TTPOYPAUMA YIA TUXAIEG KATNYOPIEG, dlaoTAUPWVOVTal TA
atroTeAEopaTa Kal oXoAMAlovTal ol AdUVOUIEG.

TENOG OTO TPITO KEQAAQIO TTAPABETOVTAI TO CUPTTEPACHATA KAl Ol TIPOOTITIKEG
TNG BAONG yvwong TTOU avaTITUXONKE.

Aé&eig KAaidida: Baon MNvwong, Kavéoveg Mapaywyng, KAdong, AvTikeipeva,
21patnyikn, Atgévra, Xpnoeig [/ KaAogelg Tng, DwTOEPUNVEUTIKA
XapakTnpioTiKd, Totroypaikoi Xapteg, Clips
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ABSTRACT

Land cover / land use interpretation is still an art without a formal theory
(Argialas & Mintzer 1992). A procedural framework for problem solving is
missing and the books do not elaborate on the strategies needed to guide a
novice to the process required for land use/land cover identification. There is,
therefore, a need to methodically study the photointerpretation of land
use/land cover reasoning process and, to better understand this process,
develop a systematic framework for the photointerpretation of land use / land
cover.

A tool for representation of problem solving process that has to do with
knowledge and experience are expert systems (knowledge base). Expert
systems represent the knowledge within production systems and offer
methods and tools for representing both facts and problem solving process
within the production rules. Furthermore expert systems can be used to
formalize and program decision trees for the process of photointerpretation
that is not described fully in the literature.

The purpose of this thesis is the creation of a knowledge base (expert system)
where the photointerpretation vocabulary of land use / land cover composed
of photointerpretation elements is represented within the programming
language Clips 6.3 (C Language Integrated Production System). This can be
also used to enhance the perceptual and mental models of a novice
interpreter and guide him during the photo interpretation of land use / land
cover.

This thesis is divided into three chapters. Specifically, the first chapter aims to
delineate the field of artificial intelligence and expert systems (knowledge
base) quoting some of the proposed definitions of the field and making a brief
historical overview. It focuses more on expert systems, of first and second
generation, as well as in knowledge engineering which governs the creation of
expert systems. Additionally presents the three main forms of reasoning, the
conclusion syllogism (deduction), abduction and induction. Finally, it makes a
brief reference in programming language Clips 6.3.

The second chapter describes in detail the methodology chosen in order to
create a knowledge base, which contributes to photointerpretation of land use
/ land cover. A listed chart is created as a graphical representation of
knowledge and discusses the ways that were selected to express each
category in a unique way. Specific runs of the system are presented for
random hypotheses, the results are discussed and weaknesses are indicated.
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Finally the third chapter presents the conclusions and prospects.

Keywords: Knowledge Base, Rules Structures, Class, Objects, Strategy,
Agenda, Land Cover / Land Use, Interpretation Features, Topographic Maps,
Clips
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1 Avaokétnon BiAloypagiag

H BiBAioypagia TTOU  Xpnoligotroimnnke yia Tnv  OlEKTTEPAiwon NG
OUYKEKPIPEVNG OITTAWMATIKAG €pyaoiag €xel oxéon ME TIG ETMIOTAMESG TNG
TEXVNTIG VONUOOUVNG KAl TWV EUTTEIPWY OUOTNUATWY (avatrtuén PBaong
yvwong), TNG QWTOEPUNVEIAG — TNAETTIOKOTTNONG OTNV avaAuon €IKOVAGS yida TNV
EVNUEPWOTN TOTTOYPAPIKWY XOPTWV, KAl TNG TIEPIYPAPNG, avaAuong Kal
avaTrTuéng Tng YAwaooag trpoypauuaTtiopou Clips 6.3 (C Language Integrated
Production System).

1.1 Texvntq Nonupoouvn - ‘Epmreipa Zuothpara kai Avamrtuén Bdaong
Nvwong

H ouvotrmikr] PEAETN TOOO TNG PAKPOXPEOVNG Kal TTOAUSIACTATNG I0TOPIKAG
avadpoung, 600 Kal TNG JEAETNG TOU OPOoU TNG TeEXVNTAS vonuoouvng (TN), oe
ouvOuaouo uE TNV avdamTuén Kal avdAuon Tou Opou Kal TNG "apXITEKTOVIKAG"
TWV EUTTEIPWY CUCTNPATWY, Ba CUPBAGAAOUV KATOAUTIKA Kal QTTOQACIOTIKA
OTNV  OUCIACTIKN) KaTtavonon Tou "poAou" (agiag) kal Twv TPOTTWV
avatrapdoTtaong piag Bdong yvwong. Etmiong kpivetal okOTIIPO Kal avaykaio
va oploBeTNBei n TEXVNTA OTTO TN QUOIKA vonuoouvn, KaBwg va avattuxbouv
Ol JOpP®PEG oUANOYIoPOU (aTTaywyr, CUMTTEPACUA, ETTAYWYH) KAl N XpnoiuétnTa
Kl O EQAPUOYEG TWV EUTTEIPWV CUCTNUATWY TTPWTNG Kal EUTEPNG YEVIAG.

1.1.1 Mepi TexvnTAg Nonpoouvng - loTopikd

To medio NG Texvntg Nonuoouvng (TN) eival TrepitTrou capdvrta (40) eTwv. H
é¢peuva oe TN apyloe TTOAU TTpiv €tmivonBei o 6pog "Texvnth Nonuoouvn™" amod
Tov John McCarthy, evw 10 TTpWwTOo €TTioNUO d1EBVEC oUVEDPIO DIECHXON TO
1969 oT1n Bdpeio Apepikr). ETTiong gival yeyovog 011 T TTpoBadiopa o€ auTd 1o
Tedio 06ONKE ATTO €peuvNTEG O€ TTAVETTIOTAMIA KAl EPEUVNTIKA KEVTPA TNG
Bopeiou AuepIkig Kal o€ peyaho Babuod to medio e€akoAouBei va "Kuplapxeitar”
atmmd Toug AUEPIKAVOUG €peUvNTEG, TTAPOAO TToU Twpa N Eupwtrn dev eival
TTAéOV O "QTWXOC Ouyyeviac", aAAd €xel kar auti va emdeiCel afidhoya
epeuvnTIKA atroTeEAéopaTa. KATTOIEG OTUXEIC OUYKUPIEG Eixav wG aTTOTEAECUA
TO KATTWG apyo &ekivnua Tng TN otnv Eupwtn. 210 Hvwpuévo BaoiAcio, yia
TTapddelyua, 1o "ouptrépacua” tou Sir James Lighthill 11 n TN dnuioupynénke
ammd AvIpEG TTOU OTOXO E€iXaV TNV KATAOKEUN TOU UNXAVIKOU avOpwITou wg
UTTOKOTACTATO TNG KUOQPOPIAG, €ixe WG ATTOTEAECUA TO "TTAYWHA™ TG KPATIKAG
UTTOOTAPIENG TTPOG TNV OXETIKA €peuva PEXPI TIC apxéS TnNG dekaeTiag Tou 80,
otav TTAEoV €yive QVvTIANTTITH N ONUaAcia Twv €PEUVNTIKWY OTOXwV TNG TN Kai
armo@acioTnke va  Ol0TeBoOUV  ONPAVTIKA KPATIKA KOVOUAIO TTpOg TNV
UTTOOTAPIEN TNG. Z€ auTr TNV aAAayr] TTVEUPOTOC OUVETEIVE O€ PEYAAO BaBud n
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avakoivwon Tng lamwvikAg KuBépvnong yia tn d1dBeon TEPACTIWY TTOCOWV
TTPOG Tn dnuioupyia Tou uttoAoyioT TTEPTITNG yeveds (Fifth - Generation
computer), o otoiog Ba e€ixe IKavoTNTEG eu@uiag. H lamwvik TTpooTrdBeia
MTTOPEI va PNV €TTEQPEPE TA AVAUEVOPEVA ATTOTEAEOPATA, OUVEBAAE OUWG TA
MEYIOTO OTNV avalwTTUpwaon Tou evOIOPEPOVTOS WG TTPOG TNV TN, KUpiwg oTnv
EupwTtn.

AvaTtpExovtag TTOAU TTI0 TTiIoW atrd Ta TTAPATTAVW yeyovoTa, ol pieg TNG TN
MTTOpOUV va XpovoAoynBouv oTo €pyo Twv apxaiwv EANAVWY @IAoCOQWY,
KUPIWG TOu APIOTOTEAN, KAl O€ PETAYEVEOTEPO OTADIO, OTO £pyo dIACNUWV
pMaBnuaTikwy 6TTwg Tou George Boole. 21nv Eupwtn o AyyAog pabnuatikdg
Alan Turing, o otroiog Bewpeital évag atrd Toug Tatépeg TG TN, 1AV O
TTPWTOG TTOU OIOTUTTWOE, KATA TN METATTOAEMIKY TTEPIOdO, TNV £vvola Tng
EUQUOUG UTTOAOYIOTIKNG MNXAVAG Kal TTPoodIdpIioe T OOKIU ME TNV OTToia
MTTOPE va "atrodeixOei”, ue eutTeIpikd TPOTTO, N UTTAPEN A YN Eu@uiag oe Evav
utroAoyioTr. O Topéag TNG KuBepvNTIKAGS (cybernetics), Kupiwg To HEPOG auTou
TOU TOMEéA TIOU QOXOAABnKe pe T dnuioupyia PNXavwy, Ol OTToIES
TTPOCONOIWVAV KATTOIO XAPAKTNPIOTIKA avOpwITIvG CUUTTEPIPOPAS, UTTOPEI va
BewpnOei oav €vag atmd Toug Auecoug TTPOYOVouG TNG TN. Z€ YEVIKES YPAUMEG,
n oucia eivar 611 n TN avtAei amd TTOAAOUG Kal dIOPOPETIKOUG TOWMEIG
(®iIhocogia, MabnuaTikd, MNvwoTikp YuxoAoyia, Mnxavikr, KTA.), TTpAyua 10
OTT0i0 TNG Oivel TOV TTOAUETTIOTAPOVIKO TNG XAPOKTAPA KAl Ol EQAPPOYES TNG
agopouv TToAAoUG Kal dlapopeTikoug Toueic (latpikf, Nopuikrd, Extraideuon,
"Awoooloyia, MewAoyia, BioAoyia, Actpovopia, KTA.). (Kepauvou E., (2000),
"Texvntr) Nonuoouvn kai ‘Eptreipa Zuotrpara™)

1.1.2 O Opog "Texvnt Nonuoouvn"

O1 Aé€eig "texvnTA" kal "vonuoouvn" i euguia dev eival atmoAUTWS CAPAG.
Emopévwg dev TTPETTEI v PAG TTAPALEVEUEI TO YEYOVOGS, OTI 0 OpPOG "TEXVNTN
vonpoouvn" éxel odnynoel o €vioveg OUCNTAOEIG, OKOUN Kal O€ OIANAXEG,
EVTOG Kal EKTOG TNG EPEUVNTIKNAG KOIVOTNTAG, VI TO TI TEAOG TTAVTWYV ONMUAIVEL.
TETOIEG OUCNTAOEIG €ival AVAOUEVOUEVESG KAl KOAODEXOUMEVEG, VIO OTTOIOONTIOTE
OXETIKA vEO TTedio, Ta "oUvopa” Tou OTToiou BevV £XOUV aKOUN OTaBepOTTOINBEI
KOl OUVEXWG ETTEKTEIVOVTAI O€ VEEC KATEUBUvVOoEelG. Kavévag atrd Toug KaTd
KAIPOUG TTPOTEIVOUEVOUG OPICPOUG TOU TI ONnuaivel "TexvnTr vonuoouvn" dev
gival KaBoAIKa aTTodekTOG. Kavévag atrd auToug dev KAAUTITEI ETTAKPIBWS TIG
OIGQOopPEG TTEPIOXEG TTOU TTEPIAQUPBAvovTal o€ auTd TO TTedio. ETTopévwg, ammo
TTPOKTIKNAG aTTOWEWG, 0 KAAUTEPOG TPOTTOG oploBETnong TNG TN oTnv TTapouca
@don avdamTugAgc TnG, €ival PECW TWV EPEUVNTIKWY TIEPIOXWV TIOU TNV
atroTeAoUV, OTTWG auTéG dlagaivovTal aTa TTPAKTIKA d1EBvwyv ouvedpiwv ae TN.
€ autn Tnv evotnTa Ba avagepbolpe o€ KATTOIOUG ATTO TOUG TTPOTEIVOUEVOUG
oplououg TG TN.
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O1 Luger kai Stubblefield (1998) mrpoteivouv katapyriv Tov akbAouBo opiouod:

Opiopodg 1: Texvnt) Nonuoouvn eival €vag KAGdoG Tng MANpo@opIkig, o
OTT0IOG AOXOAEITAI UE TNV QUTOPATOTIOINCN EUPUOUG CUNTTEPIPOPAG.

Katd toug Luger kai Stubblefield To duvaté onueio autou Tou opiopou gival n
ToTroB£TNON TNG TN WG KAGdou Tng MNMANPo@opIkng, To oTToio onuaivel 61t n TN
KANPOVOUEI OAEG TIG UEBODOAOYIEG, TEXVIKEG, MNXAVIOPOUG Kal TTPOTUTIA TTOU
uTToypaupiCouv OAa Ta UTTOAOYIOTIKA ouoThuata. Opwg, atrd TTPOKTIKNAG
ATTOYEWG, TO AdUVATO CNUEIO TOU OPICHOU gival OTI eCapTATAl ATTO TO TI €ival
"euuia” A "euQUAG ouPTTEPIPOPA”, KATI yIa TO OTToi0 dev UTTAPXEI GUYKAION
amoYewyv. 210 TeAeUTaio Ke@AAaio Tou BiIPAiou Toug, ol Luger kai Stubblefield,
divouv Tov akOAoUBO TPOTTOTTOINUEVO OPIoHO:

Opiopdg 2: Texvntr) Nonuoouvn €ival n JEAETN TWV PUNXAVIOUWY TTOU SIETTOUV
EUQUI CUPTTEPIPOPA, HECW TNG KATOOKEUNRG Kal agloAdynong cuoTnudtwy Ta
OTTOIa TTAPICTAVOUV AUTOUG TOUG UNXAVIOHOUG.

EK TTpwTNG OWews autodg 0 opIoudS QaiveTal va gival TTapa@pacn Tou TTPwTou
opiopou. o TTPOCEKTIKN €¢ETA0N OUWG OtiXvel OTI UTTAPXElI MIO OUCIOOTIKI)
Ola@opd. O deuTEPOG OPIoUOGS pag TrpoTeivel 0TI TN gival n HeAETN KaTavonong
NG @UONG TNG avOpwTTIVvNG E€UPUOUG CUUTTEPIPOPAGS. ETTopévwg, Oev
TTPOUTTOBETEl TOV TTPOCOIOPIOUG TNG "€UQUOUG OCUMPTTEPIPOPAS”, OTTWG O
TTPWTOG OPIoHOGS. PUOIKA Kal 0 OEUTEPOG OPIOUOG TTOPAUEVEI ATTEPIOPIOTOG.

‘Evag TpiToG €VAAAOKTIKOG OPICHOG, O OTT0I0G £xel TTPOTaBEl atmd didpopoug
EPEUVNTEG KAl €ival TTIO CUYKEKPIPMEVOG KAl ETTOUEVWG TTIO TTEPIOPIOTIKOG, ATTO
TOUG OUO TTAPATTAVW OPICHOUG, gival 0 akdAouBog:

Opiopdg 3: Texvntr) Nonuoouvn ival n avdatrTuén UTTOAOYIOTIKWY CUCTNUATWYV
yla Tnv €miAuon OUoKOAwv TrpoBAnudTwy, Ta oTtroia &ev PTTOPOUV VA
EMAUBOUV pe TNV €€avtAnTIKn €¢€Taon OAwv Twv TTBavwyv AUCEWV HIa Kal
QAUTEG JTTOPET va gival TTApa TTOAAEG.

H éugpaon €dw ecival og dUOKOAa TTPOBAAPATA, TA OTTOId TTAPADOCIOKES
UTTOAOYIOTIKEG HEBODOI, dNAadr KaBapd aAyopiBuIkEG péBodol, cival "avikaves”
va €TMIAUCOUV, TOUAAXIOTO PEoQ o€ AOYIKA XpoviKa TTAaiola. Me €upeco TpoTro,
QUTOG O OPICHOG ETTIKOAEITAI TN XPAON EUPETIKWYV PEBOdWV. H alvdean Tou
TpiTOU OpIoPoU e Tnv "eu@uia" atmoppéel amd Tn YeVIKAR ammodoxr OTl O
AvBpwTTOg, TTOU UTTOPEl va €TMAUCEI TETOIO OUOKOAQ TTPORArUaATA, aTTOdOTIKA
KAl atroTeEAEOUATIKA, XapakTnpiletal ammd euuia. Emiong xapaktnpiletal atrod
EKTEVI yvwon Kal gutelpia. Euguia, yvwon kal eutreipia €ival aAANAEVOETES
évvoleg. BéBaia, dev ErreTal 0T 0 idI0g AvBpwTTOG gival ggiocou IKavdg oTnv
eTTIAUCN OAWV TWV €18WV BUCKOAWY TTPOBANUATWV.
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MapdAo TTou o TPITOG OPICPOG €ival TTOAU TTIO CUYKEKPIUEVOSG aTTO TOUg OUO
TTAPATTAVW OPICHOUG, UTTOVOEI I TTEPIOPIOTIKA avTiAnyn Tng €vvolag Tng
euQuiag, otnv IkavotnTa eTmiAucng OUOKOAwWV TTPORANUATWY, eV KAAUTITE
ETTAPKWG TIG DIAPOPEG EPEUVNTIKEG TTEPIOXES TTOU TTEPIAauBAvovTal otn TN. MNa
TTOPAdEIYUA, AUTOG O OPICHOG Oev KOAUTITEI TIG TTPOOTIABEIEG dnuIoupyiag
UTTOAOYIOTIKWY  CUCTAPATWY Ta  OTToia  €TMOEIKVUOUV  "KoIvr]  AOyIKR"
(commonsense reasoning). O kd&Be AvOPWTTOG, KAVOVIKOU ETTITTEOOU
VONUOOUVNG, KATEXEI KOIVI) AOYIKN], N €QAPUOYN TNG OTToIOG BEV XOpAKTNPICETal
w¢ OUOKOAN TTPaén.

TEéNOG €vag TETAPTOG OPIOKOG 0 0TToI0G £XEl TTPOTABEl atrd Toug Rich kai Knight
(1991) eival o akdAouBog:

Opiopog 4: Texvnt) Nonuoouvn eival n PEAETN TOU TTWG va KAVOUVE TOV
UTTOAOYIOTH va "TTPAgEl" KATI TTOU ETTi TOU TTAPOVTOG O AVOPWTTOG UTTOPEI va
"TTPpAEel” KaAuTepQ.

O 1éTapTog OpIoUOG, OTTWG KAl O TPITOG, ATTOoPEUYEl TNV ATTEUDEIag avagpopd o€
eu@uia. ATé TTPOKTIKNAG ATTOWEWG TO TI opideTal €dwW €ival APKETA XEIPOTTIOOTO
KAl €TTIONG, CUYKPITIKA PE TOV TPITO OPIOUO, O TETAPTOG E€ival TTNO €UPUG OE
eUPBEAEIO Kal @aiveTal va KOAUTITEI QPKETA IKAVOTTOINTIKA TOo Tredio. H
oploBétnon tTng TN diapéoou autou Tou oOpIoPoU eival dUVAMIKK, a®ou TO
OUVOAO TWV IKAVOTATWY, OTIG OTTOIEG O AVBPWTTOG UTTEPEXEI TOU UTTOAOYIOTH,
AVOUEVETAI VO METARBAANETAI E TO XPOVO.

Emi Tou TTapdvtog TTOAAG eival ekeiva, oTa OTToia O AVOPWITTOG UTTEPEXEI TOU
UTTOAOYIOTH, OTTWG yia TTapddelyua n ikavoTnta épacng, Hddnong, ouiAiag, n
OuVvOIAGAEEN Kal N eTTIXEIpnuaToAoyia, n €miAuon dUCKOAWY TTPORANUATWY, KTA.
AUTEG gival IKAVOTNTEG, Ol OTTOIEG EVIOXUOVTAI JE TIG YVWOEIG KAl TNV EUTTEIPIA.
O uttoAoyIOTNG BEV £XEI AKOUN QPTACEI OTO ONUEIO VA €TTIOEIKVUEI OTTOIAONTTOTE
atrod AUTEG TIG IKAVOTNTEG O€ BABUO OUYKPIOIWO PE auTd TOU avBpwWTTOU, EKTOG
atro TNV emmiAuon €EEIBIKEUPEVWY TTPORANUATWY. Mnxavikr udénon kai épaon,
Karavonon OWMINiag, Kartavonon Kal HPETAPPOAON QUOIKNG YAWOOoOG, KTA.,
ATTOTEAOUV ATTO TNV OPXN MEXP! TWPA EVEPYEG €PEUVNTIKEG TTEPIOXESG TNG TN.
Koivég TTapavopacTriC QUTWVY TwV  EPEUVNTIKWY OpaCcTNPIOTATWY Eival N
avaTrapdoTacn yvwong ME OUUPBOAIKO TPOTTO KAl n €UPETIKA avalitnon.
(Kepauvou E., (2000), "Texvnti Nonuoouvn kai ‘Eutreipa Zuotiuata”)

1.1.3 Alaxwpiopdg Tng Texvntng amé tn Puoikil Nonpoouivn

H epapuoyny Tng TexvntAg Nonuooulvng o€ unxavég KaBIoTOUV TIC PNXOVEG
QUTEG EUPUEIC Kal TIG KAVOUV VO GUNTTEPIPEPOVTAI OXEDOV OTTWG O AVOPWTTOG.
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O diaxwpIopdég TwV PNXavwy auTwyv wg eu@uEic A Ox1 KaBopileTal Pe T
BonBeia Tou KpiTnpiou TTou €0e0€ o Turing (Aokiyacia Turing).

O Alan Turing (1912 - 1953), o omoiog Otwpeital o Tatépag ™G TN,
eutrvevoTnke 1o 1950 pia dokipgacoia n otroia TMPE Kal To dvopa Tou (Turing
Test - Aokigaoia Turing), yio TO XAPOKTNPIOKO Twv unxavwy. Autd BaoileTal
o¢ dia oeIpd a1rd €PWTNOEIS TTOU UTTORAAEI KATTOIOG TauTOXpova o€ €vav
AvBpPWTTO Kal Pia pnxavr Xweic va yvwpilel K Twv TTPOTEPWYV "TToI0G gival 11",
Av 01O TEAOG BEV KATAPEPEI VA EEXWPIOEI TOV AVOPWTTO aT1Td TN PnXavr], TOTE N
Mnxavh  TTeTuxaivel otn  dokKipaoia kKol Bewpeital euQuAG. Av Kal N
ammoTeAeopaTIKOTATA  TNG  Aokiyaciag  Turing eEapTtdrtar  ammd  TTOAAOUG
TTaPAYOVTEG, BewpeiTal HEXPI OAMEPO £va KAAO PETPO OUYKPIONG TNG QPUOIKNAG
ME TNV TEXVNTA vonuoouvn Kal TTOAAOI diaywvVvIouoi dlopyavwvovTal o€ eTAOIA
Baon, xwpig Ouwg 181aiTEpa coBapd 1) TOUAAXIOTO XProiua atroTeEAéouaTa.

O tpoypapuatiopyds evog uttoAoyioTh yia va Trepdoel Tn dokipoaoia Turing
ATTAITEl TN OCUMUETOXN OPKETWV  ETTICTNUOVIKWY  TTEPIOXWYV, OTTWG TG
emegepyaoiag  QuOIknG YAwooag (natural language processing) yia
ETMKOIVWViIa O QUOIKN YAwooa, Tng avatrapdoTtacng yvwong (knowledge
representation) yia Tnv atroBrikeuon TG yvwaong Tpiv Kal KaTté Tn d1dpKeEIa TNG
doKIyaciag, TNG auTopaToTToINUEVNG CUAAOYIOTIKAG (automated reasoning) yia
TN XPAON TNG ATTOBNKEUPEVNG TTANPOPOPIAG KAl TNV EEAYWYI CUNTTEPACTUATWY,
TNG MNXavikNG MABnong (machine learning) yia TTpocapuoyr) O€ VEEG
TTEPITITWOEIG, KATT.

21NV apxikn NG pop®n, n dokiyacia Turing &ev TTPOERBAETTE QUOIKN ETTAQPN
avBpwtrou pnxavAag. Qotéco pia eméktaon TnS (MARpng Aokiuacia Turing)
TepIAauBAavel  Kal TNV - avayvwpion  €IKOVWY - KAl QVTIKEIMEVWY  TTOU
avraAAdooovTal yéoa armd Katola Bupida WOTE va Pnv UTTAPXEl OTITIKI ETTAQPN
ME TO OOKIYACOMEVO YIO TOV EAEYXO TWV dUVATOTATWY avTiAnwng Tou. lNa To
OKOTTO auTO ATTAITEITAI N CUMMETOXN Kal AAAWY OUO ETTIOTNUOVIKWY TTEPIOXWYV,
TNG MNXavikAG Opaong (machine vision) yia Tnv avayvwpion Kal NG
POUTTOTIKNAG (robotics) yia Tn petakivnon toug. (ATTootoAou, (2004))

1.1.4 ‘Eptraipa ZuoTApaTA

O1rwg €idape TTponyoupévwg, n apxik Trpootdbeia oto medio Tng TN
oTOXeUE OTn Onuioupyia ouoTnUdTwyY YeVIKNG  €TTiAuong  TTpoBAnudTwyv
(general problem solvers). Méoa atmmé autr TNV TTPOCTIABEIA, KAl CUYKEKPIUEVQ
TV atoTtuxia tng, diE@dvn, OTI n atmmodoTIKl Kol OTTOTEAECUATIKI €TTIAUCN
PEOANIOTIKWY  TTPORANMATWY, €ival  Aueca OuvOEPEvV HE T XPNon
OUYKeKpINEVNG yvwong. Autd odnynoe oTn Onuioupyia Twv OUOTHPATWYV
Baong yvwong (knowledge based systems). H yevikrl apXITEKTOVIKA €vOG
ouoTAuaTog BAong yvwaong atreikovieTal oTnV TTAPAKATW €IKOVA:
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Mnyoviopog
Eayoymg Lounepocudatmy
(Inference Engine)

4 Baon I'voong . /~  Asgdopéva
' ’
. (Knowledge Base) - . Tpoprjuatog

Eikéva 1: Zuotnua Bdong Nvwong,
Mnyn: Kepauvou E., (2000), "Texvnt Nonuoouvn kal ‘Eptreipa ZuoTtrhuara”

1.15 O Opog "Eptreipa ZuoThuara”

Ta €utrelpa CUCTAPATA  €ival CUCTAPATA TTOU  QVOTITUOOOVTAl ATTO  TOV
avBpwTro aAAd kai Toug H/Y kai ekteAouv diadikaaoieg eMAUCEIS TTPORANUATWY
YIO OUYKEKPINEVOUG TOUEIG. XPNOIYOTTOIOUV KAVOVEG, €EUPIOTIKOUG KAVOVEG
(heuristics), kal TexvikEG OTTwg aut) TG "First - Order" AoyikAg 1 Twv
onuaocioloyikwy OIKTUWV (semantic networks), yia Tnv avamrapdoTacn Tng
yvwong kair T dnuioupyia Kal AEIToupyia TWV  PNXOVIOPWY  €£Eaywyng
OUUTTEPACUATWY, ME TEAIKO OKOTTO TNV TTAPAYWYH CUUTTEPACUATWY ATTO TNV
ammolnkeupévn TTANpo@opia aAAG kKal TNV TTAnpo@opia TTou GOa eicaydayel o
XPAOTNG OTO ouoTnua. Ta TOPATTAVW 2UCTAUOTA, WG VEO-avadudueEvn
TEXVOAOYIQ OTO XWPEO TNG TTIANPOQYOPIKAG KAl TwV CUCTNUATWY ARWEWS
aTToQAcEWY, ATTOdEIKVUOVTAI XPNOIa epyaAcia o€ TTARBOG EQapuoywyV.

Ta ‘Eutreipa ZuoTriuoTa dopoUvTal CUM@PWVA JE TOV TPOTTO Kal TN peBodoAoyia
TTOU O €I0IKOG AVTIMETWTTICEI TO TTPORANUA Kal oxedidlovTal yia va TTapdyouv
OUPTTEPACUATA TNG iBIAg TTOIOTNTAG, ASIOTTIOTIAG Kal TTANPOTNTAG PE QUTA TwV
EI0IKWV.

Koivrig atmodoxrns opiouog yia Ta ouaTiuata autd &gv uttdpxel. 21n d1ebvn
BiBAIoypagia utradpyouv d1d@opoIl OpPIGHOI OTTWS 01 akOAoUBoI:

» «Ta TTePIOCOTEPA ATTO TA EPTTEIPA CUCTRAMATA  A&ITOUPYOUV OTOV
AVOAUTIKO TOpEQ, OTTOU N €TTIAUON €VOG TTPORARUATOG aTTOTEAEITAI ATTd
TNV avayvwpion TG OwoTAG Along Héoca atmd TTPOKABOPIoUEVEG
TTETTEPACHEVEG AiOTEG TTIBaVWYV aTTaviioewvy (Merry,1985).
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» «Ta éutrelpa cuoTAPATa gival TTpoypdupaTta H/Y 1Tou epapudlouv Thv
TEXVNT  vonuoouvn, TIPOKEIUEVOU va  EekaBapioouv  didgopa
mTpoBAfpara. ‘Exouv  Tépel 1O OvOoud TOoug aTmrd TO  Bacikd
XOPAKTNPIOTIKO TOUG: €TTIAUOUV TTPOBAANATA, TA OTTOId ATTAITOUV TNV
EUTTEIPIA, TN yVWON, TNV TTPOCEYYION Kal TN PMEBodOAoyIa Tou €1BIKOU»
(Ortolano ka1 Perman, 1987).

» «Eva éutreipo ouotnua eival éva ouotnua H/Y TTou evOWwPaTWwVEl TV
yVwon €vOG OUYKEKPIPEVOU TOPEQ €&eIdikeuong Kal gival IKavo va divel
€EUTTVEG ATTOQAOCEIC KAl CUUTTEPAOUATA VIO TTPORARUATA TTOU AVAKOUV
aTov Touéa autdy (Forsyth,1984).

» «Eva E€utreipo  oUOTNUO  UETAXEIPICETAI  TTPAYMOTIKG  TTOAUTTAOKQ
TTPOBAAPATA TTOU ATTAITOUV TNV EPPNVEIA EVOG EUTTEIPOU, Kal ETTIAUEI TA
TTPOBAANATA AUTA XPNOIMOTTIOIWVTAG €va UWOVTEAO TTPOCOMOIWONG TNG
OUAAOYIOTIKAG Tou €I10IKOU, @BdAvovTag oTa idla CUUTTEPACUATA TTOU O
EUTTEIPOG Ba £@Bave av avTiueTwTICE éva avTioTolxo TTPORANua» (Weiss
and Kulikowski , 1984).

Y1dpxouv woTOCO AKOUN TTIO aTTaITnTIKOi opiouoi. O1 Buchanam kai Shortlitle
otnv meplypa®ry Tou MYCIN, evdg KAAOOIKOU EUTTEIPOU OUCTANATOG OpiCouv
TO EUTTEIPO CUCTANA WG OKOAOUBWG:

» «Eivar éva tpdypapua TEXVNTAG vonuoouvng oxedlaopévo (a) va
TTapdyel AUoEIC 0 TTOAUTTAOKA TTPORANAMATA AVTIOTOIXEG ME QUTEG TWV
eIdIkwv, (B) va eivalr katavonTd kai (y) va gival EUTTAACTO Kal SUVAMIKO
WOTE VO MTTOPEI VA EVNUEPWVETAI PE VEEG TTANPOYOpPIEG "yvwong"
eukoAa» (Buchanan kai Shortlitle, 1984).

‘Evag atrd TOUG EKTEVEIG KAl TTIO AICIOBOEOUG OPICUOUG TTPOEPXETAI ATTO TOUG
Hayes - Roth cUug@wva Pe TOUG OTTOIOUG:

» «Eva éutreipo ouoTtnua civar Eva Tpoypaupa "yvwong" Trou eTTIAUEI
TTPORANMATA TA OTTOIO O€ KAVOVIKEG OUVONKES aTTaAITOUV TN HECOAGPBNON
€IdIkoU. Tlapdayel TTOAAEGC OEUTEPOYEVEIC OUVAPTAOCEIS OTTWG  £VOG
EUTTEIPOG, PWTWVTOG OXETIKEG EPWTATEIC KAl £ENYWVTAG T CUAAOYIOTIKN
TOUGY.

Cevikoc Opiopdc: ‘Euteipo Z0oTnua €ival UtToAoyIoTIKO oUoTnUa, TO OTTOI0
pTTOpPEl va eTTIAUCEI aTTOBOTIKG KAl ATTOTEAEOUATIKA PEAANIOTIKG TTPOBAAMATA, N
ETMAUCN TWV OTIOIWV €K PEPOUG TOU aAvBPWTTOU CUVETTAyETal TNV UTTapPENn
KATTOIOG HOPPNG EMTTEIPOYVWHOOUVNG.
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O yevikdG opIoPOG aTTAWG 0pI10BETE TO TTEDIO OPACEWS TNG TEXVOAOYIOG, XWPIg
va KAvel Kapia déopeuon w¢ TTPOG TOV TPOTTO €TTIAUCNG TWV TTPORANUATWV.
ATTAG pag Aéel OTI aTTWTEPOG OTOXOG €ival n eTTiAucn TTPORBANPATWY, TA OTToIa
MTTOpOUV va  €TTIAUBOUV  IKAVOTTOINTIKA HOVO aTTO  EUTTEIPOUG. 2€  €vav
"eCEIDIKEUPEVO" TOPED OI TTPAYMATIKA EUTTEIPOI €ival TUVBWGS CUYKPITIKA Aiyol
o€ apIBuo, dIOTI N aTTdKTNON EUTTEIPOYVWHPOOUVNG gival eTTiTTovn dlEpyaacia
TTOU ETTITUYXAVETAI PEOW EKTEVEOTATNG EPTTEIpiag. ETTOopévwg, Tiow atrd 10
YEVIKO OPIOHO KPUPBETAI O "YEVIKOG" OKOTTOG TNG TEXVOAOYIAG.

2KoTTOC Texvolovyiag Eutreipwy 2uotnudtwy: H e€amAwaon o€ gupeia KAipaka
TNG IKAvVOTNTAG £TTIAUCNG TTPORANUATWY, TTOU ATTAITOUV EUTTEIPOYVWHOOUVN,
yIa KOIVWVIKOUG, OIKOVOMIKOUG 1} GAAoUG Adyouc.

AvVOoQOpPIKA HPE TN OCUYKEKPIPEVOTTOINON TOU YEVIKOU OPICHOU TOU EUTTEIPOU
OUCTAMATOG, UTTAPYXOUV OUO OXOAEC OKEWEWG. H pia oxOA oOKEWewg
TTPECREUEl OTI €va EUTTEIPO CUOTNMO Ba TTPETTEI va ATTOTEAEI OCO YiveTal TTIO
QKPIPN TTPOCOPOoIWON TNG €V AOyw EUTTEIPOYVWHOOUVNG i TOUAAXIOTOV TWV
OTOIXEIWV AUTAG TTOU PTTOPOUV VA £CWTEPIKEUTOUV. Znuaacia, dnAadr, dev ExEl
MOVO TO TEAIKO QTTOTEAEOPA VyIa KATTOI0O TTPORANPA, OAAG Kal O TPOTTOG
eCaywyng Tou. ETopévwg, To UETPO CUYKPIONG O OXECN ME TNV €V YEVEI
a1TOdOCT TOU CUCTHHATOG ATTOTEAEI AUTOG KAB' aUTOG 0 EUTTEIPOG. ZTOXOG €ival
TO EPTTEIPO OUOTNUA va ETTIAUEI TTPOBAANOTA E€EIOOU IKAVOTTOINTIKA WE TOV
EUTTEIPO KOl iOWG Kal KAAUTEPA, O@ou Otv Oa €xel TIG adUVAMIEG Tou
avlpwTrivou opyaviopou  (JEiwon  JVAPNG, AioBAuara TTou  UTTOPEl  va
emnpedlouv apvnTIKA TN OKEWN, KTA.)

H A&AAn oxoAn okéwewg TrpecPBelel, OTI onuacia €xel PMOVO TO TEAIKO
ATTOTEAEOHA KOl ETTOPEVWG €va EUTTEIPO oUCTNUA OeEv €ival KAT avaykn n
TTPOCOMPOIWON TNG €V AOYW EPTTEIPOYVWHOOUVNG. 2TOX0G, dnAadr, Oa TTpETTEl
va gival n dnuioupyia cUCTNPATWY TTOU YTTOPOUV va TTIAUCOUV "opBd™ auTd Ta
TTpoBAAPaTa pe 600 10 duvaTtd uWnASTEPN atmmodoon (uwnAdtepn ammd auThv
TWV EUTTEIPWV).

2UVNYOPOUME MPE TNV TTPOCEYYION TTOU TTPECPREUEI N TTPWTN OXOAl OKEWEWG,
O10TI ouvadel KAAUTEPA PE TN UON QUTWV TWV CUCTNUATWY, WG CUUPBOUAWY
UTTOOTAPIENG QTTOPACEWY, TTOU XPEIAZETal va CUVOIaAEYOVTal PE TO XPrOTN
TOUG KaI VO TTAPEXOUV TEKUNPIWOEIG TWV €I0NYACEWY Toug. ETTopévwg, dev
gival yovo 1O TEAIKO aTTOTEAECHA TTOU €XEl onuacia, aAAd Kal 0 cuAAoyIoudg
Kal n yvwon Tou odriynoe oe autd. lNapabétoupe Aoimtdv, Tov akdAoubo
EKAETTTUOUEVO OPIOKO TOU TI gival EUTTEIPO CUCTNUA:

EkAerrruopévoc Opiopdg ‘Eumreipou  3uotiuatog: ‘Eutreipo ouoTtnua eivai
ovotnua  BAong  yvwong, TO  OTIOI0  POVTEAOTIOIEI  EKTEVWG TNV
EUTTEIPOYVWHPOOUVN  €VvOG Il TTEPICOOTEPWY  EUTTEIPWYV  TOU  OXETIKOU
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"e€e1dIkeupévou” Topéa. H atmmédoon Tou CUCTAPATOG OTNV ETTIAUCH TWV €V
AOYW PeAMNIOTIKWV TTPORANUATWY TTPETTEI VA Eival CUYKPIOINN ME QUTAV TWV
EUTTEIPWV.

Me Bdon TOV €KAETTTUOPEVO OPIOPO, O OKOTTOG, N KEVTPIKA apxni TNg
TEXVOAOYIOG TWV EUTTEIPWY CUCTNPATWY, PITTOPEI va dIATUTTWOEI cagEoaTepa.

Kevipik)  Apxfy  Texvoloyiag: H "eupeia" eCadmAwon ¢ ev Adyw
EMTTEIPOYVWHPOOUVNG VIO KOIVWVIKOUG, OIKOVOMIKOUG 1 GAAoug Adyoug. O
TUTTIKOG XPAOTNG €VOG EUTTEIPOU OUCTAMATOG QVAUEVETAI PEV VA AVAKEI OTO
OXETIKO  YVWOTIKO TTEdio, AAAG va pnv €ival o idlog EUTTEIPOG. To EPTTEIPO
ouoTnua Bonda autd 1o XPrioTn va atrodidel o€ BaBUO IKAVOTNTAG CUYKPIOIUO
ME aQuTOV TOU EPTTEIPOU. AKOUN KOl O EUTTEIPOG PTTOPEI va XPNOIUOTIOINCEl TO
ouoTnua Pe onuavtika o@éAn. (Kepauvou E., (2000), "Texvnt Nonuoouvn Kkai
‘Eptreipa Zuotruara)

1.1.6 Aopn ‘EpTreipou ZuoTANATOG

2€ TTPWTN TTPOCEYYION ToUu BEuaTog, £va EUTTElpo cuoTnua TrepIAauBavel duo
Baoika oToixeia:

» 1N Bdon yvwong Kai
» TN hnxavn mapaywyng CUPTTEPAOHATWY

Ta TTapaTTdvw OToIXEia ouvepydlovtal PJETALU TOUG KAl PE TO XPROTn, OTTWG
QATTEIKOVICETAI OTNV TTAPAKATW EIKOVA:

Feyovora BAZH INQSHS

(eioayduevn minpogopia) (evroueuusvn mAnpopapia)

¥

Xpriotng

MNapeydpevn MVWoTIKA Mnyavr] Napaywync
YTnpeaia ZUPTTEpaopdTwy

Eikova 2: Zuvotmik Aoun ‘EPTTEIPOU 2ZUCTANATOG

O xpnoTtng TPo@odoTEl TO CUCTNPA PE YEYOVOTA - TTANPOYOPIEG KAl AapPBAVEl
"OUMBOUAEG™ - atTavToEeIg atmo To ouoTnua. O1 "OUPBOUAEG” - ATTAVTAOEIG TTOU
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AauBdvel 0 xpRoTng €ival T CUPTTEPACHATA OTA OTTOIO KATAANYElI N PNXavA
TTAPAYWYNGS - EEAYWYAS CUNTTEPATUATWV.

2¢ OeUTEPN TTPOCEYYION , N OTTOIA TUYXAVEI YEVIKNG OTTOOOXNG , £va EUTTEIPO
ouoTnua atroteAeital ammd Ta akdAouba oToIxEia:

Tn Movada >uvepyaoiog Eutreipou 2uotiuatog - Xprotn (user interface).
Eival o unxaviopog eTmkoIvwviag XpnoTtn Kal eRTTEipou ouoTApaTos. Méow Tng
Hovadag autig O XPNOoTNG TTAPEXEl OTO OUCTNPA TTANPOPOPIEG Kal YEyovoTa
Kal AapBavel atmd autd uTTnPETies dIAyVWOEWG Kal ETTEENYACEWV.

Tn Bdon N'vwong (knowledge base), 61Tou Kataxwpeital N TTapexouevn armod 1o
ouoTnua "yvwon", ME TN HOPP AOYIKWV KAVOVWV.

Tn Movdda Mapoxng Emeénynoswv (explanation facility), yéow Ttng otroiag
TTAPEXOVTAI UTTNPETIEG ETTECNYNOEWV.

Tn Mvnun Epyaociag (working memory). Eival pia Bdon &edouévwy, OT1TOU
EVTapIeUoOVTAl - ATTOBNKEUOVTAI TO YEYOVOTA TTOU XPNOIUOTIOIOUVTAl ATTO TOUG
KAVOVEG TOU OUCTANATOG.

Tn Mnxavn MNapaywynAg >uptrepacudTwy (inference engine), n otroia TTapdyel
TIG UTTNPETIEC dIaYVWOEWS Kal €TTEENYACEWY, OTTOPACICOVTAG TTOI0I KAVOVEG
IKOVOTTOIOUVTAl aTTd Ta YeEyovOoTd, TAEIVOPWVTAG TOUG KAVOVEG KATA OeIpd
TTPOTEPAIOTATAG KAl EKTEAWVTAG TOV KAVOVA UE TN PMEYIOTN TTPOTEPAIOTNTA.

Tnv AtZévia (agenta). Eivar Tagivounuévog KatdAoyog Kavovwy, O OTT0iog
onuIoupyeEiTal atrd TNV PNXavh TTOPAYWYNG CUMNTTEPAOHATWY, a@OU EXE
TTPoNynOEi N IKAVOTTOINGN TWV KAVOVWY QUTWYV OTTO TA EI0QYOPEVA OTN UVAMN
£PYOOIAg TOU CUCTANATOG YEYOVOTQ.

Tn Movdda Amoktnong MNvwoewg (knowledge acquisition facility), péow Tng
OTToiag O XPNoTng TPOo®OdOTEI HE aUTOMATO TPOTTO OTO OUCTNUO  TIG
aTrapaiTNTEG TTANPOPOpPIES. H povada auTh atToTeAE TTPOAIPETIKO OTOIXEIO YIa
TTOAMG €umreipa cuotiuata. O TpOTTOG OUVOEONG KOl CUVEPYATIAg Twv
TTAPATTAVW POVADdWYV PAiVETAI OTA TTAPAKATW OXNHATA:
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BAZH INQIHS MHXANIZMOZ
(ENTAMIEYMENH NAPAFQrHS MNHMH EPTAZIAS
NAHPO®OPIA) SYMMEPAZMATQN
ATZENTA
MONAAA

MONAAA

MAPOXHZ EME=HIMHZEQN
AMNOKTHXHZ 'NQZHX

MONAAA ZYNEPTAZIAZ
EMIMEIPOY ZYZTHMATOZ — XPHZTH

(USER INTERFACE)

XPHZTHX

Eikéva 3: Aour ‘Eptreipou ZuoTiuatog
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Dimdopoctikn Epyooix

Xprows )
] 3

!
-
Macuvdeon Bon®nuka Npoy pappata
Ewe§iiy non
Mnxaviopég E§aywyng Zupmepacpdrwy \ 5
. $
A
Aigppnveag Xpovomnpoypappatiotig
w
S
>
3
a
E)
=
Bdon Nvawong
Ivaukn Auvvapkn )
.

Eikova 4: ApxITeKTOVIKA ‘EPTTEIPOU ZUCTAPATOG,
Mnyn: KapotrouAog M., (2005)

1.1.7 Bdaon yvwong
H yvwon 1Tou KaTtaxwpeital otnv Bdon yvwaong diakpiveTal O€:

» [Mepiypagikn MNvwon, (BOUIKA yvwaon, yvworn YeEyovoTwy) Kal ava@EépETal
OTIG £VVOIEG KOI TO YEYOVOTA (QVTIKEIPUEVA) TOU TTPOBAANATOG.

» AIadIkaoTIKA 'vwon, avo@épeTal oTnv  OoTPATNYIKA €TTAuoNnG  Tou
TTpoBANpaTog. H dIadIKaoTIK) yvwaon ETTEVEPYEI OTNV TTEPIYPAPIKN
yvwon yia va ¢axbouv cupTTEPACHATA KAl ATTOPACEIG.
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Asoxnan MNvoong

Avrme paatac
Tvaang

Eikova 5: Aiadikaoia AtmoBrikeuong Tng Nvwong o€ yia Bdon Nvwong,
Mnyn: Kaotpavtdg K., (2002), "AvatrapaoTtaon N'vwong yia MepiBaAlovta
E¢aTtopikeupévng MaBnong"

H yvwon avaloya pe Tov TpOTTO ATTOKTNOT TNG MTTOPEI va diakpiBei kaTtd Tov
Ignisio (1992) oe BaBid (deep) kai pnxn yvwon (shallow - surface), 6TTwg
avaAuovTal TTOPAKATW:

> H BaBid N'vwon (Deep Knowledge) mrpocAaupaveral yéoa ammo tnv
ekTTaudEUTIK)  Oladikaoia Kal TNV TUTTIK MEAETN (OxOAgio, BIBAia,
ETMOTAMOVIKA EYXEIPIOIA KATT) TOU OUYKEKPIYEVOU ETTIOTNHOVIKOU TTEDIOU
Kal €ivar dlaBéoiun PE TN MOPQN] OPICHWYV, ASIWPATWY, apXwV,
Bewpiwy, vopwv KA. H BaBid yvwon oTtnv oucia artroTeAei TO
EMOTNUOVIKO  UTTOPaBpo  TOU  avamTuooeral  Olauécou NG
EKTTAIBEUTIKNG BIadIKATIAG.

» H PnxnA Nvwon (Shallow Knowledge) atroteAei Tnv euTTEIpia TTOU €XEI
QTTOKTOEl O €I0IKOG ETMIOTAMOVAG OTnNV  €TMAUCH  €CEIBIKEUPEVWV
TTPOBANUATWY. H guTTEIpia QUTH ATTOTUTTWVETAI O€ EUPIOTIKOUG KAVOVEG
(heuristics rules) o1 otroiol eUKOAa pTTOpPOUV va dlaxelpifovTal WOTE va
divouv artroTéAeoua.
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Cerrinn depandent A T 1 4 e

Gancral
e

Eikéva 6: BaBid (Deep) kai Pnxn (Shallow) N'vwon,
Mnyn: Harmon — King, (1985)

O owotég ouvduaopog TnG "pnxAS" Kal TG "BaBIdg” yvwong odnyei otnv
eupeon Tou BEATIOTOU TPOTTOU ETTIAUCNG TWV TTPORANUATWY.

H avatmmapdoTtaon TG yvwong oTn BACN yvwong PUTTopEi va yivel he didpopoug
TPOTTOUG, OTTWG TTAPAKATW:

» 2npaocioAoyikd Aiktua (Semantic Networks)

» TpimmAéteg: Avrikeipevo — 1816TnTa - Ty (Triplets: Object - Attribute -
Value)

» Kavoveg (Rules)
» [Aaiola (Frames)

» Noyikég ekppdoelg (Logical Expressions)

1.1.7.1 ZnuaoioAoyikd AikTua

Ta Znuaololoyika Aiktua €ival pia ouAAoyr QvTIKEIMEVWY TTOU  KaAouvTal
KOuBor (nodes). O1 k6pPol cuvdéovtal PETAEU TOug HE TOEA 1} OUVOECHOUG
(links). ZuvnBwg kai o1 kéuPol kar Ta TOLQ €xouv ovopaToloyia. Ta
TTPOTEPHMOTA TNG TEXVIKAG QUTAG €ival n eguelifia (€EUKOAQ UTTOPOUV VO
TTPooTEBOUV VEOI KOPPBOI Kal OUVOETOI) KAl N KANPOVOMIKOTNTA ( KABE KOUPBOG
MTTOpEl va  KANPOVOPNOEl OTOUG KOUPOUG ME TOUG OTTOIOUG OUVOEETAI
XOPAKTNPIOTIKG Kal IDIOTNTEG).
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1.1.7.2 TpirAéreg: AvTikeipevo — 1816TnTa — Tiyn

270 ZXNUa AvatrapaoTaong auto, XPNOoILOTTOIoUVTAl:

» AvTIKeEiyeva, TTOU UTTOPEI va gival QUOIKES ovTOTNTES (physical entities) A
EVVOIOAOYIKEG OVTOTNTEG (conceptual entities).

» 1816TnTEG, TTOU ATTORIdOVTAlI OTA QVTIKEIUEVA 1] YEVIKA XOPAKTNPIOTIKA
TWV QVTIKEIMEVWV.

» Tiyég, TToU aPOPOUV IBIOTNTEG CUYKEKPIMEVWV AVTIKEIMEVWV.
MNa mapadelypa otn AoyikA TpoTacn "10 PARAO gival KOKKIVO", n TPITTAETA TTOU
MTTOpEl va XpnolyotroinBei yia tnv avamapdoTacn TG o€ éva EUTIEIPO
ouoTnua gival n akdAoubn:
» Avrtikeipevo (O)—> MnAo

> ldiétnta (A)—> Xpwpua

> Tiun (V)—> Kokkivo

1.1.7.3 Kavéveg
O1 Kavdveg xpnOIPoTToIoUVTal IO TNV avatrapdoTacn Twv oxéoewv. Mtopei
va gival ammAoi | kKal ouvOetol. AtroTeAouvTal ammd TO UTTOBETIKO PEPOG

(premise) kai To cuuTrépacua (conclusion).

‘EOTW O TTAPAKATW KAVOVOG:

Edv o kaipog gival Kahog

YT1To0eTIKO MEpPOG - N Kivnon otoug dpduoug dev ival ueyaAn
(premise) Kal OEV ApPPWOTNOEI KAVEVAG UAG
2UPTTEPACHO ToTe Oa TTANE EKOPOUN

(conclusion)
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KdaBe €vag atmd Toug TPEIG UTTOBETIKOUG OPOUG KAAELITaI EKQPaon 1) UTTOBETIKN
TTpoTaCN (expression or if clause) kar cuvdéovTal HETAEU TOUG WE TN AOYIKNA
¢k@paon "kai".

1.1.7.4 NAgiola

2TNV TEXVIKN QUTH AvATTAPACTOONG YEYOVOTWY KOl OXEOEWV KAAOUME TTAQiCIO
TNV TTEPIypPaPn €vog avTikelipévou. KaBe TTAaiolo trepiéxel "oxIouéS” (slots)
OTTOU KATAXWPEOUVTAI OAEG Ol TTANPOPOPIEG TTOU APOPOUV TO AVTIKEIMEVO. 2TIG
"OXIOMEG" UTTOPEI va KATAaXWPOUVTAl TIMEG IIOTATWY, N OEIKTEG, 1} dIAdIKATIES
TTAPAKOAOUBNONG TWV TINWYV TWV IOI0TATWV.

1.1.7.5 Aoyikég Ekppaocig

Y1rdpyouv dU0 KoIvoi TpOTToI avatrapidoTacng TG yvwaong n YTToBeTikr Aoyikn
(Propositional Logic) ka1 n Zuutrepaouatikry Aoyikr) (Predicate Calculus),
OTTWG avaAuovTal TTAPaKATW:

20Phewva pe Tnv YmoBetikr) Aoyikl (Propositional Logic) pia uTroBeTiKn
TTPOTACN UTTOPEI Va €ival €ite Weudng cite aAnBnig. O1 UTTOBETIKEG TTPOTACEIG
gival duvatd va ouvdiovtal PE AOYIKEG ekppdoelc oTTwg AND, OR, NOT,
IMPLIES ka1 EQUIVALENT. YTdpxouv KavOveg TTPOKEINEVOU va aTTOdEIXOEi
évag ouvduaouog TpoTdoewyv aAnBrnc 1 weudng, TTou egaptdTal ATmo TIG
AOYIKEG EKQPAOCEIS UE TIG OTTOIEG €ival ouvdedePEveEG oI TTpoTAoElS. ‘ETOol yia
TTapddelyua av n mpoétaon X gival aAndng kai n mpdétaon Y gival Yeudng, TOTE
0 ouvduaouog "X AND Y" eival weudng evwy o ouvduaouog "X OR Y" gival
aAnBnig.

H Zuumepaopuatikr) Aovyikr) (Predicate Calculus) e€ivalr mTéktaon TG
UTTOBETIKAG AOYIKNG. TO PBACIKO OTOIXEIO OTN CUUTTEPACUATIKA AOYIKA €ival To
avTikeipevo, PBdon Tou omoiou oxnuartifovral  Aoyikég Trpotdoceic. [Ma
TTapddelyua n Ekppacn "eivai-kOkkivn (MTTaAa)" ival pyia Aoyiki TTpdTaCcn TTOU
€lI0aydayel TO CUMTTEPOAOUA yia TNV PTTAAa Om €ival KOKKIv. AUTO TO
OUUTTEPOO PO UTTOPEI va gival €iTe WPEUDES eiTe aAnBEG.

1.1.8 MéBodog ZuptrepacpaToAoyiag

H MeBodohoyia E¢aywyng Zuutrepacudtwy (inference engine) epapuolel Ta
dedopéva TG Bdaong yvwong otnv emiAuon Tou TTPoRAfuatog. O1 péBodol
ouptrepacpaTtoloyiag  (inference engine) o€  €va  €umeipo  oUoTNA
dlakpivovTal wg TTPog Tpia XapaktnpioTiké (Harmon kai King1985):
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a. MeBodoAoyia Avalntnonc ot éva Kavéva Mapaywync:

» 0pbn 2uloyiotikp AAucida, OTTOU €AEyXETAl N AVTIOTOIXiA TWV
UTTOBE0EWY TWV KAVOVWY TTAPAYWYAGS JE Ta dedopéva.

» Avaorpoen 2uAdoyiatik) AAucgida, 6TTou 0 CUANOYIOPOG apXilel UETA
TOU OTTOOEIKTEOU Kl OTTIC00dPOPWVTAG ETTIOIWKEI VO EAEYXOEI N aAnBeia
TWV ETMPEPOUG UTTOBECEWY 1l YEYOVOTWV TTou XpeladovTal yia Tnv
atmodein Tou.

»  Au@idpoun 2ulrdoyiotikp AAucida, oTnv OTToId EVEPYOTTOIOUVTAI OPBEG
KAl avAaoTpOo@PeG CUANOYIOTIKEG OAUCIDEG avAAoya HE TIG AVAYKES TNG
EpMNveiag.

B. MeBodoAoyia Avalntnong otn Baon Nvwong:

» Avadnrtnon o€ lNAdrog¢ (Breath - first search). 2tnv avalritnon autr ol
ouvOnkeg OAwv Twv Kavovwy TIOU QAVAKOUV OTO QvTaywvVIOTIKO
UTTOOUVOAO OTNV UVAUN €pyaciag evepyoTtrolouvTal, TPV €EETacBouv
o¢ PAaBog Ta yeyovOTa KOl Ol KAVOVEG TTOU TTPOKUTITOUV OTTO TNV
uAoTtroinon KaBe kavova.

» Avalnitnon oe BdBog¢ (Depth - first search). O1 ouvBAkeg Tou
Kavova TTapaywyrg TTou €XEl EVEPYOTTOINBEI Kal Ta yEyovOTa Kal Ol
KAVOVEG TTOU €vepyOTTolouvTal atrd auTov, EETACovVTaI dia - pia Kal
e€avtAnTikK& o€ OAO Kal HEyaAUTEPO BABOC pEXPI va eTTaANBEUTEN O
oTOX0G TTou €Xel TeBei A va odnynBei oe adié€odo (dead end) n
dladikaoia avalitnong omoTte Kal €CeTdlovral Ta EVAAAOKTIKA
OevAPIQ TTOU £X0OUV EVEPYOTTOINBEI OTO AVWTEPO ETTITTEDO.

y. Kardotaon twv eyovotwv otnv_Aidpkeia 1ng Aladikaoiag Avalntnong
(Monotonic, non monotonic reasoning)

» 2ranikh Karaoraon eyovotwy (Monotonic Reasoning). OAol o1 Kavoveg
Kal Ta yeyovoTta TTou atrodeikvuovTal aAnbn r eoc@aAuéva otnv dIGpKEIa
NG dladikaciag avalritnong dlartnEouv TNV KATAoTaon auTh PEXP! va
oAokAnpwOei n avalhtnon.

» Auvauiky Kardoraon eyovérwy (Non Monotonic Reasoning). Ze auTti
TNV diadikacia yivetal eTavadiatTpaypdTeuon uiag utrébeong n otroia
Exel atrodeixBei weudng 1 aAnBni¢ €1TeIdn KATTOIa yEYOVOTA TTOU 0dnyouv
oTnv utroBeon autr) €xouv HETARANBel ammd weudny o€ aAnBni kai
avTioTpoYa.
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To atrotéAeoua NG ueBodoAoyiag e¢aywyng CUPTTEPACUATWY BdnUIoUPYEi éva
OiKTUO €EQYWYAG CUPTTEPACHATWY TTOU UTTOONAWVEI TOV TPOTTO UE TOV OTTOIO
XPNOIJOTTOINONKAV Ol KAVOVEG TTapaywyng woTte va efaxBouv Ta TEAIKA
ouuTtrepdouara.

EmTA€ov Ta EUTTEIPA CUCTAPATA XPNOIUOTTOIOUVTAl O€ TTEdIa EQAPUOYWY OTA
omoia Ta Oedopéva, O KAVOVEG KOl KATA OUVETTEID Ta  €GayOueva
oupTrepdopata gival aBéBaia, acagr n avakpiBr. MNa auté Tov Adyo péBodol
OTATIOTIKAG OUUTTEpaCPaToloyiag (Oeswpnua Bayes) kal acag@oug Aoyikng
(fuzzy logic) £xouv TTpoTaBEi Kal €xOUv evOowPaTWOE TOOO oTnVv PeBodoloyia
aAvaTTapaocTaong g yvwong 600 Kal oTnv peBodoAoyia
oupTtrepacparoAoyiag. (MavaylwtotrouAog, (1988))

1.1.9 YAotroinon ‘Epytreipwy ZuoTnudatwy
O1 avbpwTtrol TTou gPTTAéKOVTAl KATA KUPIO AGyo oTnv ulotroinon €vog

EuTTElpOU ouoTAuaTog, gival o Mnxavikog Tng MNvwong (Knowledge Engineer)
Kal o ‘Eptreipog (Domain Expert).

‘Eumeipoc v Topéyst ooy upovikd yvoonc, v efeduceopéyn yvaon ko epmeipic
(peBodoloyia smilvons, OEvOpL ANYNC OMOQACEDY, YEIPIOUOS OOUPEV KOt
shimiv dedopivay) Tov EYE1 oveTTHEEL OTO CUYKEXPMUEVD TEdiD.

Mnproovioc v Emthoy] Tov AoyiGuikol TOU SUAZipoL CUGTIURTOS.

TVEGT|C ¥ TIpociaym T YVOGC ard Tov EUTELpo.

¥ AvgmopdcoTact e yvdans oy Phan yvaan: Tov sumsipon GeTIUaToC.

Mivakag 1: O1 Z16x01 Tou Mnxavikou MNvwaong kai Tou ‘Eutreipou katd tnv
YAotroinon evog ‘EPTTEIPOU 2UCTAUOTOG,
Mnyn: Luger kai Stubblefield, (1993)

APXIKA O UNXAVIKOG YVWONG ATTOKTA Wid TTPWTN ETTAQPN YE TO QVTIKEIMEVO ATTO
BIBAIOypa@IKEG TTNYEG, TTPOKEIMEVOU VO gival o€ B€0n va ETIKOIVWVIOEI
OTOIXEIWOWG ME TOV EUTTEIPO. 2TNV OuvéXela akAouBei n diadikacia TNng
TTPOCANWNG TOU PNXaVIOWOU €TTiAuONG Tou TTPOBAANOTOG TOU EUTTEIPOU
(expert's problem - solving knowledge). Autd yivetal (Lundberg kai Holm
1990) pe O10d0OXIKEG OUVEVTEULEIC, ME TNV TTAPAKOAOUBNON NG €pyaciag Tou
EUTTEIPOU KATA TNV OIApPKEIa €TTIAUONG UTTOBEIYMATIKWY TTPORANUATWY, K.T.A.
Kartd kavova ol €utreipol Adyw TnG €EOIKEIWONG TTOU €XOUV ATTOKTIOEl JE TO
1edio, Bewpouv apKeTa oToixeia ) BrAuata tng diadikaaiag eTriAuong dedouéva
Kal Oev €EnNyouv AeTTToEPEIOKA 1) OEV UTTOPOUV va EKPPACOUV TNV dladikaagia
emmiAuong. MNa autd cival XpACIMO O PNXAvIKOG yvwaong va gival apXapiog n
adang PE TO AVTIKEIUEVO PEAETNG, TTPOKEIMEVOU, VO UTTOPECEl VO EVTOTTIOEI TA
KEVA TTOU TTAPOUCIAdEl n TIEPIYPA®PH TOV EPTTEIPOU Kal va {nTACEl Tnv
OUUTTANPWOT TOUG.
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Otav o pnxavikdég yvwong OlaPopPuwoel dia IKavh €Ikova apxilel Tnv
uAoTToinon €vOG TTEIPAPATIKOU CUCTANATOC (prototype). ZTnv ouvéxela yivoval
O1000XIKOI EAEYXOI MACi PJE TOV EUTTEIPO UE QTTOTEAECHA TNV CUUTTANPWON TNG
Baong yvwong (Rich kair Knight 1991). Ta otadia g uAotoinong —
QAVATITUENG VOGS EUTTEIPOU OUCTIPATOG TUTTOTTOIOUVTAI, OTTWG TTapouciddovTal
TTOPAKATW ME TO avTioToIXo dlaypappa Kai ivaka. (MnAiapéong I, (2000))

Reformulations
Redesigns
Refinements
Y
Identify Find Design Formulate Validate rules
Problem Concepts to structure to ’ rules to that organize
Represent organize embody knowledge
Enowledge knowledge knowledge
IDENTIFICATION - CONCEPTUALISATION - FORMALISATION - IMPLEMENTATION - TESTING

Aiaypappa 1: H AANnAouyia Twv Mévre (5) Zradiwv AvatTugng
eVOG ‘EPTTEIPOU 2UCTAUATOG,
Mnyn: Hayes - Roth et. Al, (1983)

1. TomoBimon Tov mpoPifuatos | Apywdc mpociopiops
(Identification) v' 1av dzdopévay.
v 1av unoBécsav, TaV OTOYMV Ko
v 1ov Sudikaméy eriloang.
2. Zorknym g Soprg 1. Amowxdioyn tev svwoudv khaibidv Tov mpofinipatos (ovouatoloyia-
cvpufoilopdc e T téferg, To evoweipeva, T 150THTES TGV
(Conceptualization) m*-rtism.é‘tm‘\_*ftz-‘f_sm* Kt n;; ;L_ué; Qv 15101:'11031:). ) e
2. [Ipocdiopouds Tew TYECEMY UETASD TV EVVOLEY.
3. EuvvBeomn Tov  kKovivew  TOpay@ync  TOL  MEPLYPAQOUV  TIC
npochiopcbsices oyéoelc.
3. Tuemomoinom g YVOGTC Tau meprypagid dedopéva Kot 1) ModikaoTkn Yoo (Kovoves Topayayhc)
, mov mpocdiopichkay OTo ApoNyoUMEvo GTAGI0 GVOTOPICTRVTOL  OTLC
(Formalisation) Sopés \,‘?x?éamgpavé; eumeipon o‘upt?mquu.rog. e )
4. Yiomoinon (Implementation) | Ipoypopponcpdc oe katddinho loyouwd epyodeio (KEhvgoc spmeipov
CUGTHHOTOC).
5. Ehsyyog (Testing) AFf10h6y10n TOL EUTEIPOL CUETIHATOC.

Mivakag 2: Ta Mévte (5) ANMNnAegapTwueva Kal ETTIKaAuTTopeva ZTddia
AvaTTugng evog EpTTeipou ZuoTruaTog,

Mnyn: Hayes - Roth et. Al, (1983)
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1.1.10 Boaoikég Mopég ZuAAoyiopou

2TO0 onueio autd TrapouaialovTal, ol TPEIG BACIKEG HOoPYES ouAloyiopou. H
ATTaYWYN, TO CUPTTEPACHA KAl N ETTAYWYN.

1.1.10.1 ATraywyn

Atraywyn €ivar cuAAoyiopog e uttobéocig (hypothetical reasoning). Me Baon
TN 6edopévn Bewpia kal TRV TTapatrpnon o1 "O KwoTtag ekdnAwvel TTUPETO",
QgIOTTIOTEG UTTOBECEIG, ava@OPIKA UE TNV QITia TOU TTUPETOU QTTOTEAOUV Ta
evoexoOpeva TNG "ypitTNG" N TNG "IAaPAG".

O g@iIANéoogog C.S. Peirce dlaxwploe TPEIS BACIKEG HOPPEG GUAAOYIOUOU, TO
ouptrépacpa  (deduction), Tnv amaywyr (abduction) kol TV €TTAYWYA
(induction), o1 oTTOiEG AVTIOTOIXWG apopouv TTPORAswn (prediction), €€rynon
(explanation) kai uadénon (learning). H porj Tou cuAAoyiouOU o€ KaBepia aTro
QUTEG TIG HOPPEG ATTEIKOVICETAI, OTTWG OTO TTAPAKATW dIAYPAPHA:

Ymé0eon 2uutrépaoua: Me Baon utréBeon (n
+ — Mapathpnon  yeyovog) kal Bswpia mpoBAEmovral
Otwpia TTOPATNPNOEIG.
Mapatrpnon Amaywyn: Me Baon TTaparipnon
+ — YT60eon ayvWaoTou aITiag kal Bewpia TrapdyeTal
Oewpia utTeBe0n TTPOG £€rynon TnG TTApaTAPNONG.
Mapatipnon Emaywyn: Me Baon TToANQTTAEG
+ — Otwpia TTAPATNPNOEIS KOl UTTOBETEIC ava@OpPIKA JE
Ymé6eon MOAVEG CUOXETIOEIG, TTapAyETal Bewpia,

—_—

onAadn pabaiveTtal véa yvwon.

Aidypappa 2: Pory ZuAoyiouou
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H 1o atmmAf popery cuA\oyIopoU avapeoa OTIG TPEIG TTAPATTAVW HOPYES ival
TO OUuuTTépacpa, To oTroio éxoupe NON ouvaviinoel. O ouAloyiopog o€
KATnyopnMaTikr AOYIKN €ival CUPTTEPACUOTIKOG.

Mapadeiyua AoyikAG EUTTEipou JUOTAPATOC:

‘EoTw n akéAoubn Bewpia, dnAadr yvwaon, n otroia Aéel 0TI 0 KaBEvag TTou
TTAoXel atrd "ypitrn" EKONAWVEI TTUPETO KTA.

VvV X 'Exel_ypitn () ——— > EkOnAwWwvel (X, TTUPETO)
vV X' Exer_ypimn (x) —— s EkdnAwvel (X, TTOVOKEPQAAO)
vV X'Exel_1hapd (X) — > EkdnAwver (X, TTUPETO)

VvV X 'Exel_1hapd (x) — > EkdnAwvel (X, KOKKIVa_ epeBiouara)

1.1.10.2Zuptrépacpa

Me Baon tn Bewpia kai TNV utTéBeon (1) TO yeyovog) o1l "O KwaoTtag €xel ypitrn”
( ‘Exer_ ypitn (Kwotag) ), ummopei va €gaxBouv Ta cuptepdopaTta OTi
EkdnAwvel (KwoTag, TTupetd) kal EkdnAwvel (KwoTtag, TTovokéPaAo). Me GAAa
AOyia TTpoBAETTOVTOI OI OUVETTEIEG TNG Oedopévng uttdébeong pe Bdaon TN
oedopévn Bewpia. O CUPTTEPACHATIKOG OUAAOYIOWOG XpnoldoTrolgiTal, otav
xpe1adetal va atmodeixOei katd Téco n dedopévn TpdTACT €UOTABEI, TT.X. KATA
600 0 KwoTtag Ba ekdnAwoel TTUpeTd e BAaon tnv 10TpIKA pag Bewpia /
yvwaon kal 1o dedouévo / uttdBean OTI £xel ypiTTn.

Kpioigo epwtnua eival tmola €ivar n "kaAutepn" avdapeca oOTIG ASIOTTIOTEG
uTTtoB€0¢IC, Je GAAa Adyla TToia €ival n KaAuTtepn €€fynon Tng Utrapéng Tou
TupeToUu oto KwoTta. Emopévwg, xpeldletal va agloAoynbouv o1 avTitTraAeg
QgIOTTIOTEG UTTOBECEIC HE OTOXO TNV ETTIAOYI QUTHG TTOU ATTOTEAEI TNV KAAUTEPN
egnynon. Auth n agloAéynon [/ Odiepelvnon EPTTAEKEI CUPTTEPOCHATIKO
oul\oyioud: Edv n aitia €ivar ypitrn, autd ouvettdyetal Tnv ekORAwon
TTovoke@AaAou. Eav dpwg n aitia gival INapd, autd CUVETTAYETAI TNV EKONAWON
KOKKIVWV €peBiopdTwy. H emPBeBaiwon Tou TTOVOKEQPAAOU, OAAG OXI TwvV
KOKKIVWV €pEBICPATWY, augdvel TNV aglomaoTia TG utrdéBeong TG ypIiTTNG Kal
MEIWVEl TNV alomoTia NG utméBeong TnG 1IAapdag. Tevikd, avTiBeTeg
OUVETTAYWYEG €K MEPOUG QVTITTOAWY UTTOBECEWY QTTOTEAOUV KAAG onueia
dlaxwpliopou. MNa tapddeiypa, €av Hi(A) kai Hp(A) atroteAouv avTitTTaAeg
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uTTOB€0€IC OTa TTAQICIO KATTOIOU ATTaywyIiKoU OUAAOYIOPOU Kal n Bewpia
OIOTUTTWVEL:

VxHi(X) —= P(X) kal V x Hy(X) —> ~ P(X)

T0 epwTnUa P(A) atroTteAei KAAOG onueio diaxwpIoPoU avAaueoa OTIG AVTITTAAEG
UTTOBEOEIG.

2€ OUPTTEPAOMATIKO ouAAoyioud, TTpdBeon cival va atrodelxBei Katd TTooovV
KATI €uoTOBEl, EVW O€ aTTAyWYIKO OUAAOYIONO TTpdBeon eival va atravtnOei
ylati KAt euotaBei. Omwg €idape, TTPOG ATTAVINON KATTOIOU YIOT  €ival
ONMAVTIKO va aTToQacioBel Katd TTooov. ETTouévwg, TO CUPTTEPACUA UTTOPEI
va BewpnBei utro-diepyacia Tng amaywyng. Auti n "ouutrpatn” atroTeAEl TO
utToBeTIKO - ocuuTtrepacuaTiké (hypothetico - deductive) oxnua, To OTOIO
EM@AViCeTal o€ TTOAAG EUTTEIPA CUCTAUATA, KUPIWG CUCTAPATA TTOU AQOopOoUV
d1dyvwon Kal armooc@aApdrwon. (Kepauvou E., (2000), "Texvnth Nonuoouvn
kal ‘Eptreipa Zuotriuara)

1.1.10.3ETTaywyn

O emmaywylikdGg oulhoyioudg oToxeUEl OTnV QVATITUEN Bewplwv Kal oTnv
avakdAuywn yvwong. Emouévwg, agopd tn padnon. ‘Eotw o1 €yivav ol
aKOAoOUBEC TTapaTNPAOEIC:

VvV x'Exe_ypitn (Kwotag) — > EkdnAwvel (KwoTag, TTUpeTd)
VvV x'Exel_ ypitn (Mapia) ———— > EkdnAwvel (Mapia, TTUpeTO)
VvV Xx'Exel_ypitn (EAévn) —— 5 EkdnAwvel (EAEvn, TTUPETO)

VvV X'Exel_ypitn (Mavvng) — 5 EkdnAwvel (Mdavvng, TTUpeTO)

A6 auTég PTTopEi va e€axBei N yEVIKA CUCXETION OTI:

VvV X'Exel_ypitin (x) ——— > EkdnAwvel (X, TTUPETO)

H amaywyr Kal TO CUPTTEPACHO a@opouv Tnv etmiAucn TTPORANUATWY €K
MEPOUG TOU EUTTEIPOU CUCTAMATOG, TO CUAAOYIOUO TOU CUCTANATOG aVaQOpIKA
ME TNV TTapaywyr AUccwv. H eTaywyl a@opd 10 avatTuglokd OTOIXEIO TOU
OucoTAPATOG. 'Eva €UTTEIpo oUCTNUA TTPETTEI VA €XEI TNV IKAVOTNTA OTABIAKNAG
QuTO-BeATiwWONG PE BAon TIG eUTTEIpiEG TOU OTNV €TTiAuon TTpoBAnudTwy. H
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IKavoTnTa puddnong kard mpooauénon (incremental learning) TTou xpeidleTal
va EXEl Eva EUTTEIPO OUOTNUA, 0dNYEi OTN OTADIOKN EKAETTTUVON TNG YvWoNng
TOU OUOTAMOTOG KOl KATA OUVETTEIQ JEIWVEI TO YVWOTO "UTTOTIAIGpIOUA”
(bottleneck) TTou cuvdéeTal ue TNV ATTOOTTACN TNG YVWONG TWV EUTTEIPWV.

Aduvapieg oTnv apxIkr €KOOXN TNG yvWoNg TOU CUCTANOTOG €ival ETTITPETITEG,
€QOOOV N IKAVOTNTA HABNONG €K PEPOUG TOU CUCTHUATOG UTTOPEI va 0dnynoEl
OTNV ATTAAOIQr) AUTWYV TWV AOUVAUIWY O€ €UAOYO XpovikO didotnua. MNa va
MTTOPEl €va oUoTNPA va PoBaivel TTPETTEN VA KATAYPAPEl HE KATTOIO TPOTTO TIG
eUTTEIPiEG TOU, ONAADA TA TTEPIOTATIKA (TOU YEVIKOU TTPOBAAMATOG), JE TA OTTOIa
EXEl KatammaoTei, TO OUANAoyiIopud Tou Ole€lyaye o€ oOxéon ME autd Ta
TTEPIOTATIKA, TIG AUCEIG OTIG OTTOIEG KATEANGE KOl KATA TTOOOV QUTEG ATAV OPBEG
N OxI Kal yiati. Autr} n PvnUOveuon TTPONYOUUEVWY TTEPIOTATIKWY Bonbd 1o
ouoTnua va emmavolauBAavel TIG E€TTITUXiEG TOU O€ TTAPOPOoIa  PEAAOVTIKA
TTEPIOTATIKA KAl KUPIWG va atro@elyel ooBapd AGon. To medio TNG padbnong pe
xpnon Miag pBdaong mepiotatikwy (Case Based Learning - B1) eival apketd
QVOTITUYMEVO KOl PTTOPEI VO XPNOIMOTIOINBEI e ONUAVTIKA TTAEOVEKTAUOTA O€
ox€0on YE TN HABNoN TTou XpeIddeTal va ekONAWVEI Eva EUTTEIPO GUCTNA.

H katd mpooau¢non padnon diagépel atmmo TIG TTapadoolakEG HEBOdOUG TNG
MNXavIKAG paBnong. Mia Trapadooiokr) péBodog ouvnBwg XpeladeTal Tn
OUCOWPEUON Hiag EKTEVOUG BAONG TTEPIOTATIKWY, N OTToia Ba XpnoiyoTToinei
T.X. YO TNV ETaywyn KATTOIWV  YEVIKWV Kavovwy (dnAadry  YeEVIKWVY
OUOXETIOEWYV), Ol OTTOIOI OTN CUVEXEIQ UTTOPEI va TEBOUV O€ AgiToupyia oTa
TTAQiola KATTOIOU €UTTEIPOU CUOTAMATOG. H paBnon yiveral oTaTikKd, €K TwV
TPOTEPWY, WG  Lexwploty digpyaoia. H kard Ttpoocauénon udabnon
evowpaTwveTal otn digpyacia Tng emiAuong TPoBAnudTwy, e GAAa Adyia
oie¢ayerar pe duvapikd TpoTro. lMNa mapddeiyua, 10 cUOTAUO apxilel uE
KATTOI0UG KaVOVEG, iIowg apkeTd avakpiBeic. H xprion kd&tolou kavéva oTa
TAQioIa  €TTAUCNG TTPAYMOTIKWY TTEPICTATIKWY TTAPAKOAOUBEiTal KAl auTd
MTTOpPEl va odnyAoel oTn oTadlakr) TPOTTOTToINON ] Kal dlaypa®r) Tou Kavova.
Quoikd, TTapadooiokég pEBodol pabnong utopolv va ouvduaoTouv e
OUVAMIKEG PEBODOUG pabnong. H (apxikr) yvwaon TTou TTapAyeTal JE OTATIKO
TPOTTO WTTOPEI OTN CUVEXEIQ VO EKAETTTUVOEI e Suvapiké TPOTTO.

Mpdéopata oT1o Tedio TNG MNXAVIKAG MABNONG TTPAYMATOTTOINONKE O
OlIaXWPICPOG avAaueoa o€ TTEPIYPAQIKY €TTaywyn | padnon (descriptive
learning) kai TTPOBAETITIKN eTmaywyn (predictive learning). H TTpwTtn OTOXEUEI
oTnv avakdAuyn kartnyopiwyv, n 0eUtepn oTnV avakdAuywn Kavovwy yia Tnv
avayvwpEIoT TTEPICTATIKWY OEQONEVWV KATNYOPIWV.

39



Mimdowuoctixn Epyecoio Avartvly Biong Tvwong - CLIPS

H EmAoy 1n¢ MeBddou Zuutrepacuatoloyiag e€aptaTal atrd Tov TUTTO TOU
TpoBAApaTog. TMpoBAnuata  didyvwong emAUOVTQl  KOAUTEPOA HME TNV
"Avaotpopn 2ulMoyiotikhy  AAucida”, evwy  TTpoBAfuata  TTPOYvVwong,
TTapakoAoubnong kai eAéyxou pe TNV "Opbn ZuAdoyiotikn AAugida”. (EATTida
Kepauvou, (2000), "Texvntri Nonuoouvn kai ‘Eptreipa Zuotiuara”)

1.1.11 EpyaAcia Avarmrtuéng

'Eva €utreipo oUOTNPO PTTOPEI VO avaTtiTuxBei e dUO PAOCIKEG KATNYOPIES
epyaAciwv (Aldypaupa 3), TIC YAWOOEG TTPOYPOUMATIONOU Kal Ta gpyaAcia
TEXVoAoyiag Tng yvwong (knowledge engineering tools) 1 keAUpn euTrEipwy
ouoTnuarwy (expert system shells).

O1 YAWOOEG TTPOYPAUMATIONOU XwpiCovTal O dUO KATNYOPIEG, OTIGC CUUPBATIKEG
Kal TI¢ oUMBOAIKES 1 YAwooeg TN. O1 cupBatikéG yAwooeg dev evOeEiKvUVTaI
yIa TO XEIPIOWO YyVWONG KAl TNV EKPPACH EVVOIWY, OAAG £XOUV TO TTAEOVEKTNUA
OTI €ival oUPPBATEG PE TNV UTTAPXOUCO UTTOAOYIOTIKF) UTTOdO0MN, OTTWGS PACEIG
o0edopévwy Kal GAAa BondnTikd TTpoypduuaTta. TETOIEC YAWOOES E€ival Ol
BASIC, FORTRAN, C/C++, PASCAL, kAt. AvtiBeta ol yAwooeg TN, O01Twg
LISP, PROLOG, KATT €ival TTpOCAVATOAMOMEVEG OTN XPNAON CUUROAWV Kal
TTOPEXOUV ECEAIYUEVOUG PNXAVIOUOUG XEIPIOPOU OCUUBOAIKWY EKPPACEWV Kal
NOTWV, METABANTEG XWwpPic TTpoKaBopIouévo TUTTO, autopatn OlaxEipion
MVAUNG Kal eUENIKTEG DOMEG eAEyxou. O yAwooeg TN gival eUKOAOTEPEG OTNV
EKMABNON atmd Ta epyaAgia TexvoAoyiag Tng yvwong, yiati uttooTnpidouv €va
MOVO TPOTTO avaTTapACTACNG YVWONG KAl GUANOYIOTIKAG.

Ta keAOQn civar eCeidikeupéva  epyaleia yia TNV QvATITUEN EPTTEIpLWV
ouoTnudtwy. 'Eva kEAUQOG TTapéxel OTO pNXAVIKO TNG yvwong Hia A
TTEPICOOTEPEG  PEBODOUG avaTTapdoTaong yvwong kKabwg kal évav R
TTEPICOOTEPOUG MPNXOAVIOPOUSG €EAYWYNG OUUTTEPACUATWY. TEAOG, TTAPEXEI
OIdQopEeG €UKOAiEG dlaocuvdeong ME TO XPAOTN Kal PE TO TTEPIBAAAOV
YEVIKOTEPA.
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Eproisio Avartoins
Epnzipov Zvetypatoy

Tiooosc Keivgn Eprsipov custnpatov 1y
IMpoypopnaTiopod Epyoisio Tepvoioyios e Tvaonc
Topforiksc Zopfoimkés iy TN Amia EZzivypsve
EMYCIN 51 M4

Pascal Prolog Personal Consultant

C Lisp

Basic Smallealk!

Fortran OPS5 ART EKEE NEXPERT

Flex Mike

Enowledge Craft

Aiaypappa 3: EpyaAeia Avartuéng Eptreipwy ZuoTPATWY

Ta epyaAeia TponABav atTd UTTAPXOVTA CUCTANATA, aTTd Ta OTToia €iXxe aATTAG
agaipebei n Bdon yvwong, 0TTwg yia TTapdadsiyua 1o EMYCIN. Ta atrAd autd
KEAUQN ouvABwg egival TTPOCAVOTOAMIOUEVA O€ EQPAPUOYEC QAVAANOYEG HE TO
EUTTEIPO  oUCTNPO aTTO TO OTIoI0  TTPOAABAV KAl €XOUV  TTEPIOPIOUEVES
OuUVaTOTNTEG AvaATTAPACTAONG yvwong. Av €va atrd Ta atmmAd autd KeEAUQN
METATPOTTEI £TOI WOTE va UTTOOTNPICEl EUPU QACHA £QAPUOYWYV KABWS Kal
TTOAAOUG TPOTTOUG AVATTAPACTAONG YVWONG KAl GUAAOYIOTIKNAG, TOTE QTTOTEAEI
éva e¢eAlypEVO KEAUQOG.

Ta 1TepIocdTEPA ATTO TA CUYXPOVA KAl £EEAIYUEVA KEAUPN avaTrTuxonkav atrod
TNV apxn o€ KATToI0 YAWO oA TTPoypPauMaTIopoU Kai dev TTpoRABav aTrd KATToIo
EuTrelpo  ouoTtnua. AuTd Ta KEAUQPnN TrapEXouv OuvhBwG €CeAYUEVES
OuvaToTNTEG OIOOUVOEDNG ME TO XPAOTN KAl TO KUPIOTEPO, UTTOOTNPICOUV
TTOMEG  OlOQOpPETIKEG  MEBOOOUG  avatmmapdoTacns TG  Yyvwong  Kai
oUANoYIOTIKEG. Ta KEAUQN autd gival ouvABwWG BUOKOAOTEPA OTNV EKPABNON
amdé 1A OTTAQ, yIaTi TTEPIEXOUV  TTOAAEG KAl  ETEPOYEVEIC HETALU TOUG
TTPOYPOUMOTIOTIKEG EVVOIEG.

1.1.11.1FAwooeg MNpoypappartiopou TN
O1 yAwooegg mrpoypappatiogou TN atroteAolv éva epyalcio yia Tn ypriyopn

KATOOKEUN €VOC TTPWTOTUTTOU TOU EUTTEIPOU CUCTHMATOG. ZUVABWG 0 KWAIKAG
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MTTOpPEl va ekTEAEOTEN Kal va gAeyxBei Tnv wpa 1Tou dnpioupyeital. Map’ dAa
auta n dlaoUVOEON AUTWY TwWV YAWOOWV HPE TO XPRoTn Oe&v gival apKETA
eCeNlyuévn av kal Ta TeAeuTaia xpovia €xouv dnuioupynBei BIBAIOBAKES, ol
OTTOIEG ETTEKTEIVOUV ONUAVTIKA TIG BUVATOTNTEG TWV YAWOOWYV QUTWV.

O1 yAwooeg tpoypappatiogou dlabETouv ouvABwg évav atmAd unxaviouo
eAEyxou, OAAG eTTeIdf) eival €UEAIKTEG, Oivouv OTOV TIPOYPAPUATIOTH TN
duvatoTnTa va "dnuioupynocel” 1o OIKO TOU PNXAVIOPO €AEYXOU YIA TO EUTTEIPO
ouoTnua (OUAAOYIOTIKE), OTTWG Kal TO BIKO TOu TPOTTIO avatmapdoTacng Tng
yvwong, ME TIG OouEG Oedopévwy. 'ETOI O TTPOYPAPUATIOTEG WTTOPOUV Vva
TEIpAPaTIoToUV  Ye  O1dQopeg  uEBOdOUC Kal  va  KaTaAngouv  OTnv
TTPOCPOPOATEPN YIA TO CUYKEKPIPEVO EUTTEIPO CUCTNHA.

EVOEIKTIKG ava@EpoulE TIG TECOEPIG KATNYOPIEG YAWOOWY TTPOYPAUUATIONOU
TN:

» ZvvapTtnolakog Mpoypapuatiopds (LISP)

> Noyikég Mpoypauuatiopuéds (PROLOG)

» AvTikeiyevooTpagng lNpoypapuaTiopog

> [Mpoypappatiopdg pe Kavoveg Mapaywyng (OPSS)

1.1.11.2 KeAU®n 'EpTtreipwy ZuoTnUATWYV

Ta keAOQn civar eEeidikeupéva  epyaleia yia TNV avdamrTugn euTTEipwV
OUOTNUATWY KAl ovopdalovTal €101 YIOTI OUCIAOTIKA ATTOTEAOUV  EUTTEIPQ
OUCTAPATA XWPIS TN Baon yvwaong, dnAadn NTTopoUV va TTAPONOIACTOUV WG
mepIBARUaTa  (KEAU®N) Miag Paong yvwong. O Trapamdvw OpIoPOS dev
TIPOUTTOBETEl TTWG TA KEAU®N TTPOEPXOVTAl ATTOKAEIOTIKA OTTd UTTdpXOVTa
EUTTEIPA CUCTAUATA PE a@aipeon TNG apxIKAg Bdong yvwong Toug. YTTdpxouv
KEAUQPN YeVIKOU OKOTTOU TA OTTOid QvaTITUCOOVTAl ATTO TNV apxr O€ KATToIa
YAWOOO TTPOYPOUMATIONOU, XWPEIG va eival TTpocavatoAiopéva o KATTold

OUYKEKPIPEVN EQAPUOYH.

'Evag 1110 oucIaoTIKOG SIaxwpIouOS TwV KEAUQWV gival o€ atTAd | e¢eAiyuéva
Kal yiverar BACEl ONUAVTIKWY XOAPOKTNEIOTIKWY Toug, OTTWG ol OIAPopES
MOPQYEC avaTTapdoTaong TNG yvwong Kal CUANOYIOTIKAG TTOU TTAPEXEI OTO
MNxavikd Tng yvwong. Emmiong, 1a didgopa KeAUn OlakpivovTal yia TIG
O1dQopeG €UKOAiEG dlaocuvdeong ME TO XPNOTN Kal Pe TO  TTEPIBAAAOV
YEVIKOTEPA.
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+ ATAG KeAupn

Ta atTAd KEAU@N eUTTEIPWV CUOTAUATWY TTPOAABaV atmd uTTdpxovta EUTTEIPA
OUCTAPATA, ME a@aipeon TNG BAong yvwong Toug. KAAOOTKOTEPO TTAPAdEIyUa
10 EMYCIN, T0 0T110i0 TTpOAABE aTTO TO £uTreipo cuoTnua MYCIN yia didyvwon
MIKpoBIoAoyikwv poAuvoewyv Tov aipyatos. To EMYCIN xpnoigotroiienke yia
TNV KATAOKEUR O1a@OpwV AAAWV EUTTEIPWY CUCTNUATWY, YIA IATPIKA KOl JNn
TTPoRAAUATA, OTTWG YIa TTAPAdEIYUA:

CLOT (aoBéveieg Tou aipaTog)

PUFF (TTVEUMOVIKEG AOBEVEIEQ)

HEAD MED (puxIiaTpIKEG OIaYyVWOEIG)

LITHIO (yewAoyia)

TAX-ADVISOR (vopikn)

SACON (dopikr avadAuon unxavoAoyIKWwV oxXediwv)

AN NN

To EMYCIN civai ypapuévo oe INTERLISP, pia dnuo@iAr) SIGAEKTO TNG
yAwaooag LISP otn dekaetia tov '70. Ta yeyovota oto EMYCIN trapiotdvovrai
oav TPIAdEC TNG MOPPNG: "évvola — TTAPAUETPoG - TIWR". KdBe Tpiada
ouvodeueTal Kal atmd éva ouvteAeoTr) BeRaidotntag. Or dIAPOPES EVVOIEG
IEpapxouvTal o€ éva 0évopo (context tree) TTou opyavwvel TIG TTANPOYOPIES YIa
Eva TTEPIOTATIKO.

O T1poTTOG avammapdoTacng TNG Yvwong €ival Ol KAVOVEG, Ol  OTToiol
TagivopouvTal avaAoya HE TIG €vvoIEG OTIG oTToieg avagépovtal. O Kavoveg
atmroteAoUvTal amd pia cuvlnkn kai pia evépyela. O TPOTTOG EKTEAEONG TWV
Kavovwy gival n avaoTpo@n akoAoubia ekTéAeong, dnAadr atmd Tnv evépyeia
TTPOG TN ouvenkn. OTav eTaAnBsueTal n ouvonkn TOTE TTPOCTIBEVTAI OTN PVAMN
ol TpIAdeg TOU egp@avifovtal oTnv evépyela. H evépyela Tou Kavova
OuUVOOEUETAI KAl UE OUVTEAEOTEG BEPaIdTNTAG.

To EMYCIN umrooTtnpiCel kai peta - kavoveg (meta - rules), o1 otroiol
XPNOIUOTTOIOUVTAI VIO VA ATTOTPEWOUV TNV EKTEAEDN KATTOIWV KAVOVWYV 1) yid
va KaBopioouv Tn oeipd ekTéAeons Twv Kavovwy. O1 heTa - Kavoveg egeTalouv
TIG OUVBNKESG TWV KAvOVWYV TTOU PTTOPOUV va eKTEAEOTOUV Kal KaBopilouv Tn
ocIpA EKTEAEONG TOUG.

'EVa TTPOQAVEG MEIOVEKTNUA TWV OTTAWV KEAUQWV gival OTI dev gival duvaTtdv
va egivalr katdAAnAa yia tnv emiAuon OAwv Twv TTPoBAnudTwy, £@odcoV
onuioupyAbnkav amd Eéva  EPTTEIPO  oUCTNPO  TO OTIoio  €TMAUEl  éva
OuyKekpIpgévo TTPORANPa. MNa trapdadeiyua, To MYCIN emTeAoloe didyvwon,
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ouveTrwg 10 EMYCIN cival katdAANAO Kupiwg yia dlayvwoTIKA TTpoBARuaTa
OTTOoU N avaoTpo®n GUANOYIOTIKA BonBd& oTnv €MKEVIPWON TNG £€PEUvag yUpwW
atrd {nToupeveg duoAsitoupyieg. MapoAa autd eival duvatdv va YeVIKEUBED n
XPNOIUOTNTA CUYKEKPIMEVWY KEAUQWYV Yia did@opa TTpoBARuaTa, agou 1o idlo
TPOBANUA  MTTOPEI VO  QVTIMETWTTIOOEI PE TTOANOUG  TPOTTOUG, €V HId
pMeBodoAoyia utTopei va xpnoihoTroinBei o€ TTOAAG dIaQOPETIKA TTPORANUATA.

To OUCIOOTIKOTEPO MEIOVEKTNHUA TWV ATTAWV KEAUQWYV Eival N UTTOOTHPIEN EVOG
MOvo €idoug avatrapdoTacng Kal  dounong TG  yvwong Kabwg  Kal
ouMlhoyioTIK Kal aBeBaidtnTag. AuTOg €ival kal 0 AOyog yia TOv OTToio
UTTOOTNPICOUV PIKPO EUPOG EQAPHOYWV.

+ Egehiypéva KeAugn

ECeNyuéva keAUn ovoudlovtal Ta epyaAcia TG TEXVOAOYIOG TNG yvwong Td
otroia utrooTnpifouv TTOAAATTAOUG TPOTTOUG QvaTTapAcTAONG Yyvwong Kail
OUAAOYIOTIKAG KOl OUVETTWG MEYAAUTEPN YEVIKOTNTA €QAPPOYWY. YTTAPXOUV
OUOo KaTnyopieg egeAlyuévwv KeEAUQWY, avaloya PeE Tov TPOTIO UE TOV OTTOIO
avatrtuxenkav. Katroia  eEehiyyéva  keAUgn, oOmmwg Ta PERSONAL
CONSULTANT, S1 kai M4, dnuioupyndnkav apxIK& atrd EUTTEIPA CUCTANATO
KOl OTn OUVEXEID WJETATPATINKAV Kal ETTEKTAONKAV KATAAANAQ woTe va
UTTOOTNPICOUV TTEPICOOTEPA €iON AVATTAPACTACNG YVWONG KAl GUANOYIOTIKAG.

Mia GAAN katnyopia eEEAIYPEVWV KEAUQWYV Eival auTd TTOU avaTtrTuxdnkav atrd
TNV apxnf o€ KATToI0 YAWO oA TTPoypauMaTIopoU Kal dgv TTpoABav aTrd KATToIo0
Eutreipo ovoTnua. Kar autou Tou €idoug Ta KEAUQN utrooTnpPifouv TTOAAEG
OIAQOPETIKEG PEBODOUG avatTapdoTaong TNG yvwaong Kal GUAAOYIOTIKAG KaBwg
Kal CeAlYpEVES duvaTOTNTEG dIACUVOEDNG e TO XpRoTN. H KupidTepn diagopd
TOUG ME Ta aTTAG KEAUQN cival OTI €mmeidf @TIGXvVOvTal ATTé TNV apxr, O¢
deopevovTal Atmmd ToV TPOTTO dOUNONG KAl TOUG TTEPIOPIOUOUG TOU apXIKOU
éutrelpou cuoTAMOTOG. Ta epyaleia autd cival ouvhBwg dUOKOAOTEPA OTNV
EKMAONON ammd OAa Ta  TTpoava@ePBEVTa  yIaTi TTEPIEXOUV  TTOAAEG KOl
ETEPOYEVEIC METALU TOUG TTPOYPAMMATIOTIKEG €vvoleg, TTANV Opwg divouv
TTEPICOOTEPEG DUVATOTNTEG OTNV KATAOKEUN KAl TN OUVTAPNON TWV EUTTEIPWV
ouoTnudTwy. H avaueign dilagopwv TTPOYPANPATIOTIKWY HOVTEAWY OE AQUTA TA
EPYOAEia yiveTal eVTEAWG TTEIPAPATIKA ATTO TOUG TTPOYPAMMATIOTEG, YIaTi OEv
uTTdpxouv KaBiepwpéveg Bewpieg UPPISIKWY TPOTTWV avaTTapdoTacng TNg
yvwong.

O1 KupIdTEPOI TPOTTOI AVATTAPACTACNG YVWONG TTOU avaulyvuovTal € autd Ta
OuoTAMATa €ival Ta TTAQiocIa Kal Ol Kavoveg. Ta TTAdiola TTAEOVEKTOUV OTN
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OouNUEVN avaTmapdoTacn OUVBETWY QUOIKWY AVTIKEINEVWY KAl OTO CUMTTAYR
TPOTIO XEIPIOPOU TOUG. ATTO TNV AAAN, OI KAVOVEG TTAEOVEKTOUV OTO dNAWTIKO
TPOTTO AvATTOPACTOAONG EMUTTEIPIKWY OCUCXETIOEWV METAEU TTapATNPNBEVTWY
d0edopEVWY (CUVONKWY) KAl ETTAPKOUVTWY dPACEWYV YIA TNV AVTIMETWTTION TWV
TTEPITITWOEWY TTOU AVTITIPOCWTTEUOUV Ol ouvenkes. O ocuvduaouog Twv dUOo
TPOTTWV AVATTOPACTAONG YVWONG YiVETAlI WG EEAG:

v Ol OUVOAKEG TWV KAvOvwy HTTOpoUV va avagépovTal Ot TIUEG TwV
I010TATWV (slots) Twv TTAQICiWV.

v' 01 OpAoeIg TWV KaVOVWV PTTopoUV va aAAGZouV TIG TINEG TwV IDIOTATWY
f va dnuIoupyouV Kai va diaypd@ouyv TTAaiola.

Etiong n utrapgn opbng kai avaoTpopng eKTEAEONG KAVOVWYV r/Kal GAAwWV
EUPIOTIKWV TPOTTWV €KTEAEONG, KABWG Kal n duvardotnta ouvOuaouou TwV
O10QPOpwWYV TPOTTWV €EKTEAEONG OTO (010 TTPOYPAPUA OTTOTEAEI ONUAVTIKO
EPYOAEi0O OTa XEPIA TOU TIPOYPAMMATIOTA VYia va €mMPAAAEl Tov €AgyXO
EKTEAEONG TIOU Kpivel armapaitnto o€  KABe @Aon Asitoupyiag  Tou

TTPOYPANMATOG.

Mepika TéTOIO e€eNiyuéva keAuon cival Ta ART, KEE, kai KNOWLEDGE
CRAFT, T1a omoia avarmtuxbnkav oe LISP, ta FLEX kar MIKE, Tou
avatrtuxénkav oe PROLOG, ta NEXPERT kai CLIPS, 1ToU avatrtuxénkav o€
C/C++, KATT.

1.1.12  Xpnoiyoétnta — Eappoyég Epmreipwy ZuoTnUdtwy

To €Upog TNG €MOUPNTAG £CATTAWONG KATTOIAG EUTTEIPOYVWHOOUVNG £CAPTATAI
amd Tov Topéa. H guféAcia TnG XpnoiudtnTag €vOog EUTTEIPOU CUCTHUATOG
MTTOPEI va gival oAOKANPN n UPAANIOG i va TTEPIOPICETaI OTA TTAQICIA KATTOING
eTaIPEIag / opyaviopou, TToU PTTOPEI QUOIKA va eival TToAugBvikr / 6¢. ‘Eva
Eutrelpo  OlayvwoTIKO oUCTNPO  yia  Yevikh TTaBoAoyia, OTTwg Tr.X. TO
INTERNIST - 1, Tpogavwg Ba gixe xpnolhoTnTa o€ TTaykOouia KAiyaka. ‘Eva
ouoTNUa yIa TN ouvapuoAdynon UTTOAOYIOTWY OEOOUEVNG ETAIPEING, TT.X. TO
XCON vyia Tnv etaipeia DEC, Ba gixe xpnoiudtnta yéoca ota TTAaiola NG &v
AOYW eTQIPEIAG 1 TO TTOAU KOl 0€ AAAEG ETAIPEIEG PE TTAPOMOIO AVTIKEIPEVO.

O1 TOMEIG EQAPPOYAG TWV TTPWTWYV EUTTEIPWYV CUCTANATWY TTEPIEAdUBavaY TV
emoTnuovikr avaéAuon (to cuotnua DENDRAL, TO 01100 €iX€ HEYAAN ETTITUXIA
Kal Bewpeital TO TTPWTO EUTTEIPO CUCTNMPA, QVAKAAUTITE T HOPIAKK OOMN
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OPYQVIKWY EVWOEWV), TN YewAoyia (to ouotnua PROSPECTOR yia TOv
EVTOTTIONO TINYWV OPUKTWYV, @NUOAOYEITal OTI eVTOTTIOE Mia TTOAU TTAouOIa
TTNYA OPUKTWV), TN INXavikn (n emtuyia Tou XCON, 10 oTroio e€akoAouBei va
TTOPEXEI TIG UTTNPECIEG TOU OTOUG pNXavikoug Tng DEC, eival avau@ioBrntntn
META TN dNAWON TNG ETAIPEIOG OTI N XPrON TOU EiXE WG ATTOTEAECUA TN PEIWON
TWV KOOTWV TNG KATA TTOAAG ekaToppupia doAdpia), Tnv 10TpIkn (diaonua
ouoTtipara 6mwsg 10 MYCIN, INTERNIST - 1, CASNET kai TOAG GAAa
ouvéBaAav onpavTika otnv e€EAIEN TNG TexvoAoyiag), KTA. KaBéva atd autd Ta
TTPWTAPXIKA CUCTAMATA avaTITUXOnke w¢ éva autoduvauo (stand - alone)
oU0TNUA, yIa TV EKTEAECN TOU OTTOIOU CUVABWG ATTAITEITO €IOIKA UTTOAOYIOTIKA
pMnxavhA, n Aeyéuevn LISP - machine. Ze autd ta cup@paldueva, eEATTAwON
ONAPaIve Tn OIAVOMN CEXWPIOTWY AVTITUTIWY TOU CUCTAPATOG Kal T OTAdIAKN
EVNUEPWON UE TNV TTAPOXNA VEWV AVTITUTTWV.

Ta ‘Eumeipa ocuotAuaTta Oev Bewpouvtal TTAéov OTI gival OTTWOONATTOTE
EeXwpPIoTA, auTtoduvapa cuoTAPATA, aAAG YTTopEi va gival TUAPATa eupUTEPWV
UTTOAOYIOTIKWY CUCTNUATWV.

Omwg AdN avagépaue, EUTTEIPA CUCTHAMATA  AVAKOUV OTA  OUCTHUATO
UTTOOTAPIENG aTTopacewy (decision support systems). XpnolPoTTolouvTal
Kupiwg o€ poAo cupPoulou (consultant, advisor), aAAG eTTiong kal o€ pOAo
Koty (critic) 4 @povTtioT (tutor). OAol autoi or pOAol cuvetT@yovTal TN
dlegaywyrn ouvOIaAeEnNg avAueca OTO XPMOTN Kal To oUoTnua. ETouévwg, Ta
EUTTEIPA CUCTAPATA avikouv OTa dlaAoyikd cuoTApaTta. H Ttroidtnta 1ng
dloouvdeonNG avAPeca OTO OUCTNUA KAl TO XPNAOTN OTTOTEAEI  KPioIho
mapdyovra. O1 aTmaitAoeli autig Tng dlacuvdeong, OTav 1o oUCTNUa
XpnoigoTrolgiTal wsg oUPBoUAoG cuvowilovTal, OTTWG TTAPAKATW:

Atraithosic Alaouvosonc ‘EUTtTeipou ZUCTANATOC YE XpAOoTN

To 2uotnua cuvBIOAEYETAI JE TO XPNOTN YIA va:

» "katavonoel" KaAuTepa 1o TTPORANUQ,

» QOTTO0TTACEl TTEPICTOTEPES TTANPOPOPIES yIa TO TTPOBANUA.
O Xpnorng ouvOIoAEyETal JE TO OUCTNUA VIO VA:

» TIPOCQEPEI TIEPICOOTEPES TTANPOPOPIES YIa TO TTPORANUQ,

» Katavonoel KAAUTEPA TN GUAANOYIOTIKA TOU CUCTHHATOG,
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> TeI00¢i yia TNV eykupdTNTA TNG TTPOTEIVOUEVNG AUONG,

» €VTOTTiOEl KEVA 1) AGBn oTn BAcn yvwong Tou CUCTAPATOG YIa OKOTTOUG
BeAtiwong (knowledge debugging) - €dw voeital 6T 0 XPriOoTNG AVAKEI
OTNV KATNYOPIa TWV EUTTEIPWV.

O1 epwTAOEIG KAl ETTEENYAOCEIG TOU CUCTHHATOG TTPETTEI VA EivVAl KATAVONTEG KAl
AOVYIKEG TTPOG TO XPNOTN, TT.X. TO oUCTNUA, UTTO TO POAO ToUu CUPBOUAoOU, dev
Ba TTpéTel va OFETEl EPWTANATA, TWV OTTOIWV Ol OTTAVTHCEIG PTTOPOUV VA
e€axBouv atrd Ta péxpl TOTE AexBévTta. O1 dopég dladyou Kal eTTEENyRoEwy Ba
TIPETTEI VA ATTOTEAOUV ONUAVTIKO OTOIXEIO TOU OXeDIQOPOU TOU CUOTHPATOG
amd TNV apxr, a@ou OuupAaAAouv onuavtikd oTnv OAn atmodoxr Tou
OUCTHUATOG.

H 181dfouca @uon Tou dIAAOYIKOU OTOIXEIOU EVOG EUTTEIPOU CUCTANATOG, OF
oxéon MeE TTapadOCIaKA UTTOAOYIOTIKA OUCTAUATA, OTTOoTEAEl éva atrd T
OIOKPITIKA  XAPAKTAPIOTIKA QUTWYV TwWV ouoTNUATWyV. AANO  dIaKPITIKO
XOPAKTNPIOTIKO €ival N IKAvOTNTA auTO-avATITUENG Kal auTo-BeATiwonNG.

Eptreipoyvwpoouvn gival KATI TO OUVAUIKO TTOU CUVEXWG BEATILOVETAI, EITE ME
VEEG TIPOOWTTIKEG EMTTEIPIEG 1 WG ATTOTEAEOMO  VEWV  €CeNigewv  OTO
OUYKEKPINEVO TOPEA. Eival onuavTikd €va EUTTEIPO OUCTNPA VA EVOWMPATWVEI
KAl TO AVATITUEIAKO OTOIXEIO TNG avOpWITIVNG EUTTEIPOYVWHOOUVNG. (Kepauvou
E., (2000), "Texvnt Nonuoouvn kai ‘Eutreipa Zuotiuara®)
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1.2 Xpnoeig /| KaAoyweig N'ng kard tnv AvdAuon Eikévag yia tnv
Evnuépwon Totroypa@ikwv XapTwyv

2TNV TTapoUca evOTNTA AVOTITUOCOVTAl Ta BACIKOTEPA OTOIXEIA TNG Bewpiag
TWV  QWTOEPUNVEUTIKWY  KAEIDIWY, TNG EMOTAPNG  QWTOEPUNVEIa —
TNAETTIOKOTINON, TA OToid CUYPBAAAOUV KOTAAUTIKA OTnV avayvwplion -
EVTOTTIONO, TTapouciacn Kal avaAuon Twv XPRoewv / KAAUWEWV yng TTou
TIPOKUTITOUV aTTO TNV avaAuon €IKOvVag Kal avaTrtuxbnkav otn BAon yvwong
TNG TTapoUCAs JITTAWUATIKAG €pyaciag, PE ATTWTEPO OTOXO TNV EVNUEPWON
TWV TOTTOYPAQPIKWY XOPTWV.

1.2.1 PwroeppunveuTikd KA£1di1a

MoAAEG @opég oTn DwToepunveia - TnAETIOKOTTNON XPEIAleTal va TEBOUV UTTO
emmegepyaoia, TTapaBAAlovTag  OEIYMATOANTITIKA, XOPAKTNPIOTIKA TUARuaTa
QATTEIKOVIOEWV d1a@OPWYV TNAETTIOKOTTIKWY OEKTWY, QWTOYPAPIKWY KAl M, ME
oToIXEia, yeyovOTa KAl  QAIVOMEVO  TNG  AVTIOTOIXNG  QUOIKAG  KalI
KOIVWVIKOOIKOVOMIKNG TTPAYHMATIKOTNTAG, OTTWG QUTA €XOUV QATTOUVNUOVEUDEI
EUTTEIPIKA, 1 KaTaXwpnOnkav ot KATAAANAEG WOPYEG, O€ €IKOVEG, TTIVOKEG,
EKBEOEIG K. A. TT..

21N Béon aut Ba eCeTAOOUMPE, PE TTOIO AOYIKA KOl TEXVIKI WTTOPOUME va
TTOPABANOUNE CUYKEKPIMEVA OTOIXEIQ PIAG AEPOPWTOYPAPIAG PE TA AVTIOTOIXA
XOPAKTNPIOTIKA TOu TTediou Kal TTwg TEAIKA gival duvartd V' aglotroinBouv Ta
atmmoTeAéopaTa autrg TNG OOUAEIAS, wg 0dnyog TTapdTacnh, €101 WOTE KAOE
@opaG TTOU PAETTOUME MIO CUYKEKPIPEVN MOP®R, M autd Ta €EWTEPIKA KOl
EOWTEPIKA XAPOAKTNPIOTIKA OE PIa €IKOVA , VO PTTOPOUNE PE ONUAVTIKO BaBud
aglommoTiag va BePaiwooupe TNV TOUTOTNTA €vOG, N PIag O€Ipdg atrod
EVAAAQKTIKEG TTIOAVEG KATNYOPIES, AVTIKEIMEVWY 1) TIPOTUTTWV.

‘ETtol dnuioupyoUue Ta TIOAU XPNOIYa €pyaAcia, OTn  QUWTOEPMUNVEUTIKI)
dladikaaoia, Ta  "QWTOEPUNVEUTIKA KAEIDIA". Oplakr)  TTEPITITWON
QPWTOEPUNVEUTIKOU KA€IBIOU Ba ptropouce va BewpnBei, n €KOVIOTIKA N
TTEPIYPOAPIKN EKPPATN EVOG ETTIYEIOU EAEYXOU.

Me TOV O6po AOITTOV QWTOEPUNVEUTIKG KAEIDIA, €VVOOUUE, EIKOVIOTIKA,
apIBuNTIKA (Ynoelokd) f Kal TTEPIYPAPIKA OTOIXEIO TEKUNPIWONG Kal avapopdg
TNG OUYKEKPIPEVNG TTPAYMATIKOTNTAG, TA OTToia avdAyovial o€ OgueNIWOEIG
YVWOEIG KATTOIOU ETTIOTNMOVIKOU 1} TEXVIKOU TTEQiOU, ATT' Tr OKOTTIA TOU OTTOIoU
KAVOUNE EPUNVEIN KATTOIWY QTTEIKOVIOEWV.
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[Bavikd éva PwToepunveuTikO KAe1di AttoTeAsital amd Avo TuAuaTa:

» Mia ouA\oyny oTepeoleuywy PE OXOANIA ) UTTOTITAOUG TTOU QTTOTEAOUV
ETTECYNON TWV TTPOG QvVAYVWPIOH AVTIKEIMEVWY i TWV OCUVONKWYV TOUG.

» Mia ypa@iky | AeKTIKA TTEPIYPA®R, N OTroia dIATUTTWVEI KATA €va
OuoTNUATIKO TPOTTO TA XOPAKTAPIOTIKA AVAYyVWPIONG auTWY Twv
QVTIKEIMEVWV ] TWV OUVONKWYV TOUG.

YTdpxouv OUO VYEVIKOI TUTTOI QWTOEPUNVEUTIKWY KAEIBIWY Ol  OTTOIOI
dlakpivovtar  amd TN uéBodo  Tapouciaong  Twv  OlIAYVWOTIKWY
XOPOKTNPIOTIKWV:

» Ta KAeidid EmAoyAC Ta otroia TTEPIEXOUV TTOAUGPIBUA QWTOYPAPIKA
TTapadEiyhaTa JE KATAAANAO ETTEENYNMATIKO KEIPEVO.

» Ta KAeldid ATTOKAEIOPYOU TO OTToid XPNOIYOTTOIoUVTAl £TC1I WOTE N
QpwToepunveia va die€axOei Brpa Tpog BAMA, atrd TO YeEVIKO TTPOG TO
€I10IKO, Kal va 00NyNoeEl OTOV ATTOKAEIOUO OAWVY TWV AVTIKEINEVWYV, EKTOG
atTo T0 NTOUNEVO.

Ta PwrospunveTika KAs1diad MtTopei va gival XpAoiua:

> Emeidry  eCao@alifouv  Taxutnta  £TTECEpyaoiag  upeydAou  dykou
AEPOPWTOYPAPIWYV / ATTEIKOVIOEWV.

» ETmeidry pmopolv va PBonBrijcouv oTn ouAloyr TauTdxpova TTOAAWV
TOTTWV TTANPOYOPIWY, KIA TTOU €ival EUKOAN N EKTTAIOEUCTN O€ OUVTONO
XpoOvo, ueydAou apiBuoUu  TTPOCWTIIKOU  OTn XPHon  €10IKWV
PWTOEPPNVEUTIKWY KAEIBIWYV, £€TOI WWOTE VA PTTOPEI va yiveTal, "ev oeipd”
Kal JE €I0IKO KATAUEPIOUO N QUTOEPUNVEUTIKY avayvwpion.

» Ot1av dev uttapyel duvatoTNTa KAUIAS GAANG TTANPOYOPIOKAS UTTOOOUNAG
Kal TTpooTréAacng o€ pia PeydAn Trepioxr), oTnv oTtroia diatiBevral
KATTOIEG OEIPEG TTAAIWV AEPOPWTOYPAPIWV KAl YIO TNV OTToia TTPETTE
TTOAU oUvioua va OIOTUTTWOOUME KATTOIoU TUTTOU  EKTIMNON  Kal
oupTTEPAOUATA. (Apylohdg A, (1999), Qwroepunveia -
TnAemmiokdétnon)
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1.2.2 dwToaVAYVWPIOTIKA ZTOIXEIN

210 TTapapTnPa TTapatifeTal Aiota (TTivakag) pe OAd Ta QUTOAVAYVWPIOTIKA
oToIXeia TToU dUvavTal va XpnoigotroinBouv. EVOEIKTIKA Ta onuavTikOTEPA
PWTOAVAYVWPIOTIKA OTOIXEIA YIO OOPUQPOPIKEG EIKOVEG / AEPOPWTOYPAPIES,
gival Ta KATwoI:

l.  Zxnua

To oxAuO avaQépeTal OTn YEVIKA pop®r, OIdTtagn n Trepiypapua Twv
MEUMOVWHEVWY  QVTIKEIMEVWY.  2TNV  TIEPITITWON TWV  OTEPEOOKOTTIKWV
PWTOYPAPIWY, TO UWPOG TOU QVTIKEIMEVOU ETTIONG opifel To oxnuUa Tou. To
OXAMO PEPIKWV AVTIKEINEVWYV EiVal TOOO €UBIAKPITO WOTE Ol ATTEIKOVIOEIG TOUG
VO UTTOPOUV VA aVAYVWPEICTOUV ATTOKAEIOTIKA W' AuTO TO KPITAPIO.

. MéyeBog

To pé€yeBOC TWV AVTIKEINEVWY OTIGC OOPUPOPIKEG EIKOVES /| QEPOPWTOYPAPIES
TPETTEL va AnNeBei utr' dwn ot oxéon PE TN KAiJoKa TNG QwTtoypagiag. Oa
TPETTEl €TTioNg va An@Bouv utr' Own Ta OXETIKA PeEYEON METALU TwV
QVTIKEIMEVWV OTIG QWTOYPAPIES id1aG KAIUAKOG.

1. MpdTUTIO

To TTPAOTUTTO OXETICETAI E TN XWPIKN dIATAN TWV AVTIKEINEVWY. H eTTavaAnyn
TTPOKABOPIOUEVWV VEVIKWV HOPPWYV I OXEOEWV, Eival XAPOKTNPIOTIKA yid
TTOAAG QvTIKEINEVA, QUOIKA Kal avBpwTToyevr], Kal divel OTa QVTIKEIYEVA Eva
TIPOTUTTO TO OTTOI0 UTTORONOA TOV PWTOEPUNVEUTH VA T AVAYVWPIOEL.

IV. Amdxpwon

H amdéxpwon ava@EépeTal 0TO XPWHA TWV QVTIKEIMEVWY OTR QuwToypaia.
2UVvOUACETAI JE TOV TOVO Kal £aPTATAI ATTO TO €i00G TNG PWTOYpaPiag. 1d1a
QVTIKEiHEVO  €XOuv  OIAQOPETIKEG  OTTOXPWOEIS  OTIC  UTTEPUBPEC  Kal
TTAYXPWHATIKEG ATTEIKOVIOEIG avTioTolXa. [Na T0 AOyo auTd KpiveTal OKOTTIUO Ol
QATTOXPWOEIG KAl O TOVOI OUYKEKPIPMEVWY AVTIKEIMEVWYV VA avVAPEPOVTAI Padi PE
TO €i00G TWV ATTEIKOVIOEWV OTIG OTTOIEG AVTIOTOIXOUV.

V. Yonh

H uopnf eivar n ouxvotnta Twv aAAaywv Twv TOVWVY TOU YKPI O Mia
ewtoypa@ia. H uen dnuioupyeital atrd TN cuvadpoion povadiaiwy GToIXEIWV
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(avTikeigévwy), Ta oTToia PTTOPEl va €ival TTOAU pIKpd yia va diakpiBouv
MEHOVWUEVA O€ HIa OOPUPOPIKN EIKOVA / QEPOPWTOYPAPIa, OTTWG Ta QUAAQ
Twv OEVOpWV Kal ol OKIEG Tou @QUAwpartog. Eivar pia ékgpaon Twv
MEMOVWHEVWY OXNMATWY, MEYEBWY, TTPOTUTTWY, OKIWV KAl TOVWV TWV HIKPWV
Movadiaiwv autwyv oToixeiwv. H uer kabopilel tnv "opaAotnta” n TNV
"TpaxuTNTA" TWV QVTIKEIWEVWY TNG  €IKovag. Kabwg n  KAigaka  piag
PWTOYPOQPIAG MEIWVETAL, N UQPR €VOG OUYKEKPIUEVOU QVTIKEIMEVOU 1 HIOG
TEPIOXNG OTadIakd  yivetar opaAoTepn  kal  TeAikG  e€agaviCetal. O
QWTOEPPNVEUTAG OUXVA MTTOPEI va OIAKPIVEI XOAPOKTNPIOTIKA EIKOVWYV HE
TTAPOUOIEG AVOKAAOTIKOTNTEG, OTNPICOPEVOG O€ dlagopés oTnv uen. Eva
Tapddelyua Ba PTTOopoUcE va aTToTEAECEl Kal n OJOAR ugh Tou TTPAcIvou
ypaoi1dloU, KaBwWG auTr] avTITTapaTifeTal oTn TpaxEia uPr TToU TTAPOUCIAlouUV
Ol TTIPACIVEG KOUEG TWV OEVTPWY O€ PUTOYPAYIEG JETAiAg KAipakag.

VI. 2KIEG

O1 OKIEG €ival ONUAVTIKEG YIO TOUG QWTOEPUNVEUTEG yia OUO QvTIQATIKOUG
Aoyoug: (1) n oKId i TO TTEPIYPAPUA PIAg OKIAG TTPO0dIdElI TRV EVIUTTWON TOU
TPOQIA TwV AVTIKEINEVWYV (YEyOovoS TTou utToBonBd TNV gwTogpunveia), kai (2)
TA AVTIKEIMEVA TTOU PBpiokovTal NECA O OKIEG avakAoUV Aiyo @wg Kal gival
OUOKOAO va dlakpIiBouv OTIG QwToypagieg (yeyovodg Trou euTTodilel Tnv
Qewrtoepunveia). MNa TTapddelypa, ol OKIEG TTOU dnuioupyouvTal atro didgopa
€idn OEVTpwWV 1 avOpWITOYEVI] XOPAKTNPIOTIKA (YEQUPEG, ATTOBNKEG, TTUPYOUS
KTA) JTTOPOUV Oiyoupa va CUVTEIVOUV OThH avayvwplion TOUG OTIG QTOYPOQIEG.
Etriong o1 okI€g TTou €Xouv TTPOEABEI ATTO UIKPES DIOPOPES OTO UYPOUETPO TOU
avayAuQou, €1I8IKA OTNV TTEPITITWON QWTOYPAPIWY TTOU EANPONCaV Pe XapnAn
ywvia Ugoug Tou RAIou, umopouv va PBonBricouv OTnv amoTiynon Twv
QUOIKWY TOTTOYPOQPIKWY ATTOKAICEWYV, Ol OTTOIEG PE TN OEIPA TOUG WTTOPEI VO
€ival eVOEIKTIKEG DIAPOPWYV EIDWV YEWHUOPPWYV, XPNOEWY / KAAUWEWV YNG.

VIl.  ©éon o10 XWPO

H 6éon evOg avTiKEINEVOU OTO XWPO AVOPEPETAl OTAV TOTTOYPOQIKN 1 TN
YEWYPOQIK Béon kai atroteAei €va 181aiTepa onuavtikd BoRbnua yia Tnv
avayvwpion Twv €dwv PAGOTNONG, TWV YEWPOPPWV Kal TwV Xprnocwv /
KaAUWewv yne. MNa mapddeiyua, OUyKeKpPIPEVa €idn dEVOPWY avauEveETal va
EMQavVICOVTal O€ ETTAPKWS ATTOOTPAYYIOUEVEG OPEIVEG TOTTOBETIES, vy AAAQ
€idn  Oévdpwv Ba  avaupéverar  va  gggavifovial  O€  QVETTOPKWG
QATTOOTPAYYIOPEVEG TTEDIVEG TOTTOBETIEG.
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VI, XwpikA AidTaén

H xwpik d1a1aén (CUOXETION) Qva@QEPETAl OTNV EPUPAVION OUYKEKPIPEVWV
QVTIKEINEVWV O€ oxéon PeE KatTola AAAa. MNa TTapdadelyua, £vag Tpoxog o' éva
NAouva Tlapk pJ1TOpPEI Vva €ival OUOKOAO va avayvwpelioTei €av  ival
OTABPEUPEVOG O éva XWPO KOVTA O€ pIa o1Tatrodnkn, aAAd Ba ATav eUKOAO va
AVAYVWPIOTEI, €AV BPIOKOTAV O€ Wdia TTEPIOXT, N OTTOIA £XEI AVAYVWPIOTEI WG
éva  TApko wuxaywyiag. (Apylohdg  A.,  (1999), dwroeppnveia -
TnAemiokdTtnon)

1.2.3 O Totroypa@ikdg Xaptng

H xapTtoypagia cival yia €moTAPn n otroia €xel TIG pifeg TNG Pabid oTo
TapeABOV TNG avBpwtrdTNTag. ATO Tnv apxaia AiyutrTo Kal Tnv apxaia
EANGOa €xouv €pBel 0TO QWG TNG ONUOCIOTNTAG Ol TTPWTEG TTPOCTTABEIEG
ATTEIKOVIONG MIAG YEWYPOAQIKAG TTEPIOXNS 1 Oladpouns. H onuaocia tng
XOPTOYPAQIag, OPWG ETTEKTEIVETAI KOBWGS Ol AKPIREIC KATAOKEUES XAPTWV Kal N
diya Tou avBpwTTou yia yvwon odAynoe otnv avakaAuyn tnG APEPIKNAG atro
Tov X. KoAdpupo.

2€ 0N auTd Ta XPOvIa TTPWTAYWVIOTIKO OTOIXEIO TNG XOPTOoypa®iag €ival o
XAPTNG, KATEXOVTAG TA TTPWTEIN 0AV QVTIKEIUEVO PEAETNG TWV XAPTOYPAPWV.
O1 xapTtoypdgol aocyxoAouvTtal Pe TNV CUANOYH YEWYPAPIKWY OEQONEVWY, UE
TNV €meEepyaania Toug, TNV amrAoTToinon ) Tov €UTTAOUTIONO TOUG, WE TNV
OTATIOTIKA Toug emegepyaaoia. Etriong aoyxoAolvrar pe TV avdaAuon Twv
YEWYPAQPIKWY OeOOMEVWY, TN OUOXETION KOl Tn MOVTEAOTTOINCN TOUG,
ETTIXEIPWVTAG ME QUTO TOV TPOTIO va ATTOOWOOUV OCO0 TIIOTOTEPA TO
TePIBAAAOV TTOU aTTeikovi(ouv. O xApTng emTEAEl PHEXPI ONPEPA BUO BACIKEG
A€IToupyieg:

> Méoo AmmoBnkesuonc Mewypaeikwy MAnpopopiwv

O xdptng amoTeAei oav QUOIKA UTTaPEn, €vav atmmoBnKeUTIKO XWPEO Yia TIG
YEWYPOAPIKES TTANPOQYOPIEC TTOU £XOouv OUAAEXDEI, eTeEepyaoTei, avaAuBei kai
aglotroinBei yia Tnv karaokeur] autou. OTTwg orjpepa TTapadeiyuaTog XApIv Yia
Baon dedouévwv atroBnkeuel TIG TTANPOPOPIEG TTOU DIOBETEI KAl TIG BETEI TTPOG
XPNAon Twv evlIlaQepOuevwy (Wnelokdg XApTng), Katd avaAoyo TPOTIo
AeIToupyei kal 0 avaAloyikdg Xaptng. O1 TAnpo@opieg TTou ep@avifel o XapTng
MTTOPEI va gival UTTAPKTEG 1) Kal OX1, OTTwG T1.X. €vag XAPTNG va ATTEIKOVICE! TIG
MeETaKIVAOEIG TTANBuouwyv amdé 10 1000 1. X. évag TéTol0G XApTnNG Oa
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atmoTeAoUOE OAMEPA YyIA TOUG XOPTOYPAQPOUG MIO ONPAVTIKOTATN TTNYA
TTANPOPOPIWYV KABWG UTTOPEI va pnv UTTAPXOUV AAAEG TTNYEC OTTWG HOVO
YPATITA Keipeva 3 eupriuata. Etriong uttdpyxouv XAPTEG ATTO TOUG TTPWTOUG
eCepeUVNTEG 1] XAPTEG TTAAVNTWYV OI OTTOIOI €ival JEYAAOI O€ XPNUATIKN agia Kal
otmaviéTnTa.

> Méoo MNaparnpnonc Mewypa@ikou Xwpou

O XAapTng TIC TIEPIOOOTEPEG  QOPEG, OTTOTEAEI  MIO  OMiKpuvon NG
TTPAYUATIKOTNTAG. ETTPETTEI OTO XPAOTN va TTApATNEACEl, va avaAUOEl Kal va
OUYKPIVEI TIG TTANPOPOPIEG KAl TO DEDOUEVA IS TTEPIOXEG TOU EVOIOPEPOVTOG
TOU.

Ta Baoikd XapaktnploTIKA TwV XapTwV ATTOTEAOUV:

»  O1 Xwpikég MAnpopopicg
» H KAipaka
> HIpoBoAn

» H Agaipeon (atrAotroinon NG YEWYPAPIKAG TTANPOQOopPIiag, dIaTNPWVTAG
TA TTOIOTIKA TNG XOPAKTNPIOTIKA)

» O ZuuBoAhioudég

Qc 1rpoc 10 ko1 TTou XpnaoiyoTtrolgital (eEuttnpetei) o Xdptng, Alokpiverai:

» Atobnkeuon Newypa@ikng MNMAnpogopiag

» Metakivnon - NMAofynon

» Xpnon og AvaAuTikéG MeBodoug (UTTOAOYIOHOUG, HETPNOEIG HEYEBWV)
» Zuvown MeydAou Oykou ZtaTioTikwv MNMAnpo@opiwv

> TMpoBAeywn Xwpikwv Paivopévwy - Koivwvikwy Taoewv

» OmmkoTtroinon un Opatwyv Paivopévwy

53



Mimdowuoctixn Epyecoio Avartvly Biong Tvwong - CLIPS

»  AvamTuén XwpikAg ZKEWNG.

H Ta&ivounon Twv Xaptwyv MNpayuartotrolicital e Bdon:

» Tnv KAipaka Tou Xaptn
» Tnv Acitoupyia TTou EmBupeital va ETTiTeAéoel
»> To Mepiexdpevo (avTIKEIPEVO) TOUG

O1 xdpTeg Pe BAon Tn AciToupyia Toug dlakpivovTal OTOUG XAPTEG [MEVIKAG
Ava@opdg, oToug OegpaTikoug Xdapteg kal ota Alaypdpuara. Or peydAng
KAipakag XapTeg (XApTeg ME KAipakeg peyaAuTepeg Tou 1:75.000 TrepiTTOU)
levikNG Ava@Qopdg TIoU  QTTEIKOVICOUV  TTEPIOXEG TNG  ENPAg  KaAouvral
TOTTOYPOQPIKOI XAPTEC. 2UVNBWG Kataokeudalovtal atmd dnUAOCIEG UTTNPETIEG,
MEOW TWV YVWOTIKWY AVTIKEIMEVWY KAl HEBODWV TNG TNAETTIOKATTNONG KAl TNG
PWTOYPOUMETPIAG Kal €KOIdOVTAI HE T MOPYNR MIAG OEIPAG QVECAPTNTWY
@UAwv. (Robinson A., (2002), "ZToixeia XapTtoypagiac")

To eANdxioTo HEYEBOC TWV XOPTOYPAPIKWY HOVAdWYV eEapTaTal ammd Tnv
KAipaka xaptoypaenong Kal aTrd Tnv onuacia otnv TTpoRAewn TG Xpriong Tou
Kal TG opBdTtepng eKPETANAEUONG TOU. 2€ TIEPIOXEG EVTATIKNG XPNONg
XOPTOYPAQPOUVTAI TTEPIOXEG MEYEOOUG aKOUN Kal 2-4 oTpedpdTwy. Edv eival
TTOAU MIKPEG OAAG ONUAvTIKEG, avTi opiou WPTTOpPEl va oupPBoAifovtal pe
OUPBOAO KOl OTO UTTOUVNPO va OIEUKPIVICETAI TO PEYEBOG TNG €KTAONG TTOU
QAVTITTPOCWTTEVEL.

Baolka 10XUEl 0 TUTTOC "“TTUKVOTNTA Trapatnpriocwy = 1 Traparfipnon / cm?
XapTou opIiopévNG KAipakag”. M.x. yia kKAipaka 1:5.000 To 1 cm oTov XApTn
gival otV TTpaypaTikdTNTa 50 pétpa kai 1o 1 cm? gival 50 x 50 p. = 2.500
METPQ, OnAadn 2,5 oTtpéupara, dpa BewpnTiKG TTPETTEl va  YiveTal Wi
TTapartipnon ava 2,5 otpéuuara. BeBaiwg autd eival KATI TO OXETIKO, yiaTi
TTOAG €€apTwvTal aTTd TNV OPOIOMOPQIa TWV £dAPWY, TNV EUTTEIPIA TOU
Xaptoypd@ou, Tn XPnon TnAEmokOTNong, [Ewypa@ikwy ZUoTNUATWY
MAnpogopiwyv (GIS) kai Maykéouiwy ZuoTnudtwyv Evrommopol Oéong (GPS).
(N. ZuMhaiog, . Mmidag & N. Kapaméroag, (2007), "Xaptoypd@non
MNewpyikwv Edagwv pe 1T Xpron Zuyxpovwv MeBddwv [ewypa@ikwv
2uoTnuaTwy  TAnpogopiwv  kai  TnAemokdtnong”).  Xtnv  TTapouca
OITTAWMATIKI Epyacia epyaoia, wg EAAXIOTN XapTOoypa@ikr povada opioTnkav
Ta 2,5 oTpéuparta (acres), eEUTTNPETWVTAG TTAPAAANAG TOOO TIG AVAYKES TTOU
TIPOKUTITOUV ATTO TIG KAIMAKEG XAPTOYPAPNONG TWV TOTTOYPOPIKWY XOPTWYV,

54



Mimdowuoctixn Epyecoio

Avartoén Boong Tvaong - CLIPS

600 Kal aTrd TNV avaykaldtnTa Kabopliopou TTANBWPaS XPAoEWV / KAAUWEWY

yne.

O Totroypa@Iikdg XAPTNG €KTOG ATTO TA YEWMETPIKA TOU XOPAKTNPIOTIKA,
mepIAaUBAvel Kal €va OUVOAO TTOAUTTOIKIAWV — TTOAU-TTITTEOWYV BEpaTIKWV
OTOIXEIWV, TV OTToiwV TO €i00G, 0 CUPBOAIOUOG TTOU XPNOIYOTIOIEITAl KAl O
apIBudg Toug, £€apTATAl KAl KOBOoPICETAl AUECT ATTO TNV KAIJAKA KAl TO OKOTIO
TTOU €EUTINPEETEI O €KAOTOTE XAPTNG. Ta Bepartik&d oToIxEia PTTOpPOUV Vva

amodoBouv pe OUUBOAD  ONUEIOKA, YPOUMIKA KOl

artreikovifovral oTnV TTAPAKATW EIKOVA.

ETTIPAVEIOKA, OTTWG

2
M 3 4
TWE .

YNOMNHMA  [EGEND
Auafith) 630¢ SdiAf) A0PAATHTTRWTOG TEOOAPWY PEUNATWY XukAogoplag
Auokital 6801 Go@uATOOTPWTO: AlO peupdtwy KuxAoPoplag ¢ ‘Evog peuuatog
[ disarkaa vacd: v |
2 ApaiTal 6801 oxUPGOTPWIO! AU PeupdTwY KUKAOPOPIAS 1 ‘EvdG PEUHATOS @
-— All weath 0 foce ad. tw et wide w lone wide
? Auakith 530¢ uf oxANpAS Empaveiag Bath ut xaAdv A Enpov xaipdy i1 EyxataheAciuptvn |
zz=z= cathe o al2
H 1 2
s 080l Unb xataoxeuny v Kapponointor d8ol » tl
- SR 0
3 Hutovikh) 686¢ el8aTog
2 AnAf (1 AmA ?
— o
7 TibnpoBpoyixai ypaupal oreval. Amhh
— : =
2 1iBnpoBpoukds 01aBudG 1 1I8NE0dpOUIKNA OTATIC 12 X
——® ) R o Fo\

Tegupar: 1dnpodpsyou  Auakinc 6800 2 A ielous i MopByeiov w NopBuelov tvatpiov s Nopoc w 4

RYORQTWRNUEVOS TOMOC 1 APGIOKGTWKNUEVDS 1 OlKiar v yEver i Mepovupevar uryahal oixodoual «
1 Enapxios o

pia Kparoug i1 Nowol

4 Npureuouoar Nopod i Enapxiag & ARWOU 3 KowbTATOS «

3 Towwvoperpixoy onuciov 1, Ygopttpikey onueiov heyxBiy » Mh eheyxBtv

45 & Mov « 'ExxAnoia n EpnuokkAnoicy i ElXovoataoiov i« TEEvoc s Myvue

5 Nexporogeiov Xpiwomiav 1 MwaueBay louBaixbv v Zevev Toupiopol « Ep  Katwa 107
| - .
Avepoy WUA
Apodp
4 AoBie 4 Kepaueiov » Aaroy Mapy o Aiflav 4 M
R " K R
Epyo
)
EA ata Moviya 1 Npdoxaipa i Yypov L8agog
4508
gpeM PV i p: eapevn Udartog Eniye Y AvtAooTa
4 ouliovee + Texvnm adAak o YBpoppod: Aiaproic pofc v Mepiodikhg poRe w
45 aan Bpox@dne i1 Aup@dng » Aykup MeyBAwy nAowsy o Mxp@y mAokey s NauTiKos
n
4 X
A600¢ v ‘Onwpngpopa BevBpa i» Bapvol o Auneiwved « ‘Ydposia pura

Eikéva 7: AréoTracua YTTOPVAUATOG, NE Ta OgpaTikd ZToIxEia
Totroypa@ikou XapTtn,
Mnyn: Xdptng Nz, KAipakag: 1:50.000

Ta Ocparikd ZToixeia evog Totroypagikou Xaptn TnG Mewypa@ikAg YTTNpeoiag
21patou (I'YZ), 1Tou amroteAei Tn peyoAUuTepn emmionun dnudolia uTTnPETia
OIaXEIPIONG XWPIKWYV OEDOUEVWY, CUNPWVA KAl JE TO TTAPATTAVW ATTOCTTAC O

UTTOMVAMATOG ouvowilovTal OTa KATWwOI:

> O0Ik6

210Npodpouikd  AiKTuO

(katatatn wg TPog TO €idOg

KATOOKEUNG, MéyeBog — "TagNn", xpnon)

» OIkioTIKG AikTuo (KataTagn wg TTPo TNG TTUKVOTNTA TOU OIKICKOU)

55
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» Opia Kpatoug, Nopou, ETrapyiag
» [Mpwrtevouoeg Nopou, Emrapyiag, Afpou, Koivétntag

> TPIYWVOUETPIKO — YWOUETPIKO ZNUEIO (ME TO XAPOKTNPEIOUO: eAEYXOEV
Kal PN eAEYXBOEV)

» EkkAnoia, Movi, EpnuokAniol, EikovooTtdol, Téuevog, Mvnueio

» NekpoTageio (dlakpivovTag To, WG TTPOG TN BpNOKEUTIKY TTPOEAEUCN)
» Avepdpulog, YOpOuuAog

» Agpodpdpuio

» Xwpo E¢opuéng duaikou — OpukTou MNMAouTou

» Xwpo Biounxavikwv Eykataoctdoewyv (epyooTdoia)

> YypoBiétotrol (€An, TEAPATA, POVIPA 1] TTPOOKAIPA KAl YEVIKOTEPA UYPO
£00(p0g)

> Znueia — lMNepioxég "Ydarog (Trnyn, kKpAvn, @péap, degauevr) UdATOg —
ETTIVEIOG ] UTTOYEIOG, AVTAIOOTACIO)

» Opulwveg, Texvntd Auldki, Ydpoppor Alapkoug n MepiodikAg Porg

» Ak (Qupwdng, Bpaxwdng), AYKUPOoBOAIO (MIKPWY — HEYAAWV TTAOIWV),
NauTiké ®dpo

> [Meproxéc BAaoTnong (6Goog, oTrwpo@opa dEvTpa, BAUVOI, QUTTEAWVEG,
udpoBia Quth)

ZUPQWVa PE Ta TTapaTTavw BepaTika oToixeia (Xpnoelg / KaAUWEIS yng) Kal TNV
TPOOBNKN OPICPEVWY  aKOUA, TIoU aTToTEAOUV  €ite  €CeIdIKEUOEIC  EiTE
TIPOEKTACEIG TWV TTAPATTIAVW (BEPATIKWY OTOIXEIWV) OTO EUPUTEPO QUOIKO KOl
avOpwTtroyevég TTEPIBAAAOV, divovTag pag TTapdAAnAa kair Tn duvatotnta
aTTOd00NG TOTTOYPOPIKWY XOPTWV MHEYAAUTEPNG KAIJOKAG, avaTiTuxXBnke n
Baon yvwong Tng Tmapoucag SITTAWMATIKAG Epyaciag. 2Tnv oTroid, n TewTn,
Baoikn} Kal ouclaaTIKR SIAKPION TWV XPNOEwY / KAAUWEWVY ynG, TTEPIAAUPBAVEI
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TOoV dlaxwpIlond Toug, ot UdATIVEG (19 KaTnyopieg) Kal pn €mM@AVEIES. TN
OUVEXEID Ol €TTIPAVEIEG TNG ENPAC KATATACOOVTAI OTIC TTEPIOXEG UE BAAOTNON
(15 kartnyopieg), oTic Quoikég (15 kaTnyopieg) Kal TeExvNTES (17 KATnyopiEq)
TePIOXEG. O1  TTO  AVTITIPOOWTTEUTIKEG  XPNOEIG /  KAAUWEIG ynG  TTOU
avaTTuxénkav otn Baon yvwong, Tapouciddovtal Katd "etritTedo” diakpiong
— KATATAENG, OUVOTITIKA KAl WG €TTi TO TIAEIOTOV PE TPOTIO TTEPIOCOTEPO
EIKOVIOTIKO QT OTI TTEPIYPOPIKO - AEKTIKO, TTOpakATw. ETTiong yia oikovopia
XWpou "agiepwveTal" otV €KAOTOTE XpHon / KAAUWn yng TIEPITTOU WIOAH
oeAida, kabwg TrepIAapBaveTal TEpa atd TNV EAANVIKI TOUG OpoAoyia Kal n
avTioToiXn ayyAIkr}, n OTToia XPNOIKMOTIOINONKE Kal KAt Tnv uAotroinon Tng
Baong yvwong, péow TnG YAwooag trpoypauuaTtiopou Clips 6.3 (C Language
Integrated Production System). SuyKeVTPWTIKA oI XProeIg / KAAUWEIG ynG TTou
xpnoigotroindnkav (66 kartnyopieg ouvoAikd), TrepIAauBdavovTal  OTOUg
TTOPOKATW TTIVAKEG.

Moiva (Swimming Pool)

Texvnt Acgapevi Nepou
(Man Made Reservoir)

>1épva (Cistern)

IxBuokaAAiépyela TTou MepIBaAAeTal aTrd
Xepoaia Emedveia (Fish Farm Land)

Aipvn (Lake)

Quaikn Moiva (Natural Pool)

duaikn Ae€apevr) Nepou
(Natural Reservaoir)

Movipa Yypn MNepioxn TG N'Ng AmoteAoUpevn
a1ré 2dma Opyavikr "YAn (Bog)

Emoxiakd MAnuupiopévog YypoToTTog
AtroteAoupevog atrd =uAwdn Putd (Swamp)

YodTiveg Em@dveieg

(Water)

NAaoTrwdng BaATog o€ Mukvo ANGoG pe
MaAhippoiakég MANUUPES
(Mangrove Swamp)

BdaATog (Marsh)

MaAhippolakd "Yoata (Tidal Water)

Motapi (River)

KavdAi (Canal)

KekAipévo Kavdaai yia tn Metagopd tou Nepou
amd AmméoTaon (Flume)

Katappdking (Waterfall)

Pnxo6 "Zwpa" Nepou 1Tou Emitpémer Tn AiEAeuon
(Ford)

TuAuata Ydatopeuuarog pe Emrayxuuévn Pon
(xwpic petaBoAn Tng KAiong Tng Koitng) (Rapids)

IxBuokaAAiépyeia TTou MepiBdAAeTal amd YOdTivo
>wya (Fish Farm Water)

Mivakag 3: MNMivakag Ydarnivwyv Emgaveiwv
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=npa (un uddTiveg
ETTIPAVEIEG)
(Land)

BAdotnon
(Vegetation)

Oaon (Oasis)

Aoxun (Thicket)

ZuoTtnuo AEvTpwy Twv omolwv o @OAog Sev €xeL
"KAeioel" (Wood)

®OuAhoBoAa (Deciduous)

AelBaAn (Evergreen)

Juotnua QuAroBoAwv — AslBalwv Aévipwy
(Mixed)

AevtpooTtolyieg (Hedgerow)

ALBadL (Grassland)

AumneAwvag (Vineyard)

Opulwveg (Rice Fields)

Onwpwvag (Orchard)

Mapko (Park)

ZwoMoykog Knmog (Zoo)

KaAAlepynowueg Ektaoelg (Crop Land)

Aotiko Mpaowvo (Urban Green)

duoikég MNepioxég
(Natural Regions)

Meploxn Emudavelag touv ESadoug (Opoloyevng
Meploxn wg mpog éva XapakTnpLoTKO Tou
ESadouc) (Soil Surface Region)

Meploxn pe OykoAlBouc (Boulders)

Meploxn pe XaAikL (Gravel)

Meploxn pe Adpa (Lava)

Meploxn pe Kitpvn AoBeotwdn Adormn (Loess)

Naornwdng Neploxn (Mud)

Bpaxwéng Meproyn (Rock)

Meploxn pe ANartL (Salt)

Appwdng Neploxn (Sand)

Meploxn pe AoBeotdABo (Limestone)

Anotopo ESadog (Steep Terrain Face)

Ayoveg — Hul-avubpeg Neploxég (Sabkha)

Hdaiotelo (Volcano)

Xwoviopévo 1 Naywuévo Medio
(Snow or Ice Field)

Nnot (Island)

TexvnTég MNeploxég
(Artificial Regions)

Aopnuévn Mepioxn (Built up Area)

Apaifj Aopynuévn MNepioxn (Sparse Built up Area)

Mukvr Aopnpévn Mepioxn (Dense Built up Area)

EAagpiég Aopég TTou XpnaoigoTroloUvTal wé
Katoikieg (kaAuBeg, oknvég) (Deprived Urban
Areas - Settlement)

Biopnxavikr) Aounuévn Mepioxn
(Industrial Built up Area)

Z1paTiwTikA Eykardotaon (Military Installation)

Xepoaio Agpodpopio (Land Aerodrome)

Nekpotageio (Cemetery)

Biopnyavikr Mepioxn
(Industrial Area)

Apxaioloyikdg Xwpog (Archaeological Site)
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=npa (un udAaTIVEG
ETTIQPAVEIEG)
(Land)

Texvntég Meploxég
(Artificial Regions)

E¢opuén Puaikwyv MNoépwv (Extraction Mine)

Xwpog AiaBsong Atroppiupdtwy (Disposal Site)

Apduog (00ik6 dikTuo) (Road)

210npodpouikd Aiktuo (Railway)

MovotraTi (Trail)

épupa (Bridge)

TouveA (Tunnel)

Mivakag 4: MNivakag Mn Yodativwyv Emigaveiwy (=npd: BAdotnon,
Quoikég kal Texvntég ETTIQAveIEG)

1.2.3.1 Zuvtopun Meprypaen YodTivwyv Emi@aveiwv

O1 YdaTtiveg Emipdveieg, wg XpNoeig / KOAUWEIS yNG, TTOU XpNOIKoTToINnenkav
Kard Tnv avamTtuén Ttng PAaong yvwong €ival ouvoAlikd dekaevvid (19)
KATNYOPIEG KAl TTAPOAKATW TTPAYUOTOTIOIEITAI MIA CUVTOUN KUPIWG EIKOVIOTIKI)
avaAuon — TTEPIypPa®n, Twv BACIKOTEPWY €' AUTWV.

» [loiva (Swimming Pool)

Eikéva 8 I'Alﬂlc.riva,
Mnyn: google. Image

Mnyn: google. Image
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> Texvnt As€auevh Nepou (Man Made Reservoir)

Eikova 10: Texvnm Ae€apevi Nepou,
Mnyn: google. Image

> 2t1épva (Cistern)

' Eikéva 11 ZTEbva, -
Mnyn: google. Image
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> IxBuokaAAiépyeia 1TTou MepiBdAAeTal ammd Xepoaia Emigdveia (Fish Farm

Land)

T

Eikova 12: IxBuokaAAiépyeia TTou MepIBAAAETaI
ato Xepoaia Emigaveia,
Mnyn: google. Image

Eikova 3: Aipn,
Mnyn: google. Image
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> ®uoikn Migiva (Natural Pool)

E|c’>vcx 14: duoikn I'Ilcrl'o(, Eikéva 15: ®uoikn Mioiva,
Mnyn: google. Image Mnyn: google. Image

> Quoikn Asgapuev Nepou (Natural Reservoir)

Eikéva 16: duoikn Aa&dﬁsvr'] Nepou,
Mnyn: google. Image
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> Movigya Yypnl Mepioxn 1nc 'nc AmroteAoupusvn amd ama Opvavikni “YAn
(Boq)

Ekévq 17: Movipa Yypn Meploxn 1ng 'ng ATToteAoUpEVN
atmo zama OpyavikA “YAn,
Mnyn: google. Image

» Etroxiakd MNAnuupiouévoc Yypototroc AmroteAoluevoc ammd =uAwdn dutd

(Swamp)

Eikova 18: Etroxiakd MAnuupiopévog Eikova 19: Etroxiokd MNMAnpupiopévog
YypoToTTog ATTOTEAOUUEVOG OTTO YypoT1oTTOg ATTOTEAOUHEVOG OTTO
ZuAwdn durq, ZuAwodn durd,
Mnyn: google. Image Mnyn: google. Image
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> Naommwdnc BdaAtoc oe TMukvd AAcoc pe  TMaAippoiakeéc  TAnuUpec
(Mangrove Swamp)

Eikova 20: Aaotrwdng BaAtog o€ MNMukvo AAcog
pE MaANippolakég MANUUPEG,
Mnyn: google. Image

> Bda&AToc (Marsh)

Eikdéva 21: BaAtog, Eikbva 22: BaATog,
Mnyn: google. Image Mnyn: google. Image
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> [aAippoiakd 'Ydara (Tidal Water)

Eikova 23: MNaAippolakd "Yoara,
Mnyn: google. Image

» [lotdui (River)

Eik6va 24: I'IOTdul,
Mnyn: google. Image

65



Mimdowuoctixn Epyecoio Avartvly Biong Tvwong - CLIPS

» KavdaAl (Canal)

Eikova 2: Kaé()\l,
Mnyn: google. Image

> KekAhiyévo KavdAl via 1n Metagopd Tou NepoU ammd AroéoTaon (Flume),

Mill Race

Logging Flume

Eikéva 26: KekAipévo KavaAi yia 1n Metagopd Tou
Nepou atrd AtréoTaon,
Mnyn: google. Image
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> Karappdaktne (Waterfall)

Eikova 27: KatappdkTng,
Mnyn: google. Image

> Pnyo ">wpa" Nepou mou Emitpétrel Tn AiEAsuon (Ford)

Eikéva 28: Pnxo "Zwua" Nepou
mou EmitpéTrel Tn Ai€EAeuon,
Mnyn: google. Image
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> Tunuata Ydoartopsuuaroc ue Emraxuuévn Pon (xwpic petaBoAnl TnC KAiong
TNC KoiTng) (Rapids)

Eikova 29: Tunuata Ydatopeuuartog pe Emraxupévn Pon,
Mnyn: google. Image

> IxBuokaAAiépyeia Tou MepiBdAAeTal atrd YoaTivo 2wpa (Fish Farm Water)

Eikova 30: IxBuokaAAiépyela TTou MepIBAAAETAI
ato Yodrivo Zwpa,
Mnyn: google. Image

68



Mimdowuoctixn Epyecoio Avartvly Biong Tvwong - CLIPS

1.2.3.2 Zuvroun MNepiypagn Mn Ydédarivwv Emi@aveiwy (Enpd)

O1 pn Yoddatveg Emedveieg (=npd), wg Xpnoelg / KaAUWeIG yng, TTOU
Xpnoiyotroinénkav Katd Tnv avarmTuén Tng Bdong yvwaong, dlakpivovTal oTn
BAdoTtnon (15 karnyopieg), OTIG QUOIKES (15 KaTnyopieg) Kal TIg TexvNTéG (17
KATNYOpPiEG) EMQAVEIEG - TTEPIOXES. MapakdTw TTPAYUATOTTOIEITAI MIO OCUVTOUN
KUPIWG EIKOVIOTIKI) avaAuon — TTEPIYPA®N, TV BACIKOTEPWY €' AUTWV.

i. H BAdotnon, TmeplAapBdvel ouvoAika Oekartrévie (15) KaTnyopieg
XPNoewv / KAAUWEWV ynG.

» Oaon (Oasis)

e

Mnyn: google. Image Mnyn: google. Image

> Aoxun (Thicket)

Eikova 33: /\r], a Eikbéva 34: Aoxun,
Mnyn: google. Image Mnyn: google. Image
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> 2uoTtnua AévTpwyv TwV omoiwv 0 QoAoc dev £xel "KAgioel" (Wood)

Noio ot y
Eikova 35: 2uotnua Aévipwy Eikova 36: 20otnua Aéwpiﬁv
TWV OTTOIWV 0 OOA0G dev £xel "KAcioel", Twv oTToiwv 0 @OA0G dev £xel "KAegioel",
lMnyn: google. Image Mnyn: google. Image

» AgvipooTolyiec (Hedgerow)

Eikova 37: AevrpoaoTolxieg, | Eikova 38: Aswpommxisg;
Mnyn: google. Image MnynA: google. Image
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> NAIBA&dI (Grassland)

Eikova 39: Aifadl,
Mnyn: google. Image

>  AutreAwvac (Vineyard)

Eik6va 40: AutreAwvag, Eikova 41: ApTrs)\d)vg,
Mnyn: google. Image Mnyn: google. Image
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> Opulwvec (Rice Fields)

Eikéva 4: Opucwvég, Eikova 43: Opulwveg,
Mnyn: google. Image Mnyn: google. Image

» Omwpwvac (Orchard)

Eikova 44: Onwp(bvaé, a _ -E|>(')va 45: Trwp(bvag,
Mnyn: google. Image Mnyn: google. Image
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» [dapko (Park)

lMnyn: google. Image

» Zwohovyikéc KAtroc (Zoo)

EIKOval 46: Mapko,

Mnyn: google. Image
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> KaM\igpynioiuec Exktdosic (Crop Land)

Eikova 48: KaA\iepynoipeg EkTaoeig,
Mnyn: google. Image

i. O1 ®uoikég [lMeploxég, TepIAaupPavouv  ouvoAika  dekatrévie  (15)
KATNYOPIEG XPNOEWV / KAAUWEWV ynG.

> [epioxn Emedveiac Tou Edd@ouc (Ouoloyevic lMeplox we TTpoc éva
XapaktnpioTiko Tou Eddoouc) (Soil Surface Region)

(f, ;

Ech')va49: Oumoysv@ sploxr'] oo Eikéva 50: Opoloyevig MNepioxni wg
TTPOG £va XapakTnpIioTikG Tou EdAagoug, TTpog £va XapakTnploTiko Tou Edagoug,
Mnyn: google. Image MnynA: google. Image
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» Amétouo ‘Edagoc (Steep Terrain Face)

Eikéva 51: Atmrétopo ‘Edagog,
Mnyn: google. Image

> Avyovec — Hul-avudpec Meploxéc (Sabkha)

Eikova 52: Ayoveg — Hui-avudpeg MNepioyég,
Mnyn: google. Image
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> HoaioTteio (Volcano)

Eikova 53: HeaioTelo,
Mnyn: google. Image

» Xiovioguévo N MNaywpévo Medio (Snow or Ice Field)

2 i : 5 A
Eikéva 54: Xioviopévo 1 MNaywpévo Medio,
Mnyn: google. Image
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» Nnoi (Island)

Eikéva 55: Nnai, |
Mnyn: google. Image

iii. O1 Texvntéc Tlepioxég, TTePIAAUPAVOUV  OUVOAIKG dekaepTd (17)
KATNYOPIEG XPNOEWV / KAAUWEWV yNG.

> Aopnuévn MNepioyn (Built up Area)

Eikova 56: Aounuévn lMepioxn,
Mnyn: google. Image
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> EAlaopiéc Aoyéc mou Xpnoiyotroiouvral w¢ Karoikisc (KaAUuBec, oknvéc)
(Deprived Urban Areas - Settlement)

; " i " o 1% i o { e

Eikéva 57: EAagpiég Aouég TTou Eikova 58: EAagpiég Aouég TTou

XpnoipoTtrolouvTal wg KaTtolkieg, XpnoigoTtroiouvTal wg Katolkieg,
Mnyn: google. Image Mnyn: google. Image

> 21patiwTikA EykardoTtaon (Military Installation)

Eikova 59: 21patiwTikr) EykardoTaon,
Mnyn: google. Image
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> Xepoaio Agpodpouio (Land Aerodrome)

Eikéva 60: Xepoaio Aspoééplo,
Mnyn: google. Image

> NekpoTagpeio (Cemetery)

ElKéva 61: Nekpotageio,
Mnyn: google. Image
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» Apyaioloyikoc Xwpoc (Archaeological Site)

N Y ) VSRR 1ise ) o , b .
Eikova 62: ApxaloAoyikOg Xwpog, Eikova 63: ApxaloAoyIKOG Xwpog,
Mnyn: google. Image Mnyn: google. Image

> E&dpuln ®uoikwyv Moépwv (Extraction Mine)

= |
L N

Eikéva 64: EE6puén Puoikwyv Moépwv, Eikdéva : E§c’)pu§r] Puoikwv ﬂépw,
Mnyn: google. Image Mnyn: google. Image
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» Xwpoc AiaBsonc Atroppiuudtwy (Disposal Site)

Eikova 66: Xwpog AidBsong ATToppIdudaTwy,
Mnyn: google. Image

> Apoduoc (0dikd dikTuo) (Road)

Eikoéva 67: Apduog,
Mnyn: google. Image
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> 210npodpouikd Aiktuo (Railway)

Eikéva 68: 210npodpouIkd AiKTo,
Mnyn: google. Image

> MovotraTi (Trail)

Eikéva 69: MovoTtrdri,
Mnyn: google. Image
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> [éopupa (Bridge)

" 4

Eikéva 70: I'Epupa,
Mnyn: google. Image

» TouveA (Tunnel)

A T
Eikova 71: ToUveA,
Mnyn: google. Image
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1.3 H lT\wooa [poypapparicyou CLIPS (C Language Integrated
Production System)

H vyAwooa trpoypapuatiogou CLIPS, gival éva KEAUQOG €UTTEIPOU CUCTHUATOG
TToU avaTTuxdnke atrd 10 Software Technology Branch (STB), NASA/ Lyndon B.
Jonhson Space Center. Ao Tnv TTpwTtn Tou £€kdoon (1986) péEXPI OApEPa EXE
UTTOOTEI OUVEXEIG avaBabuioelg Kal BEATIWOEIG KAl XpnOIPoTToIEiTal aTTO XIAIGDEG
avBpwtroug o 6Ao Tov KOopo. O1 evioAég Tng CLIPS gival evowpatwuéveg o€
duvapikég PBIBAIOBAKeS dlaouvdeong (DLL) kar €101 ptTopei va oAokAnpwOei o€
epapuoyéc ota Windows 95 (DELPHI, Visual BASIC, C++). Ytrdpxel d1a0€o1uo
epIBaANov (Fuzzy Clips) OTO OTT0i0 EVOWMPATWVOVTAI O KAVOVEG TNG aoa®oug
Aoyikng, evw 10 WXCLIPS trapéxel pia aveEdptntn BIBAIOBRKN ypa@IKwy Kal £va
GUI katw atrdé Windows 95.

1.3.1 Mepiypaen Tng NAwooag Mpoypappariopov CLIPS

H CLIPS cival éva gpyaAegio oxedlaouévo yia Tn dnuioupyia TTPOYPAUPATWY Kal
EQAPUOYWYV OTNV TTEPIOXN TWV EUTTEIPWY CUCTNUATWY, €ival éva TTEPIBAAAOV
OXeOIOOUEVO HE TETOIO TPOTTO WOTE VO POVTEAOTTOIEI TNV avBpwTTIvn yvwor. To
ovopa CLIPS civar éva akpwvuupio tou C Language Integrated Production
System. H olUvtaén kal To Ovoua auTAg TNG YAWOOOG Eival EUTTVEUCHUEVA OTTO TO
OPS (Official production system) Ttou Charles Forgy. O1 TTpwTeg €KOOXEC TNG
CLIPS avamTtuxOnkav trepittou 10 1985 oto diaotnuikd kévipo Johnson Tng
NASA péxpl Ta péoa Tng dekaeTiag Tou 1990 ATTOU 01 EPEUVEG YIa TNV TEXVOAOYiQ
EUTTEIPWYV OUOTNUATWY oTapdrnoav. H TpwTtn etmionun €000¢ TG yYAwooag frav
10 1986.

H CLIPS «kaAcital epyaleio EuTreipwv  ouoTnudTtwy  €mmeidn  eival  éva
oAokANpwuévo  TTEPIBAAAOV  yia TV avdTTugn Toug  Kal  TrepIAaPBAvel
XAPOKTNPIOTIKA OTTWG O EVOWMOTWHEVOS CUVTAKTNG Keluévou editor kal 1O
epyaAeio ammoopaAudtwong. H AéEn kéEAugpog (shell) eival To koppdT Tng CLIPS,
TTOU CUMPBAAAEI OTNV £Caywyr] CUPTTEPAOPATWY. To KEAUQOG TNG Clips TTapéxel Ta
Baoika oToixeia evog EUTTEIpOU cUoThPATOS OTTWG (Joseph C. Giarratano 2002):

v' Niota 'eyovétwy (Fact List) n otmoia avTioToixei oTn PvAUN €pyaciag Twv
Eumreipwy  ouoTnuaTtwy. [podkeiral  yia Tov  XWPO OTOV  OTT0io
atroBnkevovTal Ta yeyovoTa (Facts), 1600 ekeiva Tou opifovtal apxikd 600
Kal eKEiva KT TNV OIAPKEIA EKTEAEONG TOU TTPOYPANUATOG

v' Bdon I'vwong (Knowledge Base), TTou Trepiéxel OAOUG TOUG KAVOVEG Ol
otroiol atmroteAoulv Tn Bdon Kavovwy (Rule Base)
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v Mnxavy E€aywyng ZuumrepacudTtwy (Inference Engine), mou eAéyxel Tn
AEITOUpYid  TOU  OUCTAMPATOG KAl TTEPIEXEI  OTPATNYIKEG  ETTIAUONG
OUYKPOUOEWV YIa TNV €TIAOYN Tou Kavéva TTpog TTupodoTtnon. To auvolo
TWV "UTTOYPNQPIWV" TTPOG TTUPODOTNON KAVOVWY OTTOTEAEI TNV OTCEVTA
(agenda) Tou cuoTAPATOG.

H CLIPS cival éva atro 1a 1o diadedopéva epyalcia yia Tnv dnuioupyia EUTTEIPWV
ouoTnUATWY €TTEION €ival ypriyopn, €UKOAN OTn XPHon, €UENIKTN Kal TTApEXETAI
dwpedv. AvaBabuileTal kal UTTooTNPICETAI CUXVA OTTO TOV QUBEVTIKO OUuyypapEa
Gary Riley, akOupa kal Twpa TOU TrOpPEXETAl Owpedv. EvowpaTwvel pia
QAVTIKEIUEVOOTPAYPN TIPOOEYYION OO0V a@opd TNV YAWOOO TIPOYPOUPATIONOU
ovopalouevn COOL, TToU XPNOIYOTIOIEITAlI YyIO TNV KATOOKEUR EPTTEIPWV
ouoTnudtwy. Evw cival ypaupévn o C, n dierapn xprnotn Jolddel TTepIcOOTEPO
ME €Keivn TNG TTpoypaupaTioTIKiG YAwooag LISP. lMpoektdoeig ummopouv va
ypa@Ttouv o€ C kai n CLIPS ptropei va kaAeoTei kal péow NG C.

H CLIPS oxedidotnke yia Tnv avatTuén AoyIOWIKOU pPovTeEAOTTOINONG TG
avlpwTmivng yvwong Kal - eutreipiag.  AloBETEl  TPEIGC  TPOTTOUG  yId TNV
avaTTapdoTacn TG yvwaong, 0TTwG TTOPAKATW:

v" Kavoéveg (rules), ol otroiol Kupiwg agopouv "eupioTikfy yvwon" (heuristic
knowledge) tTou BacileTal oTNV yvWon TOU EUTTEIPOU ETTIOTAUOVA

v' Zuvaptioeig — Acitoupyieg (Deffunctions and generic functions), o1 otroieg
a@opouv d1adIKACTIKA YVWOon

v AvrtikeiyevooTpagn Mpoypaupatioud (object - oriented programming), Tou
a@opA dIAdIKACTIKA YVWon.

‘Eva TTpOypauua YPAUUEVO O€ TETOIO YAWOOO UTTOPEI VO ATTOTEAEITAI ATTO KAVOVEG
(rules), amd yeyovota (facts) kar ammd avrtikeipeva (objects), ouvapTAoEIg
(deffunctions) kai yevikég ouvaptioelg (generic functions). 'Eva Baociouévo o€
KAvVOVeG €UTTEIpo ouoTnua ypapuévo oe CLIPS utropei va gival éva odnyouuevo
ammd dedopéva TTPOYPAUPa OTTOU TA YEYOVOTA KOI TA QVTIKEIMEVA, Eival TA
dedopéva TTou "dleyeipouv” TNV eKTEAEON WE TNV BonBeia TNG PNXAVAS EaYWYAS
CUUTTEPACHATWY .

H CLIPS, wg éva ouvoAo atrd Kavoveg Kal yeyovoTa, ouvioTaTtal O€ Yo akoAoubia
amd TTUPOdOTACEIS KAVOVWY TwVv OTIoiwV Ol OUVBRKES IKavoTrolouvTal. H
IKQVOTTOINON TWV OUVONKWYV, YiVETAl HECW TAUTOTTOINGNG TOUG PE YEYOVOTA TTOU
utTTdpyouv oTn AioTa yeyovoTwyv. H "ekTéAeon" TepuaTideTal OTaV OEV UTTAPXOUV
AAAoI Kavoveg TTPpOG TTUPOdATNON.
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O1 BeATiwoelg TNG €kdoong 6.0, eMTPETTOUV OE KAVOVEG VA TAIPIACOUV AVTIKEIMEV
kKar yeyovota (Joseph C. Giarratano 2002). 2mv CLIPS, o BaBudg
TTpoTEPaIOTNTAG (salience), emTPETTEl O €va XproTn va Owoel PApog N
TTPOTEPAIOTATA O€ €va KAVOVA.

Eivar duvatd va avarTuxBouv €@apuoyEéG TTOU XPNOIKMOTTOIOUV ATTOKAEIOTIKA
KAVOVEG 1 avTIKEigEVa | TEAOG OUVOEDN KAVOVWY KAl AVTIKEIMEVWYV. YTTAPXOUV
OUO yevIKEG HEBODOOI ouuTTEPACUATOAOYIAG TTOU XPNOIUOTTOIOUVTAl EUPEWS WG
OTPATNYIKES ETTIAUCNG TWV TTPORBANUATWY OTA EUTTEIPA CUCTHHATA:

v" H Opbn ZuAAoyioTikr) AAucida (Forward Chaining )
v" H AvaoTtpo®n ZuAloyioTikr) AAugida (Backward Chaining)

H péBodog NG OpBAg ZuAloyioTiknG AAUCiIdOG KATAAYEl O€ CUMPTTEPACHA
EEKIVWVTAG aTTO Ta dedopéva TT.X. "€Av OEIG OTI BPEXEl TTPIV QUYEIG ATTO TO OTTITI
(yeyovdg) 10T Ba TTpéTTEl va TTAPEIG OPTTPEAa (CupTTéEpacua)". H AvaoTpoon
2UA\oyIoTIKRy AAucida ouuTrEPACHATOAOYEI avTioTpo®a EEKIVWVTAG OTTO TNV
utTtéBeon TTou ouvdéeTal pE éva TMOAvO CUUTTEPACUA Kal WTTOPEl va Tnv
ETTAANBEUOEI, KAl KATOAAYOVTOG OTO YEYOVOG TTOU UTTOOTNPICEl TNV UTTOBEON aUTh
TT.X. "av eV KOITAEEIS £EW KAl KATTOIOG UTTEl HECQ WE Bpeydéva TTATTOUTOIA KOl
outmpéAa TOTE n umGBeon eival OTl PBpéxel”. H emAoyp Tng HeBSdoU
oupuTrEpacpaToloyiag e€aptdral ammd Tov TUTTO Tou TTPORARuaTtog. MpoBAfuaTa
dl1ayvwaong €mmAUovTal KOAUTEPA WE TV AVACTPOPN CUAAOYIOTIKA aAugidd, evw
TTpoBARpaTa  Tpdyvwong, TapakoAouBnong kKair  eAéyxou pe TNV 0opbn
OUAAoyIoTIKA aAucida.

1.3.2 To MepiBdAAov Tng Mwooag MNMpoypappariopov CLIPS

To mepiBaAAov TnG yAwooag TrpoypauuaTtiopou CLIPS &ekiva o MS-Windows
ekTeAwvTag 1o apxeio CLIPSIDE64.EXE. Auéowc PETA gugavileTal oTnv 006vn 10
epIBGANov TG CLIPS, 6TTwg aTtelkovieTal 0TO TTAPAKATW OXAMa, OTTou gival
avoIKTd 6Aa Ta "Trapdbupa”.

210 "Dialog Window", trpydaToTrolEiTal n "ekTéEAeon" Twv TTPOYPAMUATWY KOl
eMeavifovrtal Ta amoTteAéoparta. XTo Tapdbupo “"Facts" eugavifovralr Ta
TTEPIEXOPEVA  TNG AioTag yeyovOoTwy, KaBw¢ avrtiotoixa oTto "Agenda" Ta
TTepliexOueva TG atgévrag. "®doptwvoupe" €va Tpdypauua o€  CLIPS,
emMAEyovTag atrd 1o pevou "File" tnv emAoyn "Load" kai y€éoa atmd TO OXETIKO
"TTapaBupo” eTTIAEYOUNE TO apXEio, TTou OUVABWG £xel KATAANEN *.clp. EkTeAOUpE
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éva mpoypapua oe CLIPS, emAéyovtag — ekTeAWVTAG, TNV EVTOAA "Reset" atmod 1o
MEVOU €TTIAOYNG "Execution” Kal 0Tn OUVEXEIQ, ETTIAEYOUME TNV eVIOAR "Run" atmod
10 id10 pevou. MNa va egEABoupe atrd 1o TeEPIBAANOV TnNG CLIPS xpnoiyotrolioupe
TNV €VTOAR "exit": CLIPS> (exit).

WY
@crses B
File Edit Buffer Execution Browse Window Help
D|2{|| & [=]a Sk
@ Diclog Window = (=] =] || @ Facts (MAIN) (=@ =
CLIPS (6.30 3/17/15) £-0 (initial-fact)
CLIPS>
v
€ Instances (MAIN) o= =
[initial-object] of INITIAL-CBJECT
@ Agenda (MAIN) o |[@ ][ =] || @ Focus (MAIN) = =RES @ Globals (MAIN) [= @] =
MAIN

Eikova 72: MepiBadAAov MNAwooag Mpoypapuartiopou CLIPS 6.3
Baoikd Aopikd Ztoixeia tng CLIPS, eival Ta €€1G:

+ 2UuBoAa (symbols): OtroladimmoTe akoAouBia eKTUTTWOINWY XAPOKTPWV
1Tou O¢v Eekiva, amo <, |, \, &, (, ), $, ?, +, - ka1 Oev TTEPIEXEI KavEvav ATTO
TOUG XOPOKTAPES <, |, \, &, (, ), ;

+ AAQapIBunTikG  (strings):  OmoladATOoTE  AKOAOUBIO  EKTUTTWOIUWYV

XOPAKTHPWYV avaueoa oe dITTAA elcaywyikd, 1.X. “This is a nice program”,
“2A”

+ ApiBuoi (numbers): 23, -23, +23 (integers), 23.34, +23.0, 23e4, -23.2e-5
(floats)

w 2XOANIa: atrd 10 ;" PEXPI TO TEAOG TNG YPOAUMNAG

Ta Eidn MetapAntwy g CLIPS cival dU0, 01 JOVOTIPEG Kal Ol TTOAAATTAWY TIHWV:

+ MovoTipeg (singlevalue): &ekivouv pe ? (M.X. ?x, ?day Kal o1 ETTPETITEG
TINEG TTOU pTTOpEi va TTapel ivar: 32, flight34, mary, “a12”).
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w+ [MoAamAWv TIgwv  (multivalue):  gekivouv pe $?. (M.x. $?days ue
EMTPETITEG TINEG: (28 29 30 31), (mon tues wedn).

O1 MetapAnTég, avaloya e Tnv EPREAEIG Toug, dlakpivovTal O€:

+ KaBoAikég petaBAnTéG (global variables): o1 oTroieg €ival TTpooTTEAACINES
armo Traviou Kal opifovral wg: (defglobal ?*<ocupBolo>* = <ékepaon>).
.x. (defglobal ?*x* = 0)

+ Tomkég petaBAnTég (local variables): o1 otroieg eival TTpooTreAdCIUEG HdVOo
Méoa atrd Tn dopn (TT.X. Kavovag, ouvapTnaon) TTou XPnOoIJOTIoIoUVTal.

Ta eyovoTa, cival Aioteg ammd ocUPBoAa Ta oTroia TTEPIKAEiOVTalI O€ TTAPEVOEDEIC,
atmoTeAOVTAG TNV TTANPO@oOpia Tnv oTroia To cUoTnPa yvwpilel kai Bdoel TnG
oTroiag €€dyel ouutrepdouaTa, gival dUo €1dwWV:

w AlareTaypéva: Mpokerral yia ANiOTEG aTTO TIMEG, TTOU TTAPIOTAVOUV OXETIKA
ammAd yeyovota, Otou Traiel poéAo n ogipd Twv TiHwy, T.X. (flight 734
DELTA), (person George), (class “A1” 1995).

+ Mn Aiatetaypéva ) Mpotutrou: lMpokeITal yid OVOUOTOTTOINUEVEG AIOTEG
TTOU TTEPIEXOUV AIOTEG DUO OTOIXEIWYV, Ol OTTOIEG OXETICOVTAI PE AVTIOTOIXO
TTPOTUTIO yeyovoTwy (fact template), kai Tapiotdvouv Tmo oUVOETA
yeyovota, T1.X. (student (age 19) (year a) (sex male))

Eicaywyry & Alaypagen eyovotwy, oTn AioTa yeyovOTwyv TTPAYUATOTTIOIEITAI ME
duo TpoTTOUG:

+ Me v evioAn assert: Eicdyel éva yeyovog Kal XpnoIMOTTOIEITal OUVRBWS
oT0 0e€I6 PEPOC Twv Kavovwy. Zuvtagn: (assert <fact>). m.x. (assert
(water-tank empty))

+ Me Tnv evioAj deffacts: Xpnoigotroigitalr yia Tn  padik  €l0aywyn
YEYOVOTWY, JE OUVTAEN, OTTWG TTAPAKATW:

(deffacts <6voua>
“ox6AI0”
<factl>
<fact2>

<factn>)
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Alaypdoen evog yeyovotog atrd Tn AioTa, TTpaydaToTIoIEITal UE TNV EVTOAR "retract”,
ME ouvTaén, OTTWGS TTAPOKATW:

(retract <fact-index>)

2uvNBwg Ouwg ot €vav Kavova dev EEPOUPE TOV APIOPO TOU YEYOVOTOG, OTTOTE
TOTE BA XPNOILOTTOIOUME TOV EIBIKO TEAEOTH "<-", OTTWG TTAPAKATW

?X <- (car AudiA4 1600 8 nai idravliki 25700)

(retract ?x)

MpdéTutra NeyovoTwy, eival pia doury avatrapdoTacng TTo CUVOETWY YEYOVOTWV.
2UYKEKPIPEVA KABE TTPOTUTTO €XEl éva oUVOAo atrd 1010TNTES (slots) oTIG OTToiEG
MTTOPEI va avateBouv TINEG AUTOVOMA, EVW ETTITTAEOV UTTOPEI va oplioBouv Kal ol
TUTTOI TWV TIHWV QUTWV WOTE va YivovTal ol atrapaitnTol €Asyxol. O opIoudg Twv
TTPOTUTTWYV YEYOVOTWV YiveTal Je Tn ouvapTtnon "deftemplate”, ye ouvraén, 6TTwg
TTAPAKATW:

(deftemplate <template name>
(slot <slothamel> (type <typel>)) ;1016tTnTa 1 TUTTOUL
(multislot <slothname2> (type <type2>)) ;1016TnTa 2 TUTTOU2

(slot <slothameN> (type <typeN>)) ;id16TnTa N TUTTOUN

)

o6tmrou 10 "slotnameN" gival To dvopa TNG 1IB10TNTAG Kal To Opioua (type <typeN>)
KaBopilel Tov TUTTO TNG CUYKEKPIMEVNGS 1810TNTAG. O1 1816TNTES "slot" uTTopouv va
TTAPOUV cav TIUEG €va oUUPBoAo 1 apiBud kai ol 1816TNTEG "multislot”, AauBdavouv
TTOMOTTIAEG TINEC. ZTO TTapakATw Trivaka, arreikovifovral ol dlaBéaiyol TUTTOI
TIMWV YIA TIG 1I8IOTNTEG TWV TTPOTUTTWV:

ToTmrog I316TNTA TTOU TTEPIEXEI
SYMBOL ZUupoAa
STRING AApapIBuNTIKA
LEXEME 2UuBoAa 1 AA@apIBunTIKA
INTEGER Aképaieg Tiuég
FLOAT MpayuaTtikég Tiég
NUMBER Aképaieg f Mpayuatikég TP
FACT-ADDRESS AievBuvon NeyovoTog
?VARIABLE TiINEG OTTOIOUBATTOTE TUTTOU
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O1 kavoveg otn CLIPS, 6Tmwg kal og OAa Ta EUTTEIPO CUCTHPATA, ATTOTEAOUVTAI
atro dUO PEPN, TIC CUVONKEG KAl TIG EVEPYEIEG, OTTWG TTAPAKATW:

if <ouvOnkeg> then <evépyeleg>
TTOU QvaTIapIoTOUV TNV eUpeTIKN yvworn (heuristic knowledge) otn Bdon yvwong.

O1 ouvBAKeG eival TIG TTEPICCOTEPESG POPES Eva OUVOAO aTTO yeyovoTd, Ta OTroia
TIPETTEl VO UTTAPYXOUV OTNn AiOTa yeyovOoTwV Yia va IKavoTrolgital o Kavévag. Ol
OUVOAKEG €vOG Kavova JTTopei  va  TTEPIEXOUV  PETABANTEG Kal  €TOl va
TAUTOTTOIOUVTAI PE TTEPICCOTEPA TOU EVOG YEYOVOTA TNG AiIOTOG YEYOVOTWY. AUTO
EMTPETTEl VA IKAVOTIOIEITAI O KAVOVAG MPE TTEPIOCOTEPOUG ATTO €vav TPOTTOUG,
EXovTag KABe @opd OIaQOPETIKEG AVABECEIS TIUWV OTIG METABANTEG TOU. 2TnV
TTEPITITWON AUTH OTNV aTévTa €I0AYETAlI O KAVOVAG TOOEG QOopEG, OOOI gival Ol
OIOQOPETIKOI TPOTTOI JE TOUG OTTOIOUG IKAVOTTOIEITAI KAl QUOIKA HE OIOPOPETIKEG
avaB£oEIC OTIC AVTIOTOIXEG METABANTEG.

2TIC EVEPYEIEG TOU Kavova TrepIypa®eTal 70 TI Ba AGBel xwpa Katd Tnv
"Trupodotnon” Tou. O1 evépyeleg utropei va TrepIAauBdavouv  oTToIadNTTOTE
ouvaptnon tng CLIPS, émwg yia mapddeiypa mnv eicaywyn f diaypaer €vog
YEYOVOTOG ATTO TN AiOTA YEYOVOTWY, TNV EKTUTTWON ATTOTEAEOUATWY, UTTOAOYIOHO
TIMWV, KTA. O1 kavoveg opiCovTal péow TNG ouvaptnong "defrule” Tng CLIPS, pe
ouvTagn, OTTWG TTAPAKATW:

(defrule <rule-name> ;Ovoua Kavova (povadiko)
“<comments> ;Emre¢nynuatikd oxoAia yia Tov kavova
(condition 1) ;ZuvBnkn 1

(condition 2) ;2uvBnkn 2

(condition n) ;>uvBnkn n
=>

(command 1) ;EvroAn 1
(command 2) ;EvtoAn 2

(command n) ;EvrtoAn n

)

To oupBoio "=>" dlaxwpilel TIC ocuvlnkeg atrd TIG €vEPYEIEG TOU Kavova. To
ovoua Tou Kavova TTPETTEl va gival povadikd. EVTOAES TG TTapattdvw POopPYNG,
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gival duvato, va glcaxbouv atrd TN ypaAPuR EVIOAWY TOU CUCTHPATOG, OUVHBWG
atroBnkevovTal o€ KATTOIO apXEio KeluEvou Kal gopTtwvovTtal otn CLIPS.

1.3.3 AAyo6pi18po1 ETTiAuong ZuykpoUoswv

H Atlévra cival n Aiota pe OAOUG TOUG KAVOVEG, TWV OTTOIWV OI TTPOUTTOBETEIG
€Xouv IKavoTroinBei aAAG oI Kavoveg dev £xouv akoua trupodoTtnBei. H atlévra
avTidpd 1O 010 pE évav ocwpd armo Tpdyuatra. O kavovag TTou BpiokeTal
WYnAoTEPa Ba  cival o TPWTOG Tou  TrupodorTeital.  'OTtav  évag  Kavovag
evepyoTrolgital n B€on Tou OTnNV atdévia €CapTATal ATTO TOUG TTAPAKATW
TTAPAYOVTEG.

O1 1Mo TTPOCPATA EVEPYOTTOINKEVOI KAVOVEG TOTTOBETOUVTAI TTAVW OTTO TOUG
KAVOVEG TTOU €XOUV XauNAOTEPN onuacia (salience) Kal KATW OTT TOUG KAVOVEG JE

uwnAoTEPN.

'Otav  evepyoTtroloUvTal  Tautdxpova OUO Kavoveg iong onuaciag T1OTE
XpnoigoTroigital évag amd Toug aAyopiBuoug eTTiAUONG OUYKPOUOEWV TTOU
TTapaTiOevTal TTAPAKATW, €£TO1I WOTE va ATTOQACIOTEI TToI0G¢ Ba TTUpodOTNOEi
TpwToG. 'Eav évag kavovag evepyotroinBei Tautdxpova Pe KATTOIOV GAAOV TNG
idlag onuaciag kal ol aAydpiBuol €tTiAuong dev dUvavTal va TTAPEXOUV AUCT WG
TTPOG TO TT010G Ba TTUPOdOTNBEI TTPWTOG TOTE N OeIPd TTUPOdATNONG ETTIAEYETAI
auBaipeTa.

H CLIPS tapéxel otov xpriotn 1n duvatotnta emAoyng €@T1d (7) aAyopiBuwv
emmiAuong ouykpouoewv. Toug depth (BdBoug), breadth, simplicity (atmAdg),
complexity (TroAuttAokéTNTaC), lex, mea, kai random (Tuxaiog). MNpoetTiAoyn €ivai
0 aAyopiBuog Depth. O xprioTng utropei va aAAGEel TNV TTPOETTIAOYA ME TNV EVTOAN
"strategy”, n omoia Ba emavampoodiopicel TNV atlévia OUPPWVA HE TOV
KaIvouplo aAyoépiBuo, ol oTToiol avaTTuoovTal, OTTWS TTOPAKATW:

> Bdboucg (Depth Strategy)

O1 1Mo TPOCPATa EVEPYOTTOINKEVOI KAVOVEC TOTTOBETOUVTAl TTAVW OTTO TOUG
Kavoveg iong onuaciog (salience). MNa tmapddeiyya €0Tw OTI TO yeyovog A
EVEPYOTTOIEI TOUG KavOveg 1 Kal 2 Kal To yeyovog B Ttoug kavéveg 3 kai 4. Av 1o
yeyovog A gioaxBei Tpiv To B 16T€ 01 Kavoveg 3 kal 4 Ba gival TTavw aTr Toug 1 Kal
2 otnv atgévra. H B6éon dpwg Tou 1 OXETIKA PE TOV Kavova 2 kal n Béon Tou 3
OXETIKA e ToV 4 Ba gival aubaipeTeg.
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» Breadth Strategy

O1 mo Tpdéo@ATA EVEPYOTTOINUEVOI KAVOVEG TOTTOBETOUVTAl KATW ATTO TOUG
KavOveg iong onuaciog. MNa mapddeiyya €0Tw OTI TO Yeyovog A EVEPYOTTOIET TOUG
Kavoveg 1 Kal 2 Kal To yeyovog B Toug kavoveg 3 kai 4. Av 10 yeyovog A eicaxOei
TTpIv 70 B 16T€ 01 Kavéveg 3 kal 4 Ba gival KaTw atmod Toug 1 kal 2 otnv atévra. H
Béon Gpwg Tou 1 OXETIKA PE TOV Kavova 2 Kal N B€on Tou 3 oXeTIKG pe Tov 4 Ba
gival auBaipeTeg.

» ATtAoikoéTtnTag (Simplicity Strategy)

Avapeoa o€ KQvOVEG PE ion onuaacia, ol o TTPOCPATOI EVEPYOTTOINKEVOI KAVOVEG
TOoTTOBETOUVTAI TTAVW ATTO OAEG TIG EVEPYOTIOINOEIS KAVOVWY WE ion 1 uwnAdTepPn
akpiBela (specifity). H akpifeia Tou kdBe kKavova eival OTTOTEAECUA Twv
OUYKPIOEWV TTOU TTPETTEI VA YiVOUV OTO aploTePO KOPATI Tou Kavéva (LHS of rule).
KdaBe eicaywyn piag getaBANTAG 1 pia ndn dedouévn TTpouttéBeon TTpooBETouv
+1 0TNV aKpifela Tou Kavéva.

» [oAuttAokdtnTag (Complexity Strategy)

Avaueoa o€ KaVOVEG e ion onuacia, ol o TTPAC@ATOl EVEPYOTTOINKEVOI KAVOVEG
TOTTOBETOUVTAI TTAVW ATTO OAEG TIG EVEPYOTTOINCEIG KAVOVWY UE i0N N XauNAOGTEPN
akpipela (specifity).

» Random Strategy

KdaBe evepyotroinon AapBdvel évav tuxaio apiBud o oTroiog XpnoIPOTToIEITal VIO
va opIoTEi N B€on TNG OTNV ATZEVTA O€ OXEON WE TIG EVEPYOTTOINOEIG KAVOVWY ioNg
onuaciag. O Tuxaiog autdg apIBPOG dlatnpeital akoua Kai av aAAager n
oTPaATNYIKA €TTIAUONG OUYKPOUCEwV £TOl WOTE va dlatnpnbei n oeipd Twv
EVEPYOTTOINCEWV O€ TTEPITITWON TTOU N OTPATNYIKI ETTAVEKAEXDEI.

» LEX Strategy

Avaueoa amdé kavoveg TnG 18iag  onuaciag  (salience), TpoéoYaATa
EVEPYOTTOINUEVOI KAVOVEG €XOUV TOTTOBETNBEI XPNOIMOTTOIVTAG TNV AVTIOTOIXN
ovopaacia TTou UTIpxXe otnv oTpatnyikl OPS5. Apxikd, n €vepyoTToinon Tou
Kavova TTPOKUTITEl aTmd TNV TEAEUTAIO XPOVIKA OVTOTNTA TOU TIPOTUTTIOU TTOU
EVEPYOTTOINOE TOV Kavova. KABe dedouEVo OTIYUIOTUTTO XAPOKTNEICETAI ECWTEPIKA
AT MIa "XPOVIKN ETIKETA™ TTOU UTTOBEIKVUEI TNV XPOVIKN Tou £EAPTNON O€ OXéon
ME OTTOIOOATTOTE GAAO OTIYMIOTUTTO OTO cuoTnpa. O1 ovidTNTEG TOU TTPOTUTTIOU,
TTOU OUVOEOVTaI JE EVEPYOTTOINON TOU KABE Kavova, TagivopouvTal o€ gBivouoa
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ocipd  yia TOV TTPOOCBIOPICKO TG TOTTOBETNONG TOug OTo TIPOTUTTO. H
EVEPYOTTOINON ME TIG TNO TIPOCQATEG OVTIOTNTEG TIPONYEITaAl TWV  AAAWV
EVEPYOTTOINOCEWV PE AIYOTEPO TTPOCPATES OVTOTNTES. OTIOTE, VIO VO ATTOQPACIOTEN N
TTPOTEPAIOTNTA  METOEU 2 €VEPYOTTOINOEWY, YiVETAlI OUYKPION METAEU TWV
TAGIVOUNUEVWY XPOVIKWYV ETIKETWV TwWV OUO €EVEPYOTTOINCEWV Mia TTPOG did,
CEKIVWOVTAG ME TIG HEYAAUTEPEG XPOVIKA ETIKETEG. H OUYKpIOoN cuvexiCeTal PEXPI Mia
ETIKETA TNG MIAG EVEPYOTTOINONG VA €ival PEYAAUTEPN ATTO TNV AVTIOTOIXN ETIKETA
TNG AAANG evepyoTroinong. H evepyotroinon PE TNV PEYOAUTEPN XPOVIKA ETIKETA
TOTTOBETEITAI TTPWTN OTNV ATZEVTA.

Av pia evepyotroinon €XEl TTEPIOCOTEPEG OVTOTNTEG TTPOTUTTOU OTTO MIa GAAN
EVEPYOTTOINON KAI Ol CUYKPIVOUEVEG XPOVIKEG ETIKETEG EiVAI TTAVOUOIOTUTIEG, TOTE N
EVEPYOTTOINON HE TIG TTEPIOCOTEPEG XPOVIKEG ETIKETEG TOTTOBETEITAI TTPWTN OTNV
ar¢évra. Av OUO evepYOTTOINOEIG €XOUV TNV idla XPOVIKH TIPOEAEUCN, N TTIO
OUYKEKPIPEVN evepyoTToinon PE TNV (specificity) TotroBeTeiTal TpwTn. 2€ avtiBeon
Me Tnv OPS5, 10 un "umd ouvenkn" otoixeia otnv CLIPS éxouv XPOVIKEG
WEUDOETIKETEG TTOU XPNOIUOTTOIOUVTAI ATTO TOV aAyOpIBuo £TTIAUGNG CUYKPOUCEWY
LEX. H xpovikA €TIKETQ VOGS PN "uTtd ouvbnkn" oTOIXEiOU gival TTAVTA PIKPOTEPN
atmrd TNV XPOVIKN ETIKETA MIAG OVTOTNTAG TTPOTUTTOU, AAAG PEYOAUTEPN OTTO TNV
ETIKETA €VOG pn "Uttd OUVONAKN" OTOIXEIOU TTOU ETTAVATTPOODIOPIOTNKE OE "UTTO
ouvenkn" otoixeio HETA atmd au@ICBATNON.

» MEA Strategy
Avdaueoa atrd Kavoveg Tng idlag onuaaciag (salience), TPOCPATA EVEPYOTTOINUEVOI

KAVOVEG £XOUV TOTTOBETNOEI XPNOIMOTTOIWVTAG TNV AVTIOTOIXNTOKTIKA TTOU UTTAPXE
oTnv oTpatnyik OPSS.
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2  MeBodoAoyia

2TNV Trapouca evotnTa ETMOIWKETAI N avAAuon, OAwWvV Twv ETTIAOYWV Kal
d1adIKaoIwV TToUu CUVERaAav oTnv avatmTuén Tng BAaong yvwong, n oTtroia
OUVEIOQEPEL OTN  TTAPOXA OKPIBEIOG, TTIOTOTNTAG KAl TaXUTNTAG KATd TN
QPWTOEPUNVEUTIKN  dladikaoia, Bonbwvtag okOéPa  Kal  €va  EPTTEIPO
QWTOEPPNVEUTH, PE ATTWTEPO OTOXO TNV AVAVEWON TOTTOYPAPIKWY XAPTWV.
2UYKeKpIYEVA Ba avaTrTuxBouv Ta diaypdupaTta Tou uAotroinenkav oTtn Baon
yvwong, kabwg 6Oa TapouciacTouv  Katd To  duvatd  BIECodIKOTEPA
QVTITTIPOCWTTEUTIKA TTapadEiyuaTa atmd T0 0UVOAO TwV XPACEWV / KAAUWEWV
yNG TTOU XPNOIPoTToIRenKav.

2.1 TomoBétnon Tou MpoBARparog

O avBpwtrog, atroTeAei TO "TEAEIOTEPO" OAOKANPWUHEVO TNAETTIOKOTTIKO
ovoTnua kKatd N diadikacia avTtiAnyng, karavonong, avaAuong Kal €peuvag
TOU €EWTEPIKOU KOOMOU, OTTWG ToV TTPOCAANPBAvEl OTITIKA, APECWS 1 HEOW
QVOAOYIKWY - WNQIOKWYVY ATTEIKOVICEWY TOU, AEITOUPYEI a@eTnpIiakd pe Bdon
TNV WuxoAoyik diEyepony Tou. H WuxoAoyikry dIEyepon TOU PWTOEPUNVEUTH
TTPAYMATOTTOIEITAL:

a. Mg Tnv atmrékpion / avTtidpacor] Tou oTa BACIKA GuWTOAVAYVWPICTIKA OTOIXEIO
MIag 1 evog CeUyoug TNAETTIOKOTTIKWY aTTeikovioewv (Tovog / ATToxpwon
Xpwuartog, zxnua / Moper, MéyeBog, lNpotutro, Yonr, Zkid, AioBnon /
Métpnon Tng 3"  Aidotaong, ©éon / TomoBeoia, xéon pe 1o MepiBdAlov
(XwpIkES ZxETEIg )).

B. Mg Tnv TTpo0odeuTIK BAPA TTPog BAMA agloTroinar] Toug, atr' Ta atTAoUCTEPQ
KatavonTd (Tévog / amoxpwon XPWHATOG), WG TA QVTIKEIYEVIKA TTIO OUVOETQ,
(oxéon pe 1O TTEPIBAAAOV), VIO TNV £€QYWYH POVOOAWAVTWY 1] TTIBAVOAOYIKWY
OUNTTEPACPATWY Kal TTAnpogopiwy. (Pokog A., (1988))

Eival @avepd OT1 oI TNAETTIOKOTTIKEG ATTEIKOVIOEIG IOG OUYKEKPIMEVNG TTEPIOXNS
| TTEPIPEPEING PTTOPEI Va gival:

» avaloyikNG A wn@Iakng HopPAg, (aEpOPWTOYPaPiES 1 DIOKETES / TAIVIEG
| Kao€TeG / OTITIKOI DiOKO! K.A.TT.)

> 010G § S10POPETIKWY KAIHAKWY, AOYyw WETABOAAG TOU UWoug TITRAONGS i
TNG €0TIOKAG ATTOOTACNG TOU TNAETTIOKOTTIKOU OEKTN)
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> i010¢ 1 OIAQOPETIKNG dlaxwpeIoTIKAG /[  JIaKPITIKAG IKavetnTag /
oduvarotntag (AA / Al)

» OVOEIKOVIKEG ] O JOPPr] OTEPEOLEUYWV
> 010G ] DIOPOPETIKWYV XPOVOAOYIWV
» i01aG 1] OIA@OPETIKWY ETTOXWYV TOU XPOVOU
» 10106 1} OIAPOPETIKWY wPwV AQWNGS

> KAtTw o1’ TIG idDIEG, 1] OIAPOPETIKEG OTHOCQAIPIKEG /| METEWPOAOYIKEG
OUuVOnKeg

> euaioBnTotroiNuéveg oTnv 010, A Ot OIAPOPETIKEG TIEPIOXEG TOU
NAEKTPOUAYVNTIKOU QACHATOG

» Me TOV idI0 1) BIaPOPETIKOUG TTPOCAVATOAIOHOUG TOU Agova TITHong

> "TTappéveg” Pe Tov i0I0 | OIAPOPETIKOUG TNAETTIOKOTTIKOUG OEKTEG /
ouoTnua

» KAtw atr' TIG idIEG / | DIaPOPETIKES / €IDIKES (TEXVIKEG) OUVONKEG Awng
(Tr.X. &govag AQWng Katakopupog / kekAIévog, TTOAwon o€ radar
AweIg opiOvTIa i KATAKOPUPN K.A.TT.)

O1 TNAEMOKOTIIKEG QUTEC aTTelkovioelg gival duvatév V' avaAuBolv atr' Tov
QWTOEPPNVEUTH, E€ITE HME TNV TTOPADOOCIOKN QAVOAOYIKH  QWTOEPPNVEUTIKA
pMEBODO, n oTmoia atroteAei TNV "oikeldtePN" OTOV AVOPWTTO (WG TO TTIO
OAOKANpwHEVO duvatd "TNAETTIOKOTTIKO oUOoTnUa") dladikaoia, 3 HME TNV
BorBeia NAEKTPOVIKWY UTTOAOYIOTWYV KAl AAYOPiOUWY wn@IaKwyV ETTECEPYATIWY
N TEAOG HE MEIKTEG UPBPIOIKEG HEBGOOUG OAOKANPWONG TwV OUVATOTATWY TWV
QVOAOYIKWYV Kal WYn@IOKWY JEBOdWYV Kal TEXVIKWV TNG TNAETTIOKOTINONG ME TIG
ouvaToéTNTEG TWV ZuoTnUaTwy MNMAnpogopiwy Mg Kai MepiBaAAovTod.

OmdTe AoITTOV Ta BACIKA QWTOAVAYVWPIOTIKA OTOIXEIO ATTOTEAOUV TNV KOIVA
ava@opd TWV avaAOYIKWV KAl TwV WYneiakwy O1adIKaolwy, aTToKaAuywng /
€COKPIBWONG TAUTOTATWY AVTIKEIMEVWY [/ QAIVOPEVWY KOl AUONG OXETIKWV
TTPORBANUATWY, O TPOTTOG A&IOTTOINONG TOoug autovonTa €TNPEAdeTal AT TIG
QVTIKEIMEVIKEG BUVATOTNTEG KAl TOUG TTEPIOPICHUOUG TWV AVTIOTOIXWV PEBSOWYV,
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TEXVIKWV KAl Twv dlaTIBéuevwy  oToIxEiwv  utrtodoung / otipiEng Tng
QPWTOEPHUNVEUTIKNG TNAETTIOKOTTIKAG HEBodOAOYIaG.

2UJQWVa JE TA TTOPATTAVW Kal AauBdvovrag utrown, To OTOXO Kal Tov
ATTWTEPO OKOTTO TNG TTapouoasg OITTAWMPATIKAG £PYAOiag, OXETIKA WE TNV
avatmTuén diog  Bdong yvwong Tou Ba  cupPdaAel KATAAUTIKG OTn
QWTOEPPNVEUTIKA dladikaoia yia TNV avaveéwaon ToTToypa@IKwy XapTwy,
SIaTOTWVETAI N dIAXPOVIKA avaykaidoTnta ReATiwong Twv peBddwv, Twv
OUCTNUATWY KOl TWV EVEPYEIWV TTPOG QUTA TNV KATEUBUVOTN, KABWGS 0 KOOUOG
MOG aTTOTEAEI KATA KATTOIO TPOTTO £va "Oduvapik®" oUuoTnUa, TO OTTOI0 CUVEXWG
METABAAAETaI, eEENiCOETAI KAl TEAIKWG SIOUOPPWVETAI CUVAPTACEI TOU XPOVOU.

2.2 Eicaywynl otn Bdon Tvwong, péow TG TAwoocag
Mpoypappariopou CLIPS

O1mwg avatTuxnke kal otnv evotnTa Tou ToTtroypa@ikoUu Xdptn (1.2.3), n
Bdaon yvwong Tou avamTuxdnke, trepIAauPavel ouvolikd eEivra €€ (66)
Katnyopieg xpoewyv / kaAuwewv yng (landcover / landuse), uddTivwy Kal un
ETTIPAVEILIV. ZUYKEKPIYEVA, OI UDATIVEG ETIQAvEIEG €ival Oekagvveéa (19)
katnyopieg. O1 pn UuddATIveg emmQAvelEG dlaxwpifovtal otn BAGOTNON ME
oekaTtrévTe (15) KATNYOPIES, OTIG PUOIKEG ETTIPAVEIEG PE deKATTEVTE (15) Kal OTIG
TEXVNTEG TTEPIOXEG ME OEKAEPTA (17) avTioToixa Katnyopieg. To oUVOAO Twv
TTOPATTAVW XPNOEWV / KAAUWEWV yNG avatrTuxbnke, KaTd TETOIO TPOTTO, WOTE
va "Aeiroupyei” wg pia eviaia Baon yvwong, KaBwg yia Adyoug gueAIiag Kai
BEATIOTNG XPNOTIKOTNTAG QTTOPEUXONKE, OTTWG BIATTIOTWONKE aTTd TTOIKIAOUG
"TTeipauaTionous”, n Xpnon TOAAGTTAWV BACEwWV yvwong, w¢ &exwpIoTa
apxeia. OMoTE TO OUVOAO TNG yvwong, Tou TrepIAauBavel n Bdon yvwong
avaTrITUooETal O’ éva "YVWwOoIakO" — YyVWOTIKG €TTITTESO 1 O€ MIA YVWOTIKA
vnoida (knowledge island), n omoia OuwW¢G KATA KATTOIO TPOTIO EPTTEPIEXEI
TEOOEPIG (4) €MPEPOUG YVWOTIKEG VNOIBEG, TIG XPNOEIS / KOAUWEIS ynG TwV
UBATIVWYV €TTIPAVEIWY, TNG BAACTNONG, TWV QUOIKWY KAl TEXVATWYV TTEPIOXWV,
Apa UTTOPOUME VA TTOUME, KATA KATTOIO TPOTTO, OTI £XOUME TN QWTOEPUNVEUTIKA
YVWOTIKA vnoida, n otroia TepIAAPPBAVE TIC VNOIOES TWV UBATIVWV ETTIPAVEIWY,
NG BAGOTNONG, TWV QUOIKWYV KOl TEXVNTWYV TTEPIOXWV.

ACiCel, Opwg va onuelwdei, Baon Twv avwtépw, OTI n PAon yvwong
QVTTTUXONKE KATA TPOTTO, WOTE va "AEITOUPYE" WG HIa gviaia - auToTeANG Bdon
yvwong (knowledge island), pye 170 OUVOAO TOU KWOAIKO — KAVOVWY, VA
euTTEPIEXOVTAI 0E OUO dla@opeTIKG apxeia "Wordpad'. To TTpwTo apxeio
(Spanakis_ Clips_1) TtreplAaupdavel 10 PEYAAUTEPO HEPOG TOU KWOIKA —
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Kavovwyv Kal Kar €TmékTaon Tng Bdong yvwong Kal To delTepo (Spanakis
Clips_2_ Artificial _ Regions) gutTepIEXEl HOVO TO HEPOG TOU KWOIKA — KAVOVWY,
TTOU aQOpPOUV TIG TEXVNTEC XPAOEIG / KAAUWEIS yng TTou avamTuxOnkav. H
dlagopoTroinon, auti NG BAaong yvwong oe U0 apxeia, oQeileTal OTO
yeyovog OTI apxikd, n avatrtugn — mpooBnkn Kwodika — kavévwy, oto "by
default" apxeio TTou dnuioupyei n Clips, pe katdAngn *.CLP, dev cival €QIKTA
atro Ta 30kb, katd TTpoCEyyion, peyEBoug Tou apxeiou Kal TTavw. H duoxépeia
QuTH EETTEPAOTNKE PETATPETTOVTAG TO apxeio (*.CLP), oe "Wordpad", otroTe n
€lIoaywyrn — avdamTugn — TTPOoOAKN KWOIKA - Kavovwy, TTpayuaToTroinénke
XWPIg Kavéva TTpOPANUa. 2Tn cuvéxela, otav 1o apxeio "Wordpad”, ¢eTépaoe
Kata mrpoogyyion Ta 70kb, dev Atav e@IktA n "@opTwon" (load) Tou apxeiou
oT1o TrepIBAAAov TnG Clips, 6tToTte dnuioupyriBnkav duo apxeia "Wordpad", Ta
otroia "@opTtwvovtal" (load) €€ apxng padi, évrag TAéov duvartni n "ektéAeon”
TOU OUVOAOU TOU KWAIKA — KavOVwV TNG Baong yvwong, péow tng Clips 6.3.

ETriong, o1 ammavtioeig oTo ouvoOAoU TWV EPWTACEWY, TTOU KAAEITAI va "dwaoel”
0 €KAOCTOTE XEIPIOTAG, KATA TNV AAANAETTIOpaon Tou ue Tn BAon yvwong, WoTe
va €¢axBei To €idog TNG TTPog avayvwpion Xpnong / K&GAuwng yng, atmoTeAEiTal
aTTO OECPEUPEVEG — OUYKEKPIMEVES ATTAVTACEIG, Ol OTTOIEG €ival "yes" f; "no" kal
MOVO OTnVv TTEPITTTWON €EaKpiBwong TNG UTTOPENG 1 Un avBpwTToyevoug
mapéupaons (human influence), utropei va €icaxBei kar n amavinon, amo
MépOUG TOu ekAOTOTE XeIpIoTH, "unknown". Apxikd, yia Tn dIdkpion Twv
UBATIVWYV KAl PN ETTIQAVEIWY, YIVETAI XPON TWV QACUATIKWY XOPAKTNPIOTIKWV
KAl OUYKEKPIPEVA TOU XPWHATOG TNG TTPOG AvayvwpIon XPernong / kKaAuywng yng,
ota €yxpwua ouvBeta "RGB321" kai "RGB432", 61mmou n avtioToiXion Tng
apiBunong Twv kavaAiwy Baciletal oto Landsat Thematic Mapper (TM).

OmoTte, péow NG YAwooag TpoypauuaTtiopou Clips 6.3, avarmtioxbnke pia
QPWTOEPUNVEUTIKN BAON yvwong, ME eAAXIOTN XapToypa@iki povada ta 2,5
OTPEUMOTA (acres) Kal PE OECPEUPEVEG - OUYKEKPIUEVEG OTTAVTAOEIG, OTTO
MEPOUG TOU EKAOTOTE XEIPIOTH, EAAXIOTOTTOIWVTAG, KATA AUTO TOV TPOTIO, OF
MEYAAo BaBud TTpoPARuaTa — OUOXEPEIEG TTOU TTPOKUTITOUV atrd Tnv UTTapén
OUYKEKPIPEVNG AioTag TMBavwy atravTioewy (SIaQOoPETIKAG o€ KABE pwTnon)
N duvatoTNTAag €l0aywyng "TTAeIddac" TToIKIAWV aTTAVTACEWY, KATA TNV Kpion
TOU €KAOTOTE XEIPIOTH, ETMTUYXAVOVTAG TOV TTIO OKPIRA TTPOCdIOPICUO —
XOPAKTNPIOUO TNG TTPOG avayvwpiong xpnons / kKdAuwng yng, yéoa ammod tnv
PWTOEPPNVEUTIKA diadikaaia.

MapakdTw arteikoviovtal Ta dlayPAPPATA, TTOU "avaTtrapioTouv” Tov TPOTTo
avaTTuéng TG Pdaong yvwong, KoBwWG OTn  CUVEXEID TTapoucialovTal
QVTITTIPOCWTTEUTIKA TTapadeiyuarta, amd 10 gUVOAO Twv XPrRoewv / KAAUWEwWVY
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yNng TTou XpnoigoTtroinonkav. AKOUA, O KWOIKOG TTOU TTPOEKUWE OE APXEIo
"Wordpad”, amdé 1n yAwooa Tmpoypaupatiopou Clips 6.3 (C Language
Integrated Production System) kal 0 TIivVaKAG @QWTOAVAYVWPICTIKWY
XOPAKTNPIOTIKWYV (attributes) Trou xpnOIYOTTOINONKE, ME TNV ETTIHEPOUG
OIGKPION QUTWV O QACHATIKA, YEWMETPIKA, BE0N OTO XWPO — OXEON ME TO
TEPIBAAOV KOl €VVOIOAOYIKA  XAPOKTNPEIOTIKA,  TTEpIAaPBAavovTal  OTo
MapdpTtnua "A" kai "B", katd avTicToixia.

2.3 Alaxwpiopog YoAativwy Kal un Emigaveiwv

MapakdTw TTapouciddeTal dlaypapuaTikd, n "avarrapdotaocn™ TnG avaTrTugng
NG Bdong yvwong, oT1o "mpwTto" — "Bgpehiakd” oTadlo Tng diIdkpiong —
SlaXwPICHOU TWV XPAOEWYV / KAAUWEWYV YNNG, TTOU TTEPIAAUPBAVEI TO dlaxwpIoud
TWV UOATIVWV KAl PN ETTIQAVEIWV.

Is_ Color_in _ RGB_ 321_ Composite: Biue, Dark_ Blue =
ater
is_Color_in _ RGB_432_ Compos&e: Black

Is_ Color_in _ RGB_ 321_ Composite: Blue, Dark_ Blue
Is_ Not_ Color_in _ RGB_432_ Composite: Black

Does the unit covers more than
Ready to Stan? 2.5 acres? Is_Not_ Color_ in _ RGB_ 321_ Composite: Blue, Dark_ Blue
(yes / no) (ves /no) Is_Color_ in _ RGB_ 432_ Composite: Black

Is_ Color_in _ RGB_ 321_ Composite: Green, Dark_ Green

Is_ Color_ In _ RGB_ 432_ Composite: Red, Dark_ Red

Is_ Color_in _ RGB_ 321_ Composite: Green, Dark_ Green

| ts_Not_Color_in _ RGB_432_ Composite: Red, Dark_ Red

Is_ Not_ Color_in _ RGB_ 321_ Composite Green, Dark_ Green

[ [0 ED B

Is_ Color_ in _ RGB_432_ Composite: Red, Dark Red

Aldypappa 4: AlaxwpIiopog YOAaTivwy Kal un Emeaveiwy

2UPQWVA PE TO DIAYPAUMA 4, ETIOILKETAI O DIOXWPICKOS TWV UBATIVWYV KAl [N
em@avelwyv. O avwTépo dIaXWPICHOS — BIAKPION TWV XPROEwV / KAAUWEWVY
yng, O€ UDBATIVEG KOl MNn ETMQAVEIEG, €MIOIWKETAI PE BdAon @QACUATIKA
XOPOKTNPIOTIKA - 1010TNTEGC KOl OUYKEKPIMEVA HE TO XPWHPA TNG TIPOG
avayvwpion €m@aveiog ota Eyxpwua ouvBeta "RGB321" kai "RGB432".
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Emonpaiveral, 611 kG0 "BEAOG" 0TO TTOPATTAVW OIAYPAUMA, UTTOBNAWVEI TOV
"TpéTT0" avamTuéng TnG BAong yvwaong Kal avTioTolXiCeTal ap@Iuovoouavta
o’ éva kavova (rule) autAg. To oUVOAO TwV KAVOVWVY TTOU £XOUV QVATITUXBEI,
otn Bdon yvwong, péow TnG YAwooag trpoypaupatiopyou Clips 6.3, eival
ekaTov TrevAvta dUo kavoveg (152 rules), iong mpotepaidTnTag (Salience) —
Bapoug, pe €€aipeon Toug dUO TTPWTOUG KAVOVEG, TNG PACNG yvwong, OTTWG
QTTEIKOVICOVTAl OTO AVWTEPW dIAYPAUMA.

2.4 Alaxwpiopog Emeaveiwy Tng =npdg

O1 em@adveieg NG ¢npdg diaxwpiCovtal, otn BAGOTNON, OTIG QUOIKEG KOl
TEXVNTEG  TTEPIOXEG.  [lapakdtw  Trapoucoiddetal  OlAypPAPMATIKG, N
"avarrapaoTaon” TG avdatTugng Tng BAong yvwong, wg TTPOG TIG ETTIPAVEIEG
NG ENPAG (UN UBATIVEG €TTIPAVEIES), KABWG n UTTapé¢n n pn BAdotnong, ot
TTPOG avayvwpion TepIoxn, €xel "eCaxBei" — kaBopioTei, OTTWG aTtreikovideTal
Kal 010 dIAypauua 4, atrd TOUG KAVOVEG, TTOU QVTIOTOIXICOVTAl OTA QACUATIKA
XOPOKTNPIOTIKA.

Noywpiopoe - dugkwy & Texvnuuwv Nepoyiv

.| Artificial_ Regions

YEsS

What is the value of

i ?
. human influence? §[rre—
(yes / no [ unknown)

| no
.{ Artificial_ Regions
Is the value of
spatial arrangement
| regular?
)

Alaypaupa 5: Alaxwpiopdg Emgaveiwy Tng =npdg
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2UPQwva pe 10 TTapatrdvw didypapua "emOIWKETAI" PE AOYIKOUG KAVOVEG
(rules), péow TOU TIPOYPAPMATOG, TIOU QVTIOTOIXOUV Of "epWTAOEIS",
Baocliopéveg o€ 1I010TNTEG WG TIPOG TN "Béon OTO XWPO — oxéon ME TO
TEPIBAAAOV" KAl avaAoya WeE TIG TTIBAVEG ATTAVTAOEIG TOU EKACTOTE XEIPIOTH O€
KAOe TTePITITWON (aTTelKoviCovTal OTA TTAQICIO PE KITPIVO XpwHa), va "egaxOei"
— KaBopIoTei TO €i00C — QUON TNG ETIPAVEING, WG TIPOG TO XAPAKTNPIOTIKO,
QUOIKN 1 TEXVNTA €TIQAVEIQ.

2.5 Alaxwpiopog Yddarivwy Emigaveiwv

MapakdTw TTapoucialetal diaypaPPaTikKd, n avarmapdoTacn TG avatTuéng
NG BAONG yvwong, WG TTPOG TIG UDATIVEG ETTIPAVEIEG.

1* Emimedo ] | 2* Enimelio | [ 3° Emimedo ] | 4 Eminelo | | 5* Eninelio | &° Emimeda 7* Eminelo

1 Swimming Fool
Man Made Resenioir

Man Mads Waler Ciatam
Bodies. f

Fish Farm Land
‘Water Bodies

|

Descrete Natural W ater _.l Hatural = | 1 Bog J
=
I
Coastal Wetlands Mangrove
el '1 nilsnd VY abar |-‘ { Hatural Walercourse ! .I [River | ‘ Swamp

Man Made Ea

Walercourss

Tidal W ater

Sea Flurme

Wateriall

Walercourss
section L

Rapids

Aidypappa 6: Alaxwpiopdg YddTtivwy Emmigaveiwv

2Uhewva  pe 1O Trapatmdvw  Oldypapua,  "emOIWKETAIY, HEOW  TOU
TTPOYPAUMUATOG, ME AOYIKOUG KAVOVEG, TTOU avTioTolxiovial o€ "epwTHOoEIS",
Baoiouéveg KUpiwg o€ "YEWUETPIKA" KAl WG TTPOG TN "0€0n OTO XWPO — OXEoN
ME TO TTEPIBAAAOV" XOPAKTNPEIOTIKA Kal KAT €AAXIOTO O€ €VVOIOAOYIKA
XOPAKTNPIOTIKA, TTou UTTORAGAAOVTal OTO XPNoTn, va "e¢axOei" — kabopioTei TO
€ido¢ — @uon TnG ekdoTtote UdATIVNG em@aveiag. Atiel va onueiwBei, OTI
mépav Twv dekaevvéa (19) TTpog avayvwpion UdATIVWV ETTIQAVEIWY, TTOU
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Exouv avagepBei - avaAuBei otnv evdétnTa Tou Totmoypagikou Xdaptn (1.2.3)
Kal ETTIOILKETAI VO AVAYVWPIOTOUV, OTO QVWTEPO dIdypaupa TTEpIAauBavovTal,
KATA KATTOIO TPOTTO KAl EVOIAUETES KATNYOPIEG UDATIVWV ETTIPAVEIWY, Ol OTTOIEG
oupBaAlouv oTtnv  "opoAR", "TunuUaTIKA" Kol "IEpapXIKA"  AvATITUEN TWwV
KAVOVWV TNG QWTOEPPNVEUTIKAG PAONG yvwong, KabBwg TrepIAauBavouv
(yKpouTtrdpouv), Kata TreEPITITwon MEPOG €€ autwv (dekagvvéa (19) TTpog
avayvwpion  UuddTivwv  ETTIPAVEIWY), avaloya pe Ta  "Koiv@"  TOUG
XOPOKTNPIOTIKA.

2.6 Alaxwpiopog Emeaveiwv BAdotnong

MapakdTw TTapoucialetal dIaypPAUMATIKG, N avaTrTapdoTaocn TNG avatmTuéng
NG BAoNg yvwang, wg mpog TN BAGoTnan.

| 1" Emimedo | | 2" Emimebo |

Dasis

4 Natural Vegetation 1 Thicket o Deciducus

Ewergresn

Wood

Mmed

Grassland

ineyard

Rice Fields

Man Made
Vegetation

Park

Crop Land

Urban Gresn

Aldypappa 7: Alaxwpiopdg Emeaveiwv BAdoTnon
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2Uhewva  pe  TOo  Trapatmdvw  didypapua,  "emolwKeTal", MEOW  TOU
TIPOYPAMMATOG, ME AOYIKOUG KAVOVEG, TTOU avTioTolxifovral o€ "epwTnoeig”,
Baoiouéveg Kupiwg o€ "yeWUETPIKA" Kal WG TTPOG TN "BE0n OTO XWPO — OXEon
ME TO TTEPIBAANOV" XOPAKTNPEIOTIKA Kal KAT €AAXIOTO OE €VVOIOAOYIKA
XOPAKTNPIOTIKA, TTOU UTTORAGAAOVTAI OTO XPAOTN, va "egaxBei" — kaBoploTei TO
€idog — @uon Tng ekaoTote em@aveiag PAaoTnong. Agicel va onueiwoBei, O
TéEPAV TWV dekaTTEVTE (15) TTPOG avayvwpion ET@aAveIwY BAGOTNONG, TTOU
EXouv avagepBei - avaAuBei otnv evotnTa Tou Totroypagikou Xdptn (1.2.3)
Kal ETTIOILKETAI VA AVAYVWPIOTOUV, OTO avwTéPo didypaupa TTepIAauBavovTal,
KAt KATTol0 TPOTTO Kal €VOIAUEDES KATNyopieg em@aveiwv BAdoTnong, ol
OTT0iEG OUUPBAAAOUV oTnV "opaAR", "TUNUATIKA" Kal "IEpapxIKN" avaTiTuén Twv
KAVOVWV TNG QWTOEPPNVEUTIKAG PAONG yvwong, KabBwg TrepIAauBavouv
(yKpouTtrapouv), Katd TrepITITwon PéPog €€ autwyv (Oekatrévie (15) TTpog
avayvwplion  em@aveiwy  BAAoTnong), avaloya e Ta  "Koivd"  TOUG
XOPAKTNPIOTIKA.

2.7 Ailaxwpiopdg Puoikwyv Emipaveiwy

MapakdTw TTapouciadetal dIaypPAUMATIKG, N avaTTapdoTaocn TNG avaTmTuéng
NG BAONG yvwong, WG TTPOG TIG PUOIKES TTEPIOXEG.
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Ge.

e
ace

Voicano

or lce Field

nd

an

Alaypapua 8: Alaxwpiopég Guoikwyv Emmgaveiwyv

2Uhewva  pe 1O TTapatmdvw  didypapua,  "emolwkKeTal", HEOCW  TOU
TTPOYPAUMUATOG, ME AOYIKOUG KAvOVEG, TTOU avTioTolxi(ovial o€ "epwTAOEIS",
Baoiouéveg Kupiwg o€ "yeWUETPIKA" Kal WS TTPOG TN "BEan OTO XWPO — OXEon
ME TO TTEPIBAAAOV" XAPOKTNEIOTIKA KOl KAT €AAXIOTO O€ €VVOIOAOYIKA
XOPAKTNPIOTIKA, TTou UTTORBAGAAOVTaI OTO XPAOTNH, va "egaxBei" — kaboplioTei TO
€id0¢ — uOoN TNG EKACTOTE QPUOIKNG TTIPAveIag. AgiCel va onuelwdei, o1l TTEpav
Twv Oekatrévre (15) TTPOg avayvwpion QUOIKWY ETTIPAVEIWY, TIOU €XOUV
avaepBei - avaAubei otnv evotnTa Tou Totroypagikou Xaptn (1.2.3) Kkai
EMOIWKETAI VO avayvwpEIoToUV, OTO avwTEéPo diIdypapua TTepIAappBavovral,
KATA KATTOI0 TPOTTO KAl EVOIAUETES KATNYOPIEG QUOIKWV ETTIQAVEIWYV, Ol OTTOIEG
oupBdaAAouv otnv "opaAR", "TunuaTikn" kol "iepapxikn"  avaTmTuén Twv
KavOvVWwV TNG QWTOEPUNVEUTIKAC PAoONG yvwong, KabBwg TrepIAauBavouv
(ykpouttdpouv), katd TepiTrTwon pépog € autwv (dekatrévre (15) TTpog
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AVOYVWPION  QUOIKWV  ETTIQAVEIWY), avadloya pe Ta  "kKoivad"  TOUG
XOPOKTNPIOTIKA.
2.8 Alaxwpiopog Texvntwyv Emipaveiwv

MapakdTw TTapoucialetal dIaypPAUMATIKA, N avaTrapdoTaocn TNG avaTmTuéng
NG BAONG yvwaong, WS TTPOG TIG TEXVNTEG TTEPIOXEG.

Ferte
=

| .| Draprived Urban Areas - Seilemant |

Industrial Buill up Arsa

Militisry Irstallaten
-| Centrolied Aseas i

Land Asrodromes

| LIDIRIR

Artificial
Regions.

Aned

Area Away from Urban

Areas Exiraction Mine
Foad Ristuay Network
Transport Network

Constructions Connecting two Locabions }_ B‘W

.

Aldypappa 9: Alaxwplionog Texvntwyv Emmgaveiwy

2Uhewva  pe 1O TTapatmmdvw  didypapua,  "emolwkKeTal", HEOCW  TOU
TTPOYPAUUATOG, ME AOYIKOUG KAvOVeG, TTOU avTioTolxi(ovral o€ "epwTAOCEIS",
Baoliopéveg KUpiwg o€ "YeEWUETPIKA" Kal WG TTPOG TN "B€on OTO XWPO — OXEon
ME TO TTEPIBAAAOV" XAPOKTNEIOTIKA Kal KAT €AAXIOTO O€ €VVOIOAOYIKA
XOPAKTNPIOTIKA, TTou UTTORAGAAOVTaI OTO XPAOTNH, va "egaxBei" — kaboplioTei TO
€ido¢ — @uon Tng ekdoTote TEXVNTAG em@daveiag. Atiel va onueiwBei, Ot
TEPAV TWV OEKAEPTA (17) TTPOG avayvwPIoT QUOIKWY ETTIGAVEIWYV, TTOU £X0UV
avaeepBei - avaAubei otnv evdtnTa Tou Totoypagikou Xdaptn (1.2.3) Kai
EMOIWKETAI VO avayvwpioTouv, OTO avwTépo didypapua TTepIAapBavovral,
KATA KATTOIO TPOTTO KAl EVOIAUECEG KATNYOPIEG TEXVNTWV ETTIPAVEIWY, Ol OTTOIEG
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oupBaANouv oTtnv  "opoAR", "TunuaTiKA" Kol "iepapxikn"  avaTmTuén  Twv
KavOVWwV TNG QWTOEPPNVEUTIKAG PAoONG yvwong, KabBwg TrepIAauBavouv
(yKpouTtrdpouv), Katd TrepiTrTwon MEPOG €€ autwyv (dekaeg@td (17) TTPOG
avayvwpIion  TEXVNTWV  €TMIQAVEIWYV), avdloya pde Ta  "Koivd"  TOUG
XOPAKTNPIOTIKA.

2.9 NMapadeiypata EkTéAeong tng Bdong Nvwong — MopenR Twv
Kavévwyv

2Tn Trapouca evotnTa  TTapoucidletal n "ekTéAeon" TEOOGpwv  (4)
TTOPAdEIYMATWY XPRoEwV / KAAUWEewWV yng (éva atmmd kAaBe kartnyopia), péoa
atré 1o TTEPIBAANOV TNG YAwooag trpoypappaTiopgou Clips 6.3 (C Language
Integrated Production System), KaBwg¢ Kal TO OUVOAO TwV Kavovwy, OTTwG
"eppaviCovral" ota apxeia "Wordpad", TNG @WTOEPPNVEUTIKAG BAong yvwong
TTOU QvoTITUXONKE, OI OToiol KaTd Tnv €KTEAEON ToUu TTPOYPAUMATOC
"TTupodoTouvTal” Kal oTn Cuvéxela "uAoTrolouvTtal” - "eTaAnBsvovTal”, yia tnv

eTaAnBeuon TnG avtioToixng Xpnong / kdAuywng ynge.

29.1 Mapdadeiypa Avayvwpiong "Aipvng"

2UJeWvVa  Pe TO OIAypAPMO  BIaXWPEICHOU TwV  UBATIVWV  ETTIQAVEIWY,
(diaypaupa 5), yia va eraAnBeutei n xprion / kdAuywn yng "Aipvn" (Lake), 8a
mpéTTel va "mupodoTtnBouv'  kai va " ulotroinBouv" ue TN Ce€lIpd  TToU
TTAPOUCIACOVTAI O KAVOVEG, OTTWG ATTEIKOVICOVTAI OTOV TTAPAKATW TTIVOKA.

Ovopacia . .
“, Kwdikag — Kavoveg (defrules)
Kavéva
(defrule start
(declare (salience 200))
?init <- (initial-fact)
=>
start (printout t "Welcome to the expert Landuse / Landcover identification

system !" crlf "This program can identify the following landcover
categories: " crlf)

(retract ?init)

(assert (print-list list)))

(defrule ready

?print <- (print-list list)

ready =

(retract ?print)

(printout t crlf)

(printout t "Ready to Start ? (yes/no)...")
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(assert (ready =(read))))

determine-landuse-
landcover

(defrule determine-landuse-landcover

?query <- (query)

(not (a landuse-landcover ?lulc))

=>

(retract ?query)

(printout t crlf)

(printout t "Does the unit covers more than 2,5 acres (yes/no) ? )
(assert (a landuse-landcover =(read))))

is-a-landuse-
landcover-1

(defrule is-a-landuse-landcover-1

?fl <- (a landuse-landcover yes)

(not (color in RGB 321 composite is blue, dark blue ?RGB321))
(not (color in RGB 432 composite black ?RGB432))

=>

(retract ?f1)

(assert (this-is-a-landuse-landcover))

(printout t "Does the value of color in RGB 321 composite is blue, dark
blue (yes/no)?" crlf)

(printout t "Does the value of color in RGB 432 composite is black
(yes/no)?" crlf)

(assert (color in RGB 321 composite is blue, dark blue =(read)))
(assert (color in RGB 432 composite black =(read))))

water

(defrule water

?f3 <- (color in RGB 321 composite is blue, dark blue yes)

?f4 <- (color in RGB 432 composite black yes)

(not (located on land ?lol))

=>

(retract ?f3)

(retract ?f4)

(printout t crlf)

(printout t "Probably the identification landuse - landcover is Water " crlf)
(printout t "The identification landuse - landcover located on land
(yes/no)? " crlf)

(assert (located on land =(read))))

inland-water

(defrule inland-water

?f11 <- (located on land yes)

(not (surrounded by land ?sbl))

=>

(retract ?f11)

(printout t crlf)

(printout t "Probably the identification Water surface constitutes Inland
Water " crlf)

(printout t "What is the value of surrounded by land (yes/no)? " crlf)
(assert (surrounded by land =(read))))

water-bodies

(defrule water-bodies

?f17 <- (surrounded by land yes)

(not (human influence water bodies ?hiwb))

=>

(retract ?f17)

(printout t crlf)

(printout t "Probably the identification Inland Water surface constitutes
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Water Bodies " crlf)

(printout t "What is the value of human influence (yes/no/unknown)? "
crlf)

(assert (human influence water bodies =(read))))

natural-water-
bodies-1

(defrule natural-water-bodies-1

?f34 <- (human influence water bodies no)

(not (shape 2D undefined natural water bodies ?s2Dunwb))

(not (boundary tone type non discrete ?bttnd))

=>

(retract ?f34)

(printout t crlf)

(printout t "Probably the identification Inland Water surface constitutes
Natural Water Bodies " crlf)

(printout t "Is the shape 2D undefined (yes/no)? " crlf "Is the boundary
tone type non discrete (yes/no)? " crlf)

(assert (shape 2D undefined natural water bodies =(read)))

(assert (boundary tone type non discrete =(read))))

discrete-natural-
water-bodies

(defrule discrete-natural-water-bodies

?f36 <- (shape 2D undefined natural water bodies no)

?f37 <- (boundary tone type non discrete no)

(not (greater equal area square meters 15625 discrete natural water
bodies ?geasm15625dnwb))

(not (is border to dam discrete natural water bodies ?ibtddnwhb))

=>

(retract ?f36)

(retract ?f37)

(printout t crlf)

(printout t "Probably the identification Natural Water Bodies constitutes
Discrte Natural Water Bodies " crlf)

(printout t "Is the area square meters is greater equal of 15625 (yes/no)?
" crlf "Is the natural water bodies border to dam (yes/no)? " crlf)

(assert (greater equal area square meters 15625 discrete natural water
bodies =(read)))

(assert (is border to dam discrete natural water bodies =(read))))

lake

(defrule lake

?f44 <- (greater equal area square meters 15625 discrete natural water
bodies yes)

?f45 <- (is border to dam discrete natural water bodies no)

=>

(retract ?f44)

(retract ?f45)

(printout t crlf)

(printout t "Probably the identification Discrte Natural Water Bodies is a

Lake " crlf))

Mivakag 5: ZuvoAo Kavovwy, n ETTaAnBeuon Twv otroiwv Xapaktnpeilel Tnv
TTpog Avayvwpion Xpron / KaAuywn yng, wg "Aiuyvn" (Lake)
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Katd tnv "ektéAeon" kal "emaAri@suon” Tou OUVOAOU TWV KAVOVWY, TOU
avwTEéPOU TTivaka, péoa atmd 1o TTePIBAANOV TG YAWOOAG TTPOYPANUATIOUOU
Clips 6.3, e¢ayovtail Ta KATWO!:

@ Diclog Window (== ] ==
CLIP5 (6.30 3/17/15) i

CLIPS» Loading Selection...

Defining defrule: start +j+43j

Defining defrule: print-list +3j+3j+3

Defining defrule: ready =j+3j

Defining defrule: start-to-id +j+]

Defining defrule: determine-landuse-landcover +j+j+]

Defining defrule: is-a-landuse-landcover-1 +j+j+3j+3

Defining defrule: not-a-lulc +j+3

Defining defrule: find-another +3j+J

Defining defrule: water +j+j+i+i

Defining defrule: landl =j+j+i+]i

Defining defrule: land2 +j4+j+3i+3

Defining defrule: land3 =j+j+i+i

Defining defrule: natural-or-artificial-region-1 +j+3i+3

Defining defrule: identification-vegetation-1 +j+j+j

Defining defrule: wvegetation +j+j+3

Defining defrule: natural-or-artificial-region-2 +j+3i+3

Defining defrule: artificial-region-1 +3+3+3+3+3+3

Defining defrule: natural-region-1 +j+3+3

Defining defrule: identification-natural-artificial-region +j+3j+3j

Defining defrule: artificial-region-2 +j+j+j+3i+j+3J o~
Defining defrule: natural-region-2 +j+j+3

Defining defrule: man-made-vegetation-1 +3+3+3+3

Defining defrule: natural-vegetation-1 +j+j+j+3

Defining defrule: identification-vegetation-2 +j+3+3
Defining defrule: man-made-vegetation-2 +j+j+j+3]

Defining defrule: natural-vegetation-2 +j+j+3i+3

Defining defrule: inland-water +j+j+j

Defining defrule: Sea-or-FishFarmWater +j+j+3j+3

Defining defrule: identification-sea +j+j+J+3

Defining defrule: sea +j+3

Defining defrule: identification-FishFarmWater +j+3j+j+j+]
Defining defrule: fishfarmwater +j+j+J

Defining defrule: water-bodies +j+j+3

Defining defrule: identification-watercourse +ji+j+3i+3
Defining defrule: watercourse +j+j+3j+3]

Defining defrule: identification-watercourse-section =j+j+j+]
Defining defrule: watercourse-—-section +j+j+j+3j

Defining defrule: man-made-watercourse-1 +3i+3+3

Defining defrule: natural-watercourse-1 +j+j+j+3j
Defining defrule: man-made-or-natural-watercourse +j+j+3j

Defining defrule: man-made-watercourse-2 +j+Jj+3] 0
Defining defrule: natural-watercourse-2 +Jj+j+3j+3

Defining defrule: river +j+i+3

Defining defrule: flume +j+j

Defining defrule: identification-canal +j+3j+3j+3

Defining defrule: canal +j+j+3j

Defining defrule: ford +j+3

Defining defrule: waterfall-or-rapids +j+3i+j+3]

Defining defrule: identification-rapids +j+j+3+]

Defining defrule: rapids +j+3

Defining defrule: identification-waterfall +j+j+3i+]
Defining defrule: waterfall +j+3

Defining defrule: man-made-water-bodies-1 +j+j+]

Defining defrule: natural-water-bodies-1 +j+j+3j+3
Defining defrule: man-made-or-natural-water-bodies +j+j+]
Defining defrule: man-made-water-bodies-2 +3i+3i+3

Defining defrule: natural-water-bodies-2 +j+j+3j+3
Defining defrule: wetlands +j+j+j+J+3

Defining defrule: discrete-natural-water-bodies +3j+j+i+3+3
Defining defrule: swimming-pool +j+3

Defining defrule: identification-cistern +j+j+3j
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Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining

Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining

Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining
Defining

defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:

defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:

defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:
defrule:

cistern +j+3
identification-man-made-reservoir +j+Jj+i+J
man-made-reservolr +j+j+J
identification-fish-farm-land =j+j+j+3
fish-farm-land +3+3+]

lake +3+3+3

natural-pool +3+3+3

natural-reservolr =j+j+j
coastal-wetlands +3+j+3+3+3+]
identification-inland-wetlands +j+j+j+]
inland-wetlands +j+3j+3

bog +j+3

swamp +3j+3

mangrove-swamp +j+j+7+3

marsh +3+j+j+3
identification-tidal-water =j+j+j+j+3
tidal-water +j+j

thicket +3j+3+3

identification-wood +j+j+3j+3]

wood +3+3+3i+3

identification-oasis =j+j+j+j+]

oasis +j+j+3

deciduous +j+3j+j

evergreen +j+j+3j

mixed =j+j+3
identification-urban-green +j+j+j+3j
urban-green +j+j
identification-crop-land +3+j+j+J
crop-land +j+3j
identification-hedgerow =j=j+j+j+3i
hedgerow +j+3j+3
identification-vineyvard =j=j+j+j+]
vineyard +j+3j+3
identification-orchard =j=j+j+j
orchard +j+3
identification-rice-fields =j+j+j+j+j+i
rice-fields +j+j+3+J
identification-grassland =j=j+3j+3+3+]
grassland +j+j+3+3
identification-park =j=j+j+i+i+3
park +3+j+3+3

identification-zoo =j=j+j+j+]

zoo +3+3+3

soil-surface-region +3i+i+i+3+3+3+i+1+3+3+3
boulders +3+3+3+3+3+3+3+3+343

gravel +i+i+J+3+3+3+3i+3+3+3

lava =j+3+3+3+3+3+3+3+3+3

loess =j=j+3+3+3+3+34343 43

mud =j=j=j+3+3+i+i+i+i43

rock =j=j=j=i+3+I+3+i+3+7

salt
sand =3=7 J=j+3+3+3+3
limestone =j=j=j=j=j=3i=j+j+j+3

identification-steep-terrain-face-or-sbkha +j+j+i+3
identification-steep-terrain-face +j+3+3+343

steep-terrain-face +i+3j+3
identification-sbkha +j+j+i+j+3

sbkha +3+3+3

identification-volcano =j+j+j+j+3+]
volcano +j+j+j+i+3
identification-ice-snowy-region=s =j+j+j+]
ice-snowy-regions +j+3j+3
identification-island =j+j+j+3i
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Defining defrule: island +j+j+3j G
CLIPS»> Loading Selection...

Defining defrule: built-up-area +j+j+ji+i+i+i+i+d

Defining defrule: controlled-areas +j+j+j+i+i+i+i+3i+3+3

Defining defrule: identification-transport-network =j+j+j+j+j+3
Defining defrule: transport-network +j+j+j+3

Defining defrule: area-away-from-urban-areas =j=j+j+j+i+j+3
Defining defrule: sparse-built-up-area +j+ji+i+3i

Defining defrule: dense-built-up-area +j+j+j+3

Defining defrule: deprived-urban-areas +j+j+j+3

Defining defrule: industrial-built-up-area =j+Jj+J+J

Defining defrule: millitary-installation +j+j+3i+3+3i+3

Defining defrule: identification-land-aerodrome +j+3i+j+3i+3+3+3+3
Defining defrule: land-aerodrome +j+3j+3

Defining defrule: identification-cemetery =j+j+j+j+i+i+3
Defining defrule: cemetery +3+3

Defining defrule: industrial-area =j=j+j+i+j+3

Defining defrule: archaeological-site =j=j=j+j+i+]

Defining defrule: road-railway-network +3j+j+j+3i+j+3]

Defining defrule: identification-constructions-connecting-two-locations +3+j+j+]
Defining defrule: constructions-connecting-two-locations +j+3+3

Defining defrule: railway-network +3+3+3+3

Defining defrule: road-network +j+j+j+3j

Defining defrule: identification-trail-network =j+j+i+3j+3
Defining defrule: trail-network +j+3

Defining defrule: bridge +j+43

Defining defrule: tunnel +j+3j

Defining defrule: extraction-mine +j+j+3

Defining defrule: disposal-site +3i+3+43

CLIPS>

4 3

Eikéva 73: ZuvoAo Twv Kavovwy, Tng dwTtoepunveuTiknig Bdong Nvwong,
kata v "®opTtwon” (load) kai Twv duo Apxeiwv "Wordpad", oto Dialog
Window, tn¢ Clips 6.3

CLIPS> (run)
Welcome to the expert Landuse / Landcover identification system !
Thi=s program can identify the following landcover categories:

Eeady to Start 7 (ves/no)...

Eikéva 74: Dialog Window, tng Clips 6.3, kata Tnv "EkTtéAeon" Tou
Mpoypduuarog — EmAoyn: "Execution - Run”
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@ Dialog Window

Defining defrule: extraction-mine +j+j+3

Defining defrule: disposal-site +Jj+3+3

CLIPS> {(run)

Welcome to the expert Landuse / Landcover identification system !
Thi=s program can identify the following landcover categories:

Eeady to Start ? (yes/no)...ves

5 acres (yes/no) ? yes

321 composite is blue, dark blue (yes/no)?
Doe=s the wvalue of color in RGE 432 composite is black (yes/no)?

ves

ves

Does the unit covers more than 2,
Does the value of color in RGB 32

Probably the identification landuse - landcover is Water
The identification landuse - landcover located on land (yes/no)}?
ves

Probably the identification Water surface constitutes Inland Water
What is the wvalue of surrounded by land (ves/no)?

Eikéva 75: Dialog Window, Tng Clips 6.3, kata Tnv "EktéAeon” Tou
Mpoypduuartog, yia Tov XapakTtnpiopo Tng Tpog Avayvwplion Xpriong /

KaAuyng yng, wg "Aipvn" (Lake)

@ Dialog Window

What is the walue of surrounded by land (yes/no)?
ves

Probably the identification Inland Water surface constitutes Water Bodies
What iz the walue of human influence (yes/no/unknown)?
no

Probably the identification Inland Water surface constitutes Natural Water Bodies
Is the shape 2D undefined (ves/no)?

Is the boundary tone type non discrete (yes/no)?

no

no

Probably the identification Natural Water Bodies constitutes Discrte Natural Water Bodies
I= the area sguare meters is greater egual of 15625 (yes/no)?

I= the natural water bodies border to dam (yes/no)?

ves

no

Probably the identification Discrte Natural Water Bodies is
CLIPS>

4

3

Eikova 76: Dialog Window, Tng Clips 6.3, katd Tnv "EkTéAeon" kal Avayvwpion

NG Xprong / Kahlyng yng, wg "Aipvn" (Lake)
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@ Dislog Window

Defining defrule:

Defining defrule:
Defining defrule:

: identification-cemetery =j+j+j+j+3+3i+3
: cemetery #j+j

: industrial-area
: archasclogical-site =j=j=j+j+j+j

: constructions-connecting-two-locations +3+3+3
: railway-network +3+3+3+3

: road-network +j+i+3+j a s
: identification-trail-network =3+3+3:343

@ Facts (MAIN)

land-aerodrome +j+3+3 £-0 (initial-fact)

=3=3+i+i+i+3

road-railway-network +3+j+3+3+3+3
identification-constructions-connecting-two-locations +3+3+3+3

e ng defrule: trail-network +j+j @ Instances (MAIN) [=][@ =]
Defining defrule: bridge +3+3
Defining defrule: tunmel =3 [initial-object] of INITIAL-OBJECT
Defining defrule: extraction-mine +3j+j+3
Defining defrule: disposal-site +j+j+3
CLIPS> facts
facts
CLIPS> agenda
agenda
CLIPS>
D b v
& Agenda (MAIN) [2][@ =] || @ Focus (MAIN) [= =@ ][=] || @ Globals (MAIN) [e@]=]
200 start: £-0 MAIN

Eikova 77: MepiBdAlov Tng Clips 6.3, e oha Ta MapaBupa Kardotaong
(Status Windows), katda tnv "®6pTtwon" (load) kai Twv dUo Apxeiwyv

& Agenda (MAIN)

200

0
0
0
0
4]
0
0
0

4

"Wordpad", oto Dialog Window, Tng Clips 6.3

ztart: f£-0

ready: f-1

determine-landuse-landcover: f£-3,%*

iz-a-landuse-landcover-1: f-4,%,*
water: f£-6&6,f£-7,%
=

f_'_-'-
£-9, %

=

inland-water:

water-bodies:

natural-water-bodies-1: £-10,*,*

discrete-natural-water-bodies: £-11,f-12,*,*

F

Eikova 78: 2uvolo Twv Kavovwy, oTo Mapdbupo Kardotaong — Agenda, TTou
"MupodoTouvTal”, katd Tnv "EkTéAeon" kal Avayvwpion Tng Xprong /

KaAuyng yng, wg "Aipvn" (Lake), péow 1n¢ Clips 6.3

112



Mimdowuoctixn Epyecoio Avartvly Biong Tvwong - CLIPS

& Facts (MAIN) =REERES
£-0 {initial-fact)

f-1 (print-list list)

f-3 [gquery)

f-4 (2 landuse-landcover yes)

f-5 (this-is-a-landuse-landcover)

f-6 ([color in RGE 321 composite is blue, dark blue
£-7 ([color in RGE 432 composite black yes)

£-5 (this-is—-a-landuse-landcover)

£-8 (located on land yes)

£-5 (thiz-i=s-a-landuse-landcover)

£-g (surrounded by land yes)

f-5 (this-is-a-landuse-landcover)

f-10 (human influence water bodies no)

£-5 (this-is—-a-landuse-landcover)

£-11 [shape 2D undefined natural water bodies no)
£-12 (boundary tone type non discrete no)

4 I

Eikova 79: 20volo Twv MNeyovotwy - Zuvlnkwyv, oto MNMapdbupo Kardotaong —
Facts, Tou TiBevral Tpog "E&ETaon”, katd Tnv "EkTéAeon" kai Avayvwpion TnG
Xpnong / KaAuwng yng, wg "Aiuvn" (Lake), yéow tng Clips 6.3

2.9.2 Mapddeiypa Avayvwpiong "AgiBaloug Adooug”

2UdQwva pE TO OIAypaupa  OlaXwWPIOPOU Twv  €mi@aveiwy BAdoTnong,
(©&1aypaupa 6), yia va emmaAnBeutei n xprion / kdAuwn yng "A&iBaiég Adoog”
(Evergreen Wood), 8a mrpétel va "trupodotnBouv" kai va " uhotroinBouv" ue
TN O€Iipd TOU Trapoucialovtal Ol KAVOVEG, OTTWG artreikovifovral oTov
TTAPAKATW TTIVOKA.

Ovoupacia

Kavéva Kwdikag — Kavoveg (defrules)

(defrule start

(declare (salience 200))

?init <- (initial-fact)

=>

start (printout t "Welcome to the expert Landuse / Landcover identification
system !" crlf "This program can identify the following landcover
categories: " crlf)

(retract ?init)

(assert (print-list list)))
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ready

(defrule ready

?print <- (print-list list)

=>

(retract ?print)

(printout t crlf)

(printout t "Ready to Start ? (yes/no)...")
(assert (ready =(read))))

determine-landuse-
landcover

(defrule determine-landuse-landcover

?query <- (query)

(not (a landuse-landcover ?lulc))

=>

(retract ?query)

(printout t crlf)

(printout t "Does the unit covers more than 2,5 acres (yes/no) ? ")
(assert (a landuse-landcover =(read))))

is-a-landuse-
landcover-1

(defrule is-a-landuse-landcover-1

?fl <- (a landuse-landcover yes)

(not (color in RGB 321 composite is blue, dark blue ?RGB321))
(not (color in RGB 432 composite black ?RGB432))

=>

(retract ?f1)

(assert (this-is-a-landuse-landcover))

(printout t "Does the value of color in RGB 321 composite is blue, dark
blue (yes/no)?" crlf)

(printout t "Does the value of color in RGB 432 composite is black
(yes/no)?" crlf)

(assert (color in RGB 321 composite is blue, dark blue =(read)))
(assert (color in RGB 432 composite black =(read))))

land3

(defrule land3

?f3 <- (color in RGB 321 composite is blue, dark blue no)

?f4 <- (color in RGB 432 composite black no)

(not (color in RGB 321 composite is green, dark green
?RGB321veget))

=>

(retract ?f3)

(retract ?f4)

(printout t crlf)

(printout t "Probably the identification landuse - landcover is Land " crlf
"The Land includes the Vegetation, Natural and Artificial Regions "
crlf)

(printout t "Does the value of color in RGB 321 composite is green,
dark green (yes/no)? " crlf)

(assert (color in RGB 321 composite is green, dark green =(read))))

identification-
vegetation-1

(defrule identification-vegetation-1

?f5 <- (color in RGB 321 composite is green, dark green yes)

(not (color in RGB 432 composite is red, dark red ?RGB432veget))
=>

(retract ?f5)

(printout t crlf)

(printout t "Does the value of color in RGB 432 composite is red, dark
red (yes/no)? " crlf)
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(assert (color in RGB 432 composite is red, dark red =(read))))

(defrule vegetation

?f6 <- (color in RGB 432 composite is red, dark red yes)
(not (human influence veget ?hiveget))

=>

(retract ?f6)

vegetation (printout t crlf)

(printout t "Probably the identification landuse - landcover is
Vegetation " crlf)

(printout t "What is the value of human influence (yes/no/unknown)? "
crlf)

(assert (human influence veget =(read))))

(defrule identification-vegetation-2

?f9 <- (human influence veget unknown)

(not (spatial arrangement veget ?saveget))

identification- =

vegetation-2 (retract ?f9)

(printout t crlf)

(printout t "Is the value of spatial arrangement regular(yes/no)? " crlf)
(assert (spatial arrangement veget =(read))))

(defrule natural-vegetation-2

?f10 <- (spatial arrangement veget no)

(not (existence of woody plants thickly tangled natural vegetation
?eowpttnv))

(not (covered by trees natural vegetation ?cbtnv))

=>

(retract ?f10)

(printout t crlf)

(printout t "Probably the identification landuse - landcover is Natural
Vegetation " crlf)

(printout t "Is the identification natural vegetation existence of woody
plants thickly tangled(yes/no)? " crlf "Is the identification natural
vegetation covered by trees (yes/no)? " crlf )

(assert (existence of woody plants thickly tangled natural vegetation
=(read)))

(assert (covered by trees natural vegetation =(read))))

natural-vegetation-2

(defrule identification-wood

?f54 <- (existence of woody plants thickly tangled natural vegetation
no)

?f55 <- (covered by trees natural vegetation yes)

(not (is similar to forest ?istf))

=>

(retract ?f54)

(retract ?f55)

(printout t crlf)

(printout t "Is the identification natural vegetation is similar to forest
(yes/no)? " crlf)

(assert (is similar to forest =(read))))

identification-wood

(defrule wood
?f56 <- (is similar to forest yes)
(not (existence of trees that lose their leaves during the year wood

wood
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?eottltldtyw))

(not (existence of trees that retain their leaves during the year wood
?eottrtldtyw))

=>

(retract ?f56)

(printout t crlf)

(printout t "Probably the identification Natural Vegetation is a Wood "
crlf)

(printout t "Is the wood existence of trees that lose their leaves during
the year (yes/no)? " crlf "Is the wood existence of trees that retain their
leaves during the year (yes/no)? " crlf)

(assert (existence of trees that lose their leaves during the year wood
=(read)))

(assert (existence of trees that retain their leaves during the year wood

=(read))))

evergreen

(defrule evergreen

?f59 <- (existence of trees that lose their leaves during the year wood
no)

?f60 <- (existence of trees that retain their leaves during the year
wood yes)

=>

(retract ?f59)

(printout t crlf)

(printout t "Probably the identification Wood is a Evergreen Wood "

crlf))

Mivakag 6: ZuvoAo Kavévwy, n ETTaAnBeuon Twy otmoiwv XapakTtnpilel Tnv
TTpog Avayvwpion Xpnon / KaAuywn yng, wg "AciBaiég Adoog”

(Evergreen Wood)

Katd tnv "ektéAeon" kai "emmaAnBeuon" Ttou ouvoAou Twv Kavovwy, Tou
aQvwTEéPOU TTivaka, péoa atmd 1o TTePIBAANOV TG YAWOOAG TTPOYPANUATIOUOU
Clips 6.3, e¢ayovtal Ta KATWO!:
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@ Dialog Window [ @] =
Thi=s program can identify the following landcover categories: -
Ready to Start ? (yes/no)...yes

Does the unit covers more than 2,5 acres (ves/no) 7 ves

Does the value of color in RGB 321 composite is blue, dark blue (yes/no)?
Does the wvalue of color in RGB 432 composite is black (yes/no)?

no

no

Probably the identification landuse - landcover is Land
The Land includes the Vegetation, Natural and Artificial Regions
Does the value of color in RGE 321 composite is green, dark green (yes/no)?

ves

Does the value of color in RGE 432 composite is red, dark red (yes/no)?
ves

Probably the identification landuse - landcover is Vegetation

What is the value of human influence (yes/no/unknown)?
unknown

4 3

Eikéva 80: Dialog Window, tng Clips 6.3, kata Tnv "EktéAeon” Tou
Mpoypduuartog, yia Tov XapakTnpiopo Tng Tpog Avayvwpion Xprong /
KaAUuywng yng, wg "AciBaiéc Adoog”

(Evergreen Wood)

@ Dialog Window =I=RES
-

Probably the identification landuse - landcover is Vegetation

What i= the value of human influence (yes/no/unknown)?

unknown

Is the value of spatial arrangement regular (yes/no)?

no

Probably the identification landuse - landcover is Natural Vegetation

I= the identification natural vegetation existence of woody plants thickly tangled(yes/no)?

Is the identification natural vegetation covered by trees (ves/no)?

no

ves

I= the identification natural wvegetation is similar to forest (yes/no)?

ves

Probably the identification Natural Vegetation is a Wood

I= the wood existence of trees that lose their leaves during the year (yes/no)?

I= the wood existence of trees that retain their leaves during the year (ves/no)?

4 +

Eikéva 81: Dialog Window, Tng Clips 6.3, katd Tnv "EkTéAeon” Tou
Mpoypduuartog, yia Tov Xapaktnpiopo Tng Tpog Avayvwplion Xprong /
KaAuywng yng, wg "AgiBaiég Adoog”

(Evergreen Wood)
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@ Dialog Window o= =

Is the wvalue of spatial arrangement regular (yes/no)?
no

Probably the identification landuse - landcover is Natural Vegetation

I= the identification natural vegetation existence of woody plants thickly tangled(yes/no)?
Is the identification natural vegetation covered by trees (yes/no)?

no

yes

I= the identification natural wvegetation is similar to forest (yes/no)?
yes

Probably the identification Natural Vegetation is a Wood
I= the wood existence of trees that lose their leaves during the year (yes/no)?
I= the wood existence of trees that retain their leaves during the year (ves/no)?

no
yes

Probably the identification Wood is a Evergreen

CLIFS>

“ 3

Eikova 82: Dialog Window, Tng Clips 6.3, katd Tnv "EkTéAeon" kal Avayvwpion
NG Xpriong / KaAuywng yng, wg "AciBaAég Adoog”
(Evergreen Wood)

2.9.3 Mapdadeiypa Avayvwpiong "Heaioteiou”

2UhJeWva  Je TO  OIAYPAPUO  OIOXWPEICHOU TWwV  QUOIKWY  ETTIQAVEIWY,
(&aypaupa 7), yia va emaAnBeutei n xpron / kaGAuywn yng "HoaioTtelo"
(Volcano), Ba mpétrel va "mmupodoTtnBouv” kai va " uAoTroinBouv" pe tn oeipd
TTOU TTapouciddovTal Ol KAVOVEG, OTTWG ATTEIKOVICOVTAl OTOV  TTAPAKATW
TTivaka.

Ovopacia

Kavéva Kwdikag — Kavoveg (defrules)

(defrule start

(declare (salience 200))

?init <- (initial-fact)

=>

start (printout t "Welcome to the expert Landuse / Landcover identification
system !" crlf "This program can identify the following landcover
categories: " crlf)

(retract ?init)

(assert (print-list list)))

(defrule ready

?print <- (print-list list)

=>

ready (retract ?print)

(printout t crlf)

(printout t "Ready to Start ? (yes/no)...")
(assert (ready =(read))))

determine-landuse- | (defrule determine-landuse-landcover
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landcover

?query <- (query)

(not (a landuse-landcover ?lulc))

=>

(retract ?query)

(printout t crlf)

(printout t "Does the unit covers more than 2,5 acres (yes/no) ? ")
(assert (a landuse-landcover =(read))))

is-a-landuse-
landcover-1

(defrule is-a-landuse-landcover-1

?f1 <- (a landuse-landcover yes)

(not (color in RGB 321 composite is blue, dark blue 7RGB321))
(not (color in RGB 432 composite black ?RGB432))

=>

(retract ?f1)

(assert (this-is-a-landuse-landcover))

(printout t "Does the value of color in RGB 321 composite is blue, dark
blue (yes/no)?" crlf)

(printout t "Does the value of color in RGB 432 composite is black
(yes/no)?" crlf)

(assert (color in RGB 321 composite is blue, dark blue =(read)))
(assert (color in RGB 432 composite black =(read))))

land3

(defrule land3

?f3 <- (color in RGB 321 composite is blue, dark blue no)

?f4 <- (color in RGB 432 composite black no)

(not (color in RGB 321 composite is green, dark green
?RGB321veget))

=>

(retract ?f3)

(retract ?f4)

(printout t crlf)

(printout t "Probably the identification landuse - landcover is Land " crlf
"The Land includes the Vegetation, Natural and Artificial Regions "
crlf)

(printout t "Does the value of color in RGB 321 composite is green,
dark green (yes/no)? " crlf)

(assert (color in RGB 321 composite is green, dark green =(read))))

natural-or-artificial-
region-1

(defrule natural-or-artificial-region-1

?f5 <- (color in RGB 321 composite is green, dark green no)

(not (human influence ?hi))

=>

(retract ?f5)

(printout t crlf)

(printout t "Probably the identification landuse - landcover is Natural or
Artificial Region " crlf)

(printout t "What is the value of human influence (yes/no/unknown)? "
crlf)

(assert (human influence =(read))))

natural-region-1

(defrule natural-region-1

?f7 <- (human influence no)

(not (photo tone uniform natural regions ?ptunr))
=>

(retract ?f7)

(printout t crlf)
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(printout t "Probably the identification landuse - landcover is Natural
Region ")

(printout t "Is the natural region photo tone uniform (yes/no)? " crlf)
(assert (photo tone uniform natural regions =(read))))

(defrule identification-volcano
?f90 <- (pattern arrangement linear natural regions no)
?f91 <- (pattern arrangement ringed natural regions no)
(not (is covered by lava, cinders natural regions ?icblcnr))
(not (shape 3D truncated cone natural regions ?s3Dtc))
(not (greater equal square meters 90000 natural regions
?gesm90000))
(not (similar to hill, mountain natural regions ?sthmnr))
=>
(retract ?f90)
identification- (retract ?f91)
volcano (printout t crlf)
(printout t "Is the identification natural region covered by lava or
cinders (yes/no)? " crlf "Is the identification natural region shape 3D
truncated cone (yes/no)? " crlf "Is the square meters greater equal
90000 (yes/no)? " crlf "Is the identification natural region similar to hill
or mountain (yes/no)? " crlf)
(assert (is covered by lava, cinders natural regions =(read)))
(assert (shape 3D truncated cone natural regions =(read)))
(assert (greater equal square meters 90000 natural regions =(read)))
(assert (similar to hill, mountain natural regions =(read))))

(defrule volcano

?f96 <- (is covered by lava, cinders natural regions yes)

?f97 <- (shape 3D truncated cone natural regions yes)

?f98 <- (greater equal square meters 90000 natural regions yes)
?f99 <- (similar to hill, mountain natural regions yes)

=>

(retract ?f96)

(retract ?f97)

(retract ?f98)

(retract ?f99)

(printout t crlf)

(printout t "Probably the identification Natural Region is Volcano " crlf))

volcano

Mivakag 7: 2uvolo Kavévwy, n ETTaAnBeuon Twv otmoiwv Xapaktnpilel Tnv
mpog Avayvwpion Xpnon / KaAuywn yng, wg "HeaioTeio" (Volcano)

Katd tnv "ektéAeon" kai "emmaAnBeuon" Ttou ouvoAou Twv Kavovwy, Tou

avwTEéPOU TTivaka, péoa atmd 1o TTePIBAANOV TG YAWOOAG TTPOYPANUATIOUOU
Clips 6.3, e¢ayovtal Ta KATWO!:
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@ Dialog Window (=@ =
Defining defrule: disposal-site +j+j+3 -
CLIPS> (run)

Welcome to the expert Landuse / Landcover identification system !

Thi=s program can identify the following landcover categories:

Eeady to Start ? (yes/no)...yes

Does the unit covers more than 2,5 acres (yes/no) ? vyes

Does the value of color in RGB 321 composite is blue, dark blue (ves/no)?
Does the value of color in RGB 432 composite is black (yes/nao)?

no

no

Probably the identification landuse - landcover is Land
The Land includes the Vegetation, Natural and Artificial Regions
Does the value of color in RGB 321 composite is green, dark green (ves/no)?

no

Probably the identification landuse - landcover is Natural or Artificial Region
What i= the walue of human influence (yes/no/unknown)?

Eikéva 83: Dialog Window, tng Clips 6.3, kata Tnv "EkTéAeon” Tou
Mpoypduuartog, yia Tov Xapaktnpiopo Tng mpog Avayvwplion Xpriong /
KaAuyng yng, wg "HeaioTteio" (Volcano)

e Dialog Window o= =
Does the wvalue of color in RGB 321 composite is green, dark green (yes/nao)? -
no

Probably the identification landuse - landcover is Natural or Artificial Region
What is the walue of human influence (yes/no/unknown)?
no

Probably the identification landuse - landcover is Natural Region
I= the natural region photo tone uniform (yes/no)?
no

Is the pattern arrangement of identification natural region linear (yes/no)?
I= the pattern arrangement of identification natural region ringed (yes/no)?
no

no

Iz the identification natural region covered by lava or cinders (ves/no)?
I= the identification natural region shape 3D truncated cone (yesz/no)?

Is the sguare meters greater equal 90000 (yes/no)?
Is the identification natural region similar to hill or mountain (ves/no)?

Eikéva 84: Dialog Window, Tng Clips 6.3, kata Tnv "EktéAeon” Tou
Mpoypduuartog, yia Tov Xapaktnpiopo Tng mpog Avayvwpion Xpriong /
KaAuywng yng, wg "HeaioTteio" (Volcano)
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@ Dialog Window o =] =

Probably the identification landuse - landcover is Natural Region
I= the natural region photo tone uniform (yes/no)?
no

I= the pattern arrangement of identification natural region linear (yes/no)?
Is the pattern arrangement of identification natural region ringed (yes/no)?
no

no

Is the identification nmatural region covered by lava or cinders (ves/no)?
Is the identification natural region shape 3D truncated cone (yes/no)?

I= the sguare meters greater egual 90000 (yes/no)?

Iz the identification natural region similar to hill or mountain (yesz/no)?
ves

ves

yes

ves

Probably the identification Natural Region is

CLIFS>

4 (2

Eikéva 85: Dialog Window, Tng Clips 6.3, kata Tnv "EkTéAeon" kai Avayvwpion
NS Xpriong / KaAuywng yng, wg "HeaioTeio" (Volcano)

2.9.4 Mapdadeiypa Avayvwpiong "TouveA"

2UhewWva e TO  OIAYPAPHG  OdlaXWPEICHOU TwV  QUOIKWY  ETTIQAVEIWY,
(S1aypaupa 8), yia va eraAnbeutei n xprion / kGAuwn yng "TouveA" (Tunnel),
Ba Tpémel va "mupodoTtnBouv"  kal va " uAotroinBouv" pe TR O€Ipd TTOU
TTAPOUCIACOVTAI O KAVOVEG, OTTWG ATTEIKOVICOVTAl OTOV TTAPAKATW TTIVOKA.

Ovopacia

Kavéva Kwdikag — Kavoveg (defrules)

(defrule start

(declare (salience 200))

?init <- (initial-fact)

=>

start (printout t "Welcome to the expert Landuse / Landcover identification
system !" crlf "This program can identify the following landcover
categories: " crlf)

(retract ?init)

(assert (print-list list)))

(defrule ready

?print <- (print-list list)

=>

ready (retract ?print)

(printout t crlf)

(printout t "Ready to Start ? (yes/no)...")
(assert (ready =(read))))

determine-landuse- | (defrule determine-landuse-landcover

landcover ?query <- (query)
(not (a landuse-landcover ?lulc))
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=>

(retract ?query)

(printout t crlf)

(printout t "Does the unit covers more than 2,5 acres (yes/no) ? ")
(assert (a landuse-landcover =(read))))

(defrule is-a-landuse-landcover-1

?f1 <- (a landuse-landcover yes)

(not (color in RGB 321 composite is blue, dark blue 7RGB321))
(not (color in RGB 432 composite black ?RGB432))

=>

(retract ?f1)

is-a-landuse- o
(assert (this-is-a-landuse-landcover))

landcover-1 (printout t "Does the value of color in RGB 321 composite is blue, dark
blue (yes/no)?" crlf)
(printout t "Does the value of color in RGB 432 composite is black
(yes/no)?" crlf)
(assert (color in RGB 321 composite is blue, dark blue =(read)))
(assert (color in RGB 432 composite black =(read))))
(defrule land3
?f3 <- (color in RGB 321 composite is blue, dark blue no)
?f4 <- (color in RGB 432 composite black no)
(not (color in RGB 321 composite is green, dark green
?RGB321veget))
=>
(retract ?f3)

land3 (retract ?f4)

(printout t crlf)

(printout t "Probably the identification landuse - landcover is Land " crlf
"The Land includes the Vegetation, Natural and Artificial Regions "
crlf)

(printout t "Does the value of color in RGB 321 composite is green,
dark green (yes/no)? " crlf)

(assert (color in RGB 321 composite is green, dark green =(read))))

natural-or-artificial-
region-1

(defrule natural-or-artificial-region-1

?f5 <- (color in RGB 321 composite is green, dark green no)

(not (human influence ?hi))

=>

(retract ?f5)

(printout t crlf)

(printout t "Probably the identification landuse - landcover is Natural or
Artificial Region " crlf)

(printout t "What is the value of human influence (yes/no/unknown)? "
crlf)

(assert (human influence =(read))))

artificial-region-1

(defrule artificial-region-1

?f7 <- (human influence yes)

(not (existence of buildings or generals buildings ar ?eobogbar))
(not (surrounded by fence ar ?sbfar))

(not (pattern arrangement linear ar ?palar))

(not (located on away from built up area ar ?loafbuaar))

=>

(retract ?f7)
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(printout t crlf)

(printout t "Probably the identification landuse - landcover is Atrtificial
Region " crlf)

(printout t "Is the identification artificial region existence of buildings or
generals buildings (yes/no)? " crlf "Is the identification artificial region
surrounded by fence (yes/no)? " crlf "Is the pattern arrangement of
identification artificial region linear (yes/no)? " crlf "Is the identification
artificial region located on away from built up area (yes/no)? " crlf)
(assert (existence of buildings or generals buildings ar =(read)))
(assert (surrounded by fence ar =(read)))

(assert (pattern arrangement linear ar =(read)))

(assert (located on away from built up area ar =(read))))

identification-
transport-network

(defrule identification-transport-network

?f104 <- (existence of buildings or generals buildings ar no)

?f105 <- (surrounded by fence ar no)

?f106 <- (pattern arrangement linear ar yes)

?f107 <- (located on away from built up area ar no)

(not (possible indicator of communications and transport network ar
?piocatnar))

=>

(retract ?f104)

(retract ?f105)

(retract ?f106)

(retract ?f107)

(printout t crlf)

(printout t "Is the identification artificial region possible indicator of
communications and transport network (yes/no)? " crlf)

(assert (possible indicator of communications and transport network ar

=(read))))

transport-network

(defrule transport-network

?f108 <- (possible indicator of communications and transport network
ar yes)

(not (greater equal length meters 300 tn ?gelm300tn))

(not (used for connecting's two locations tn ?ufctltn))

=>

(retract ?f108)

(printout t crlf)

(printout t "Probably the identification Artificial Region is Transport
Network " crlf)

(printout t "Is greater equal to 300 length meters the identification
transport network (yes/no)? " crlf "Is the identification transport
network used for connecting's two locations (yes/no)? " crlf)
(assert (greater equal length meters 300 tn =(read)))

(assert (used for connecting's two locations tn =(read))))

identification-
constructions-
connecting-two-
locations

(defrule identification-constructions-connecting-two-locations

?f120 <- (greater equal length meters 300 tn yes|no)

?f121 <- (used for connecting's two locations tn yes)

(not (greater equal area square meters 50000 tn ?geasm50000tn))
=>

(retract ?f120)

(retract ?f121)

(printout t crlf)

(printout t "Is greater equal to 50000 area square meters of transport
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network (yes/no)? " crlf)
(assert (greater equal area square meters 50000 tn =(read))))

(defrule constructions-connecting-two-locations
?f122 <- (greater equal area square meters 50000 tn yes)
(not (occurs higher than surrounding area cctl ?ohtsacctl))

constructions- =>
. (retract ?f122)
connecting-two- :
. (printout t crlf)
locations (printout t "Probably the Transport Network is Constructions
Connecting Two Locations " crlf)
(printout t "Is the constructions connecting two locations occurs higher
than surrounding area (yes/no)? " crlf)
(assert (occurs higher than surrounding area cctl =(read))))
(defrule tunnel
?f127 <- (occurs higher than surrounding area cctl no
g g
=>
tunnel (retract ?f127)

(printout t crlf)
(printout t "Probably the Constructions Connecting Two Locations is a
Tunnel "))

Mivakag 8: 2uvolo Kavévwy, n ETTaAnBeuon Twv otroiwv Xapaktnpilel Tnv
mTpog Avayvwpion Xpnon / KaAoywn yng, wg "TouveN" (Tunnel)

Katd Ttnv "ektéAeon" kai "emmaAnBeuon" Tou ouvoAou Twv Kavovwy, Tou
avwTEéPoUu TTivaka, péoa atmd 1o TTEPIBAAAOV TG YAWOOOG TTPOYPANKATIONOU
Clips 6.3, e¢ayovtail Ta KATWO!:

@ Dialog Window =N I=RES
Defining defrule: disposal-site +j+j+43 -
CLIPS> (run

Welcome to the expert Landuse / Landcover identification system !

This program can identify the following landcover categories:

Ready to Start ? (yes/no)...yes

Does the unit covers more than 2,5 acres (yes/no) ? yes

Does the walue of color in RGB 321 composite is blue, dark blue (yes/no)?
Does the wvalue of color in RGB 432 composite is black (ves/no)?

no

no

Probably the identification landuse - landcover is Land

The Land includes the Vegetation, WNatural and Artificial Regions

Does the walue of color in RGE 321 composite is green, dark green (yes/no)?

no

Probably the identification landuse - landcover is Natural or Artificial Region
What is the wvalue of human influence (yes/no/unknown)?

Eikéva 86: Dialog Window, tng Clips 6.3, kata Tnv "EkTéAeon" Tou
Mpoypduuarog, yia Tov Xapaktnpiopo Tng mpog Avayvwpion Xprong /
KaAuywng yng, wg "TouveA" (Tunnel)
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[£) Dialog Window (o= =
Probably the identification landuse - landcover is Land -
The Land includes the Vegetation, Natural and Artificial Regions

Doe= the walue of color in RGE 321 composite is green, dark green (yes/no)?

no

Probably the identification landuse - landcover is Natural or Artificial Region
What is the value of human influence (ves/no/unknown)?
ves

Probably the identification landuse - landcover is Artificial Region

I= the identification artificial region existence of buildings or generals buildings (yes/no)?
I= the identification artificial region surrounded by fence (yes/no)?

Is the pattern arrangement of identification artificial region linear (ves/no)?

Is the identification artificial region located on away from built up area (yes/no)?

no

no

ves

no

Iz the identification artificial region possible indicator of communications and transport network (yes/no)?

@ Dialog Window [ @] =
Probably the identification landuse - landcover is Artificial Region -
Iz the identification artificial region existence of buildings or generals buildings (yes/no)?

Is the identification artificial region surrounded by fence (ves/no)?

I= the pattern arrangement of identification artificial region linear (yes/no)?

I= the identification artificial region located on away from built up area (yes/no)?

no

no

ves

no

I= the identification artificial region possible indicator of communications and transport network (yes/no):?
ves

Probably the identification Artificial Region is Transport Network

I= greater equal to 300 length meters the identification transport network (ves/no)?
Is the identification transport network used for connecting's two locations (ves/no)?
ves

ves

Is greater eqgual to 50000 area sguare meters of transport network (ves/no)?

Eikéva 87: Dialog Window, tng Clips 6.3, kata Tnv "EkTéAeon” Tou
Mpoypduuartog, yia Tov Xapaktnpiopo Tng mpog Avayvwplion Xprong /
KaAUwng yng, wg "TouveA" (Tunnel)

@ Dialog Window (o= ==
no -
yes
no

I= the identification artificial region possible indicator of communications and transport network (ves/no):?
ves

Probably the identification Artificial Region is Transport Network

Is greater equal to 300 length meters the identification transport network (ves/no)?
Iz the identification transport network used for connecting's two locations (ves/no)?
ves

ves

I=s greater equal to 50000 area sgquare meters of transport network (yes/no)?
ves

Probably the Transport Network is Constructions Connecting Two Locations

I= the constructions connecting two locations occurs higher than surrounding area (yes/no)?
no

Probably the Constructions Connecting Two Locations is aCLIPS}

4 2

Eikova 88: Dialog Window, Tng Clips 6.3, katd Tnv "EktéAeon" kal Avayvwpion

NG Xpriong / KaAuywng yng, wg "TouveA" (Tunnel)
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3  Zupmrepdopara — MapatnpRoeig

2TNV Trapouca €voTNTA ava@épovtal, avamTuooovTal Kal avaAuovral, ol
duvaToTNTEG, TA TTAEOVEKTNUATA, Ol TIEPIOPIOUOI — MEIOVEKTAMATA Kal Ol
TIPOOTITIKEG TWV EUTTEIPWY CUCTNUATWYV (QVATITUEN BACNG YVWONG).

3.1 Avuvardétnteg Eptreipwyv Zuotnpdrwyv

[eviKG o1 duUVATOTNTEG TWV EPTTEIPWY CUCTNUATWY, UTTOPOUV O€ OpIoPEVA Kal
OaQWS KaBoPIoPEVA YVWOTIKA QVTIKEIJEVA va "TAUTIOTOUV" ME EKEIVEG TWV
€I0IKWV Kal HANIoTa Twv €1I8IKWV PE TTAAPN evnuépworn. O1 duvaTtdTnTeEG TWV
EUTTEIPWYV OUOTNUATWY cuvoyilovTal oTa akOAouBa:

> AvtipyetwTriCouv TTOAU SUOKOAQ Kal TTOAUTTAOKA TTPOBAAMATA, OE KATTOIO
BaBud cuykpioiyo pe Toug "eIdIkoug”.

» AKoAouBoUV €upIOTIK OUAAOYIOTIKI, XPNOIMOTTOIWVTAG KATA KATTOIO
TPOTTO, OTI KAl 01 £EUTTEIPOI BEWPOUV WG ATTOTEAECUATIKO ATTO TNV TTEipa
TOUG Kal OAANAETIOPOUV HE TOUG aAvBPWTTOUG HE OCUYKEKPIPEVOUG
TPOTTOUG, OTTWG TN QUOIKNA YAWwooa.

» Xelpi¢ovtal Kal aIrloAoyouv, KATa TTEPITITWON CUUBOAIKES TTEPIYPOPEG.
» MTtropoUv va xpnolyoTroloUv OedouEVA TTOU TTEPIEXOUV OQAAUQTQ,
MEOWw Kavovwy TTou dopouvtal Bdon Twv mMOavoTATWY va cuuBei Eva

YEYOVOG.

» Mrtopouv va "ouAAoyiCovTal TTOANATTAG", TpExovTag TTOAANEC UTTOBETEIG
TauTdXpova.

» Mrmopouv va eEnyfoouv, o©¢ kAatolo PaBud kar avdoya Tnv
TTEPITITWON, YIOTI "pWTOUV" Wia €pwTNON.

» MrtopoUv va aITioAoyioouv Ta CUUTTEPACUATA TOug, ME Bdon Tnv
"eVTAMIEUPEVN" YVWON TOUG.
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3.2 MMAgovekTApara Eptreipwy Zuotnudrwy

Ta T1oIKiAa, TTOAUGPIOPa Kal TTOAUBIGOTATA A TTOAU-ETTITTEDO TTAEOVEKTAMATA
TWV EUTTEIPWY CUCTANATWY, ouvoyidovTal oTa akoAouba:

> MeyaAn AioBeoiydétnrta (availability). H "egeidikeupévn yvwon" Tou
EUTTEIPOU  OUOTRAPATOG duvatal va TapaoXelei atrd  OTTOI0dNTTOTE
KatdAAnAo utrohoyioTh  (AeiToupyiké ouoTnua). ‘ETol Ta €utreipa
OUCTAMATA PTTOPOUV va BewpnBouv KaTtd KATTolIo TPOTIO "W HECO
Madikng Trapaywyng e€eidikeupévng  yvwong" (mass  production
expertise).

» Mikpo Kéo1o¢. To OUVOAIKO KOOTOG TTAPOXNG "eCeIdIKEUPEVNG Yvwong"
oupTTEPIAAPBAVEI TO AEITOUPYIKO KOOTOG KAl TO KOOTOG ATTOOREONG TWV
OATTAVWY AVATITUENG TOU E£UTTEIPOU CUCTAUATOG. AKOUN Kal yia TIG
TTEPITITWOEIG TTOU N OUXVOTNTA XPROEWS TNG HEBGOOU gival TTOAU pikpn,
TO OUVOAIKO KOOTOG TNG TTPOTEIVOUEVNG MEBGOOU gival TTOAU UIKPOTEPO
Q1O TO KOOTOG EKTIUNONG ME CUPPBATIKO TPOTTO.

» Movipyotnta. H tTapoxn tng "ege1dikeupévng yvwong" armmd ta EUTreipa
OUOCTAMOTA, JE TNV TTPOUTTOBE0Nn OTI AVAVEWVETAI KAl EVNMEPWVETAI,
MTTOpPEl va BewpnBei KaTd KATTOIO TPOTTO "HOVIMN" EVW N TTAPOXK aTTd
€I0IKO €xel ammpoadidpIioTn OIApPKEIA, a@oU MTTOPEl va OIAKOTTEl aTTO
acBéveia, koupaon ) atraoXoAnon Tou €I0IKoU o€ GAAO €pyo.

» [oAAattAn) Eutreipia. H mTapoxr) cupBoulwv utropei va yivel atmd tnv
TTAPAAANAN  AsiToupyia  TTOAAWYV  EUTTEIPWV OUCTNUATWY  TTOU
AeIToupyouv PEPA - VUXTO CUVEXWGS ME dlaTAPNON TNG €vOTNTAG Kal
OUVEXEID TNG "YVWOTIKAG IKavoTNTag". Ta mTapatrdvw Ogv PTTOPOUV va
IoxUoouv, wg TTpog TN didpkela, étav gpydldovral TTaPpAAANAa TTOAAOI
eidIkoi. O  yvwoelg evdg  EUTIEIPOU  CUCTAPATOG  MUTTOPEl  va
QVTITTIPOOWTTEUOUV TIG YVWOEIG TTOAWV EIBIKWY ETTIOTNUOVWY. KaTtd
OUVETTEIO N yvWon Tou uTtdWn CUCTHAUATOG PTTOPEl va Eetrepdoel TO
eMiTedO yvwong evog poévo €dIkou, oTov OTroio Ba ptropouce va
avaTedei N eKTTOVNON MIAG TETOIAC EKTIUNONG, VIO CUYKEKPIMEVO BERaia
TAVTA Kal 0a@ws KaBopiopévo "yvwoTikG xwpo". MAéov auTtou Eva
EUTTEIPO OUCTNUA UTTOPEI va AEITOUPYED Yo TNV TTPAYPATOTTIOINCN TNG
EKTIUNONG AUTAG WEPA KAl VUXTA TTPAYHATOTTOIWVTOS TTAPAAANAQ TTAvw
atrd Jia epyacia, To OTToi0 deV PTTOPEI va CUMBEI OTNV TTEPITITWON TOU
€IdIKOU emmoTAMOVa 1 Twv TTapdAAnNAa  (Tautdxpova) epyalOPEVWV
EIOIKWV ETTIOTNUOVWV.
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» Taxutnta ATTokpiong. O1 eKTINACEIG PE EUTTEIPO OUOTNUA, O OPICHEVEG
TIEPITITWOEIG, ATTAITOUV WIKPOTEPO XPOVO aTTd OTI Ol EKTINAOEIG ATTO
€10IKO ETTIOTAMOVA.

> AImioAéynon ATTo@dacewyv. Ta EUTTEIPA CUCTHPATA YTTOPOUV VA £ENYOUV,
KATA TTEPITITWOTN, TOug AGyoug TTou odnyouv Og KATrola atmmogacn,
otrote av autd ¢nTnBei. AvtiBeTa O €IBIKOG WTTOPEI va TTOPOUCIACEl
atrpoBuyia A Kal aduvapia va TTapdoxel TIG iBIEG EENYNOEIC.

» Auénuévn AgiomoTia. ATTd TOV TPOTTO AEITOUPYIOG TWwV EUTTEIPWV
OUCTNUATWY TTPOKUTITEI OTI O aTTO@PACEIC TTou AduPdvel, yia oca
Béuara ptropei va AGBel atmo@Aaocelg, €Xouv augnuévn agloTTioTia Kal
pNTA aimioAdynon (o€ katrolo Babud). H aglomoTia Twv armo@Aacewy
QUTWV UTTOPEI va dIacTAUPWOEl, wg TTPOG TNV €yKUPOTNTA TNG, ME TNV
atmrogaon TTou 8a An@Bei atrd éva €I0IKO €TTICTHOVA.

3.3 Mepropiopoi - MelovekTpata Eptreipwy ZuoTnUdTwy

2UPQWvVa pe 6oa TTpoava@épinkav TTPOKUTITOUV TA £¢RAG CUPTTEPAOUOTA,
TQ OToid  OTTOTEAOUV  KATA KATTOIO TPOTIO  TOUG  TTEPIOPICPOUG  —
MEIOVEKTAMATA TWV EUTTEIPWYV CUCTNHATWY, OTTWG TTAPAKATW:

» 'Eva éutreipo ouoTnpa UTTopEi va dwoel CUUPBOUAEG PUOVO via TO
OUYKEKPIMEVO KOl OOPWS KABOPIoPEVO "YVWOTIKO XWpPo", yia Tov
OTT0i0 OXEOIACTNKE 1) AAAILOG VIO TOV XWPO YIA TOV OTT0IO TO OUCTNUA
ATTEKTNOE YVWon.

> Ta éutrelpa cuoTAPOTA dev TTAPAYOUV APECa vEa yvworn, (6TTwg o
€I0IKOG  emMOTAPOVAG TTapAyel) OAAG oupBaAAouv éuupeca  Katd
KATtrolo TPpOTTO OTNV TTapaywyr TNG, €TTEION TTAPEXOUV YVWOEIG UE
uwnAn opydvwaon kai peydAn diabeoiudtnTa.

» H "yvwoTiKA 1KavoTnTa" evog £UTTEIPOU OUCTHUATOG £€apTATAl ATTO
TNV TT0I0TNTA KAl TV TTANPOTNTA TNG yvwong TTou atréktnoe. H
yvwon auTh TTPETTEN va gival oagng Kal agiotioTn. ATUTTn, aoa@nig
Kal "ev Tn yevéoel" yvwon Oev TIPETTEl KAl gV UTTOPEI  va
atroOnkeveTal 0TO CUCTNUA.

> H "yvwoTiKA 1IKavoTnTa" evog EUTTEIPOU CUCTAUATOG OEV PTTOPEI va
TQUTIOTEI PE €KEiv TOU TAAAVTOUXOU Kal TTAAPWGS EVNHUEPWHEVOU

129



Mimdowuoctixn Epyecoio Avartvly Biong Tvwong - CLIPS

€10Ikou. Opwg autry ptropei va eival e@AapiAAn (iong agiag) n kai
KaAUTEPN TNG "YVWOTIKAG IKAvOTNTAG" €vOG €10IKoU HE OUVABEIG
IKOVOTNTEG (O€ EIBIKEG TTEPITITWOEIG).

» H "dlaBéoiun yvwon" omdé Tov dApIoTA  EVNUEPWMHEVO  E€1DIKO
(YVWOTIKOG XWPOG) €ival TTAVTOTE PIKPOTEPN ATTO TNV "OTTAITOUMEVN
yvwon" yia TNV avTIJETWTTION OAWV TWV OTOIXEIWV TOU TTPORARUATOG
(xwpog yvwaong Tou TTpoBARuaTtog). H "diaBéoiun yvwon" ammdé 10
EUTTEIPO OUOTNUA, WG ETTI TO TTAEIOTOV €ival AKOPA PIKPOTEPN OTTO TO
"YWWWOTIKGO  Xwpo" kal Tavia  yia  ooQuws  KaBopiopévo - Kal
OUYKEKPIMEVO "YVWOTIKO XWPO" KAl HhE Tnv TpoutréBeon Tng
EVNUEPWONG KOl AvAVEWONG TOU EPTTEIPOU CUCTAPATOG WG TTPOG
auTwv ("yvwoTiKO Xwpo"), €IdGAwg dev TiBeTal Béua kair PETPO
ouykpiong. H "apxn" autr atreikovideTal 0TV TTAPAKATW EIKOVA.

vwomkd¢ Xwpog Epmeipou ZuoTipatog
f
Kwpog Mabiopng MNvwang Epmeipou
LugTripaTtog
(Expert System Knowledge Domain)

[vwoTkdg Xwpog
f
Kwpog MiaBioipng Mvaang amd
Eidikd Emoripova
(Knowledge Domain)

Xwpog M'vwong Tou MpofAfuaTog
1
Xwpog Amaimoopevng MNvaaong
(Problem Domain)

Eikdéva 89: Xwpog Atraitouuevng kai AlaBgoiung MNvwong atmo Eidikd
EmoTtAiuova kai ‘Eutrelpo Zuotnua
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3.4 TMpooTrTIKég

‘Eva éuTTeElpo oUOTNPA TTPOQAVWG €XEl TN dUVATOTNTA VA avaBewpEeiTal Katd
KAIPOUG Kal VO EVOPUOVICETAI PE TIG YVWOEIG TTOU ATTOKTABNKAV O0TO dIA0TANA
TTOU TTEPOOE N KE TIG YVWOEIG TTOU TTPOUTIIPXAV aAAG Ogv atToBnkeUTnKaAv OTO
ouoTtnua. H ouotnuatikry autr) BeAtiwon odnyei TEAIKG oTn dnuioupyia piag
"Baong yvwong" TTou diakpiveTal atrd TTANPOTNTA, €vnuéPwaorn, TOTOTNTA,
akpipela kal peydAn diabeoiudtnta (long term development).

OT1oTE MEANOVTIKA, O OXeDIOOUOG, N AVATITUEN, O €AEyXOG Kal N OUVEXNG
evnuépwon uiag Bdong yvwong, OE  OTTOIOONATIOTE YVWOTIKO XWPO —
QVTIKEIMEVO, MEOW TOU OUYKEKPIMEVOU TTPOYPAUMATOS i GAAWV avaloywv
TTPOYPAPUATWY, KabioTaTal TTEPICCOTEPO dUVATH, €QIKTH KAl TTPOCITH ATTd TOV
KABe "e10IKO emmoTAMOVA" KATToIoU "yVWwOoTIKOU avTikeipévou". BéBaia Ba nrav
ID10ITEPA XPACIKN, ATTOTEAECHATIKA KAl KOBOPIOTIKI N SIAdIKTUAKK AVATITUEN
o€ TETOIEG PAong yvwong. EmmAéov, kaBioTaral 1IBiaiTepa avaykaia, yia tnv
BeAtioToTroinon Tou oTé)OoU, TNG BAONG yvwoNG TG TTAPOUCAS OITTAWMOTIKAG
gpyaciag, n TPoobAkn IKavou aplBuoU XpHoewv / KOAUWEwWV yng o€ OAa Ta
"emriTeda”, pe 1010iTEPN EPQACN TIG TEXVNTEG ETTIQPAVEIEG, KABWG KAl N
dieupuvon f "egedikeuon" TwWv Kavovwy (wg TTPOG TIG OUVONKEG) Twv NoN
UTTapXOVTwyV XPAoEWV / KOAUWEWV yNnG, yia TNV €LEUPEDN KOl EIDIKWV
KATNYOPIWV AUTWV.

3.5 ZUOykpion Eptreipwyv ZuoTnudrwy

2TOV TTiVOKQO TTOU aKOAOUBEI €yive pia TTpooTTABEIa OUYKPIONG OTA KEAUPN TWV
eutreipwyv  ouoTnudatwy, Nexpert Object kai Clips. H ouUykpion 6a
Tpayparotoindei, pe Pdaon TG PEBOOdOU TIOU XPENOIYOTTOIOUV VI vd
QVOTTAPACTACOUV TNV YVWON KAl TOV JNXOVICPOU £CaywyrG CUPTTEPACTUATWV.
Otmwg mpokUTITEl KAl atmmd Tov oKOAouBO Trivaka, n yvwon MITopEi va
avaTrapaocTadei Tépa atod TIG yWWOTEG HEBODOUG Kal e AAAEG TTIO €CEAIYUEVEG.
Kupiapxn péBOOOG kai o Oladedouévn, atroteAei n avamapdoTaon ME
KAVOVEG Kal N avatrapdoTaon Je TTAaiola.
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KéAugpog Eptreipwyv ZuoTnudaTtwy

Kpiripia ZUykpiong

Nexpert

Object Clips

Kavéveg
(Rules)

v v

Mopeon Mivaka
(Table Form)

Bdaon 1o MNAaicio
(Frame Based)

AvaTrapdoTaon AévTpo ATTOQPACEWV
MN'vwong (Decision Tree)

MpoaipeTikA ETrékTaON
MAaiciou
(Optional Frame
Extension)

AVTIKEINEVOOTPAPAG
(Object Oriented)

OpBn ZuA\oyIoTIKNA
AAuoida
(Forward Chaining)

AvdaoTpopn
2UMNoyIoTIKI) AAucida
(Backward Chaining)

Emaywyn (Induction)

Mnxaviouég

Egaywyng
2UUTTEPACUATWYV

Opiopodg AoyikAg
(Set Logic)

AvakpiBig Aoyikn
(Inexact Logic)

Miktr) Opbn &
AvdaoTpopn
2UMoyioTIKI) AAucida
(Mixed Forward &
Backward Chaining)

Mivakag 9: 2uykpITIKOG Mivakag ‘Eutreipwy ZuoTnuatwy
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NMAPAPTHMA "A": Kwodikac Bdaonc ['vwonc, otn FAwooa
Npoypauuarticuou CLIPS 6.3

P Landuse - Landcover Expert System

;;:This Expert System, was created in my Thesis the year 2017,
;;;under the supervision of Professor Argialas Dimitrios

;7 ;through the program CLIPS Version 6.3 with the ultimate
;7;90al and purpose to facilitate and contribute successfully
;;;and decisively to photointerpretation process of the
;;;various Land Cover (LC)/ Land Use (LU)classes.

;7 :To execute, merely load, reset and run.

;;********************************

;;:* STARTUP RULES *
;KKK kK ok K ok ok K ok K ok ok ok ok ok ok ok K ok K ok ok ok ok ok ok ok kK

(defrule start
(declare (salience 200))

?init <- (initial-fact)

=>

(printout t "Welcome to the expert Landuse / Landcover
identification system !" crlf "This program can identify the
following landcover categories: " crlf)

(retract ?init)
(assert (print-list 1list)))

(defrule print-list
(declare (salience 200))
(print-1list list)

?key <- (key ?name)
=>
(retract ?key)
(printout t " key " ?name crlf) )

(defrule ready

?print <- (print-list 1list)

=>

(retract ?print)

(printout t crlf)

(printout t "Ready to Start ? (yes/no)..." )
(assert (ready =(read))))

(defrule start-to-id
?ready <- (ready yes)
=>

(retract ?ready)
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(assert (query)) )

(defrule determine-landuse-landcover

?query <- (query)

(not (a landuse-landcover ?2lulc))

=>

(retract ?query)

(printout t crlf)

(printout t "Does the unit covers more than 2,5 acres (yes/no)
?")

(

assert (a landuse-landcover = (read))))

(defrule is-a-landuse-landcover-1
?fl <- (a landuse-landcover yes)
(not (color in RGB 321 composite is blue, dark blue ?RGB321))
(not (color in RGB 432 composite black ?RGB432))
=>
(retract ?2f1)
(assert (this-is-a-landuse-landcover))
(printout t "Does the value of color in RGB 321 composite is
blue, dark blue (yes/no)?" crlf)

(printout t "Does the value of color in RGB 432 composite is
black (yes/no)?" crlf)

(assert (color in RGB 321 composite is blue, dark blue
=(read)))

(assert (color in RGB 432 composite black =(read))))

(defrule not-a-lulc

?fl <- (a landuse-landcover no)
>

(retract ?2f1)
(printout t crlf)
(printout t "The minimum cartographic unit for landuse -

landcover in this expert system is of size 2,5 acres." crlf
"Would you like to

identify another one : (yes /no )... 2?2")

(assert (find-another =(read))) )

(defrule find-another
?2f2 <- (find-another yes)
=>

(assert (query))

(retract ?2£2))

;;;***************

;;;* QUERY RULES *

e e s khhkhkhkKhhkhk Kk Kk k)X Khkh*k
rrr
(defrule water

?2f3 <- (color in RGB 321 composite is blue, dark blue yes)
?2f4 <- (color in RGB 432 composite black yes)
(not (located on land ?1o0l))
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=>

(retract ?2£3)
(retract ?2£f4)
(printout t crilf)

(printout t "Probably the identification landuse - landcover
is Water " crlf)

(printout t "The identification landuse - landcover located on
land (yes/no)? " crlf)

(assert (located on land =(read))))

(defrule landl

?2f3 <- (color in RGB 321 composite is blue, dark blue yes)
?2f4 <- (color in RGB 432 composite black no)

(not (human influence ?2hi))

=>

(retract ?2£3)

(retract ?£f4)

(printout t crlf)

(printout t "Probably the identification landuse - landcover
is Land and specific constitutes Natural or Artificial Region
" crlf)

(printout t "What is the value of human influence
(yes/no/unknown)? " crlf)

(assert (human influence =(read))))

(defrule land2

?2f3 <- (color in RGB 321 composite is blue, dark blue no)
?f4 <- (color in RGB 432 composite black yes)

(not (human influence ?hi))

=>

(retract ?2£3)

(retract ?2f4)

(printout t crlf)

(printout t "Probably the identification landuse - landcover
is Land and specific constitutes Natural or Artificial Region
" crlf)

(printout t "What is the value of human influence
(yes/no/unknown)? " crlf)

(assert (human influence =(read))))

(defrule land3

?2f3 <- (color in RGB 321 composite is blue, dark blue no)
?f4 <- (color in RGB 432 composite black no)

(not (color in RGB 321 composite is green, dark green
?RGB321veget))

=>

(retract ?£3)

(retract ?2f4)

(printout t crlf)

(printout t "Probably the identification landuse - landcover
is Land " crlf "The Land includes the Vegetation, Natural and
Artificial Regions " crlf)
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(printout t "Does the value of color in RGB 321 composite is
green, dark green (yes/no)? " crlf)

(assert (color in RGB 321 composite is green, dark green
=(read))))

(defrule natural-or-artificial-region-1

?f5 <- (color in RGB 321 composite is green, dark green no)
(not (human influence ?hi))
>

(retract ?£5)
(printout t crilf)
(

printout t "Probably the identification landuse - landcover
is Natural or Artificial Region " crlf)

(printout t "What is the value of human influence
(yes/no/unknown)? " crlf)

(assert (human influence =(read))))

(defrule identification-vegetation-1

?2f5 <- (color in RGB 321 composite is green, dark green yes)
(not (color in RGB 432 composite is red, dark red
?RGB432veget))

>

(retract ?£5)
(printout t crlf)
(printout t "Does the value of color in RGB 432 composite is

red, dark red (yes/no)? " crlf)
(assert (color in RGB 432 composite is red, dark red
=(read))))

(defrule vegetation

?2f6 <- (color in RGB 432 composite is red, dark red yes)
(not (human influence veget ?hiveget))

=>

(retract ?f0)

(printout t crlf)

(

printout t "Probably the identification landuse - landcover
is Vegetation " crlf)

(printout t "What is the value of human influence
(yes/no/unknown)? " crlf)

(assert (human influence veget =(read))))

(defrule natural-or-artificial-region-2

?2f6 <- (color in RGB 432 composite is red, dark red no)
(not (human influence ?hi))

=>

(retract ?2f0)

(printout t crlf)

(

printout t "Probably the identification landuse - landcover
is Natural or Artificial Region " crlf)

(printout t "What is the value of human influence
(yes/no/unknown)? " crlf)

(assert (human influence =(read))))
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(defrule artificial-region-1

?2f7 <- (human influence yes)

(not (existence of buildings or generals buildings ar
?eobogbar))

(not (surrounded by fence ar ?sbfar))

(not (pattern arrangement linear ar ?palar))

(not (located on away from built up area ar ?loafbuaar))

=>

(retract ?£f7)

(printout t crilf)

(printout t "Probably the identification landuse - landcover
is Artificial Region " crlf)

(printout t "Is the identification artificial region existence
of buildings or generals buildings (yes/no)? " crlf "Is the
identification artificial region surrounded by fence (yes/no)?
" crlf "Is the pattern arrangement of identification

artificial region linear (yes/no)? " crlf "Is the
identification artificial region located on away from built up
area (yes/no)? " crlf)

(assert (existence of buildings or generals buildings ar
=(read)))

(assert (surrounded by fence ar =(read)))

(assert (pattern arrangement linear ar =(read)))

(assert (located on away from built up area ar =(read))))

(defrule natural-region-1

?2f7 <= (human influence no)
(not (photo tone uniform natural regions ?ptunr))
>

(retract ?2f7)

(printout t crlf)

(printout t "Probably the identification landuse - landcover
is Natural Region " crlf)

(printout t "Is the natural region photo tone uniform
(yes/no)? " crlf)

(assert (photo tone uniform natural regions =(read))))

(defrule identification-natural-artificial-region

?2f7 <- (human influence unknown)
(not (spatial arrangement ?sa))
>

(retract ?2£f7)

(printout t crlf)

(printout t "Is the value of spatial arrangement
regular (yes/no)? " crlf)

(assert (spatial arrangement =(read))))

(defrule artificial-region-2

?2f8 <- (spatial arrangement yes)

(not (existence of buildings or generals buildings ar
?eobogbar))
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not (surrounded by fence ar ?sbfar))

not (pattern arrangement linear ar ?palar))

not (located on away from built up area ar ?loafbuaar))

>

retract ?£8)

printout t crlf)

(printout t "Probably the identification landuse - landcover
is Artificial Region " crlf)

(printout t "Is the identification artificial region existence
of buildings or generals buildings (yes/no)? " crlf "Is the
identification artificial region surrounded by fence (yes/no)?
" crlf "Is the pattern arrangement of identification

(
(
(
(
(

artificial region linear (yes/no)? " crlf "Is the
identification artificial region located on away from built up
area (yes/no)? " crlf)

(assert (existence of buildings or generals buildings ar
=(read)))

(assert (surrounded by fence ar =(read)))

(assert (pattern arrangement linear ar =(read)))

(assert (located on away from built up area ar =(read))))

(defrule natural-region-2

?2f8 <- (spatial arrangement no)
(not (photo tone uniform natural regions ?ptunr))
>

(retract ?2£8)

(printout t crlf)

(printout t "Probably the identification landuse - landcover
is Natural Region " crlf)

(printout t "Is the natural region photo tone uniform
(yes/no)? " crlf)

(assert (photo tone uniform natural regions = (read))))

(defrule man-made-vegetation-1

?2f9 <- (human influence veget yes)

(not (pattern arrangement linear man made vegetation ?palmmv))
(not (pattern arrangement agricultural, grid man made
vegetation ?paagmmv))

=>

(retract ?2f£9)

(printout t crlf)

(printout t "Probably the identification landuse - landcover
is Man Made Vegetation " crlf)

(printout t "Is the value of pattern arrangement linear
(yes/no)? " crlf "Is the value of pattern arrangement
agricultural or grid (yes/no)? " crlf)

(assert (pattern arrangement linear man made vegetation
=(read)))

(assert (pattern arrangement agricultural, grid man made
vegetation =(read))))

(defrule natural-vegetation-1
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?2f9 <- (human influence veget no)

(not (existence of woody plants thickly tangled natural
vegetation ?eowpttnv))

(not (covered by trees natural vegetation ?cbtnv))

=>

(retract ?£9)

(printout t crlf)

(printout t "Probably the identification landuse - landcover
is Natural Vegetation " crlf)

(printout t "Is the identification natural vegetation
existence of woody plants thickly tangled (yes/no)? " crlf "Is
the identification natural vegetation covered by trees

(yes/no)? " crlf )

(assert (existence of woody plants thickly tangled natural
vegetation =(read)))

(assert (covered by trees natural vegetation =(read))))

(defrule identification-vegetation-2

?2f9 <- (human influence veget unknown)
(not (spatial arrangement veget ?saveget))
>

(retract ?2£9)

(printout t crlf)

(printout t "Is the value of spatial arrangement
regular (yes/no)? " crlf)

(assert (spatial arrangement veget =(read))))

(defrule man-made-vegetation-2

?2f10 <- (spatial arrangement veget yes)

(not (pattern arrangement linear man made vegetation ?palmmv))
(not (pattern arrangement agricultural, grid man made
vegetation ?paagmmv))

=>

(retract ?2£10)

(printout t crlf)

(printout t "Probably the identification landuse - landcover
is Man Made Vegetation " crlf)

(printout t "Is the value of pattern arrangement linear
(yes/no)? " crlf "Is the value of pattern arrangement
agricultural or grid (yes/no)? " crlf)

(assert (pattern arrangement linear man made vegetation
=(read)))

(assert (pattern arrangement agricultural, grid man made
vegetation =(read))))

(defrule natural-vegetation-2

?2f10 <- (spatial arrangement veget no)

(not (existence of woody plants thickly tangled natural
vegetation ?eowpttnv))

(not (covered by trees natural vegetation ?cbtnv))

=>

(retract 2£10)
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(printout t crlf)

(printout t "Probably the identification landuse - landcover
is Natural Vegetation " crlf)

(printout t "Is the identification natural vegetation
existence of woody plants thickly tangled(yes/no)? " crlf "Is
the identification natural vegetation covered by trees
(yes/no)? " crlf )

(assert (existence of woody plants thickly tangled natural
vegetation =(read)))

(assert (covered by trees natural vegetation =(read))))

(defrule inland-water
?2fll <- (located on land yes)
(not (surrounded by land ?sbl))

\

retract ?2fll)

printout t crilf)

printout t "Probably the identification Water surface

onstitutes Inland Water " crlf)

printout t "What is the value of surrounded by land (yes/no)?
crlf)

(assert (surrounded by land =(read))))

Q —~ —~ —~ |

T~

(defrule Sea-or-FishFarmWater

?2fll <- (located on land no)

(not (border to land ?btl))

(n (shape 2D ?s2D))

=>

(retract 2f11)

(printout t crlf)

(printout t "What is the value of border to land (yes/no)? "
crlf "Is the shape 2D undefined (yes/no)? " crlf)
(assert (border to land =(read)))

(assert (shape 2D =(read))))

(defrule identification-sea

?2fl12 <- (border to land yes)

?2f13 <- (shape 2D yes)

(not (altitude meters is zero ?ami0))

=>

(retract ?f12)

(retract ?2f13)

(printout t crlf)

(printout t "Is the value of altitude meters zero (yes/no)? "
crlf)

(assert (altitude meters is zero =(read))))

(defrule sea

?2fl4d <- (altitude meters is zero yes)
=>

(retract ?f14)

(printout t crlf)
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(printout t "Probably the identification Water surface
constitutes Sea " crlf))

(defrule identification-FishFarmWater
?2fl2 <- (border to land no)

?2f13 <- (shape 2D no)

(not (surrounded by water ?sbw))

(not (band IR value high ?bIRvh))

=>

(retract ?f12)

(retract ?2f13)

(printout t crilf)

(printout t "What is the value of surrounded by water
(yes/no)? " crlf "Is the value of band IR high (yes/no)? "
crlf)

(assert (surrounded by water =(read)))

(assert (band IR value high =(read))))

(defrule fishfarmwater

?2fl15 <- (surrounded by water yes)
?2fl16 <- (band IR value high yes)
>

(retract ?f15)

(retract ?2f16)

(printout t crlf)

(printout t "Probably the identification Water surface
constitutes Fish Farm Water " crlf))

(defrule water-bodies

?2f17 <- (surrounded by land yes)

(not (human influence water bodies ?hiwb))

=>

(retract ?2£f17)

(printout t crlf)

(printout t "Probably the identification Inland Water surface

constitutes Water Bodies " crlf)

(printout t "What is the value of human influence
(yes/no/unknown)? " crlf)

(assert (human influence water bodies =(read))))

(defrule identification-watercourse

?2fl17 <- (surrounded by land no)

(not (shape 2D linear ?s2Dl))

(not (pattern arrangement elongated ?pae))

=>

(retract ?2£f17)

(printout t crlf)

(printout t "Is the shape 2D linear (yes/no)? " crlf "Is the
pattern arrangement elongated (yes/no)? " crlf)
(assert (shape 2D linear =(read)))

(assert (pattern arrangement elongated =(read))))
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(defrule watercourse

?2f18 <- (shape 2D linear yes)

?2fl19 <- (pattern arrangement elongated yes)

(not (human influence watercourse ?hiw))

=>

(retract ?£18)

(retract ?£f19)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes Watercourse " crlf)

(printout t "What is the value of human influence
(yes/no/unknown)? " crlf)

(assert (human influence watercourse = (read))))

(defrule identification-watercourse-section

?2f17 <- (surrounded by land no)

(not (a part of watercourse 7?7apow))

(n (greater equal length meters 25 ?gelm25))

=>

(retract ?2£f17)

(printout t crlf)

(printout t "Is a part of watercourse (yes/no)? " crlf "Is the
length greater equal of 25 meters (yes/no)? " crlf)
(assert (a part of watercourse =(read)))

(assert (greater equal length meters 25 =(read))))

(defrule watercourse-section

?2f20 <- (a part of watercourse yes)

?2f21 <- (greater equal length meters 25 yes)

(not (is covered by shallow reaches of rivers ?icbsror))

=>

(retract ?2£20)

(retract ?£21)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes Watercourse Section " crlf)

(printout t "Is covered by shallow reaches of rivers (yes/no)?
" crlf)

(assert (is covered by shallow reaches of rivers =(read))))

(defrule man-made-watercourse-1

?2f22 <- (human influence watercourse yes)

(not (rate of change watercourse slope equal zero ?rocwsez))
=>

(retract ?£22)

(printout t crlf)

(printout t "Probably the identification Inland Water surface

constitutes a Man Made Watercourse " crlf)

(printout t "Is the rate of change watercourse slope equal
zero (yes/no)? " crlf)

(assert (rate of change watercourse slope equal zero
=(read))))
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(defrule natural-watercourse-1
?2f22 <- (human influence watercourse no)
(not (greater equal length meters 300 river ?gelm300r))
(not (greater equal width meters 25 river ?gelm25r))
=>
(retract ?£22)
(printout t crlf)
(printout t "Probably the identification Inland Water surface
constitutes a Natural Watercourse " crlf)
printout t "Is the length greater equal of 300 meters
yes/no)? " crlf "Is the width greater equal of 25 meters

(
(
(yes/no)? " crlf)
(
(

assert (greater equal length meters 300 river =(read)))
assert (greater equal width meters 25 river =(read))))

(defrule man—-made-or-natural-watercourse

?2f22 <- (human influence watercourse unknown)
(not (spatial arrangement watercourse ?saw))
>

(retract ?2£22)

(printout t crlf)

(printout t "Is the value of spatial arrangement regular
(yes/no)? " crlf)

(assert (spatial arrangement watercourse =(read))))

(defrule man-made-watercourse-2

?2f23 <- (spatial arrangement watercourse yes)

(not (rate of change watercourse slope equal zero ?rocwsez))
=>

(retract ?2£23)

(printout t crlf)

(printout t "Probably the identification Inland Water surface

constitutes a Man Made Watercourse " crlf)

(printout t "Is the rate of change watercourse slope equal
zero (yes/no)? " crlf)

(assert (rate of change watercourse slope equal zero
=(read))))

(defrule natural-watercourse-2

?7f23 <- (spatial arrangement watercourse no)

(not (greater equal length meters 300 river ?gelm300r))
(not (greater equal width meters 25 river ?gelm25r))

=>

(retract ?2£23)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes a Natural Watercourse " crlf)

printout t "Is the length greater equal of 300 meters
yes/no)? " crlf "Is the width greater equal of 25 meters
yes/no)? " crlf)

assert (greater equal length meters 300 river =(read)))

Py
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(assert (greater equal width meters 25 river =(read))))

(defrule river

?f24 <- (greater equal length meters 300 river yes)

?2f25 <- (greater equal width meters 25 river yes)

=>

(retract ?£24)

(retract ?£25)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes a Natural Watercourse and specific is a River "
crlf))

(defrule flume

?2f26 <- (rate of change watercourse slope equal zero yes)

=>

(retract ?£26)

(printout t crlf)

(printout t "Probably the identification Inland Water surface

constitutes a Man Made Watercourse and specific is a Flume
crlf))

(defrule identification-canal

?2f26 <- (rate of change watercourse slope equal zero no)

(not (greater equal length meters 300 canal ?gelm300c))

(not (greater equal width meters 25 canal ?gelm25c))

=>

(retract ?2£26)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes a Man Made Watercourse and specific is a Flume "
crlf)

(printout t "Is the length greater equal of 300 meters

(yes/no)? " crlf "Is the width greater equal of 25 meters
(yes/no)? " crlf)

(assert (greater equal length meters 300 canal =(read)))
(assert (greater equal width meters 25 canal =(read))))

(defrule canal

?2f27 <- (greater equal length meters 300 canal yes)

?2f28 <- (greater equal width meters 25 canal yes)

=>

(retract ?2£27)

(retract ?£28)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes a Man Made Watercourse and specific is a Canal "
crlf))

(defrule ford
?2f29 <- (is covered by shallow reaches of rivers yes)
=>
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(retract ?2£29)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes Watercourse Section and specific is a Ford "
crlf))

(defrule waterfall-or-rapids

?2f29 <- (is covered by shallow reaches of rivers no)

(not (rate of change watercourse slope equal zero ws
?2rOoCwsSezws) )

(not (photo tone white ws ?ptwws))

=>

(retract ?2£29)

(printout t crilf)

(printout t "Is the rate of change watercourse slope equal
zero (yes/no)? " crlf "Is the photo tone white (yes/no)? "
crlf)

(assert (rate of change watercourse slope equal zero ws
=(read)))

(assert (photo tone white ws =(read))))

(defrule identification-rapids

?2f30 <- (rate of change watercourse slope equal zero ws yes)
?f31 <- (photo tone white ws yes)

(not (greater equal width meters 25 rapids ?gewm25r))

=>

(retract ?2£30)

(retract ?£31)

(printout t crlf)

(printout t "Is the width greater equal of 25 meters (yes/no)?
' crlf)

(assert (greater equal width meters 25 rapids =(read))))

(defrule rapids

?7f32 <- (greater equal width meters 25 rapids yes)

=>

(retract ?£32)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes Watercourse Section and specific is a Rapids "
crlf))

(defrule identification-waterfall

?2f30 <- (rate of change watercourse slope equal zero ws no)
?f31 <- (photo tone white ws yes)

(not (rate of change watercourse slope less zero ws
?rocwslzws))

=>

(retract ?2£30)

(retract ?£31)

(printout t crlf)
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(printout t "Is the rate of change watercourse slope less zero
(yes/no)? " crlf)

(assert (rate of change watercourse slope less zero ws
=(read))))

(defrule waterfall

?2f33 <- (rate of change watercourse slope less zero ws yes)
=>

(retract ?£33)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes Watercourse Section and specific is a Waterfall "
crlf))

(defrule man-made-water-bodies-1

?2f34 <- (human influence water bodies yes)

(not (is located in built up area man made water bodies
?2ilimmwb) )

=>

(retract ?2£34)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
c

(

onstitutes Man Made Water Bodies " crlf)
printout t "Is the man made water bodies located in built up
area (yes/no)? " crlf)

(assert (is located in built up area man made water bodies
=(read))))

(defrule natural-water-bodies-1

?2f34 <- (human influence water bodies no)

(not (shape 2D undefined natural water bodies ?s2Dunwb))

(not (boundary tone type non discrete ?bttnd))

=>

(retract ?£34)

(printout t crlf)

(printout t "Probably the identification Inland Water surface

constitutes Natural Water Bodies " crlf)

(printout t "Is the shape 2D undefined (yes/no)? " crlf "Is
the boundary tone type non discrete (yes/no)? " crlf)
(assert (shape 2D undefined natural water bodies =(read)))
(assert (boundary tone type non discrete =(read))))

(defrule man-made-or—-natural-water-bodies

?2f34 <- (human influence water bodies unknown)

(not (spatial arrangement water bodies 7?sawb))

=>

(retract ?£34)

(printout t crlf)

(printout t "Is the value of spatial arrangement regular
(yes/no)? " crlf)

(assert (spatial arrangement water bodies =(read))))
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(defrule man-made-water-bodies-2

?2f35 <- (spatial arrangement water bodies yes)

(not (is located in built up area man made water bodies
?21ilimmwb) )

=>

(retract ?£35)

(printout t crlf)

(printout t "Probably the identification Inland Water surface

constitutes Man Made Water Bodies " crlf)
(printout t "Is the man made water bodies located in built up
area (yes/no)? " crlf)

(assert (is located in built up area man made water bodies
=(read))))

(defrule natural-water-bodies-2

?2f35 <- (spatial arrangement water bodies no)

(not (shape 2D undefined natural water bodies ?s2Dunwb))

(not (boundary tone type non discrete ?bttnd))

=>

(retract ?£35)

(printout t crlf)

(printout t "Probably the identification Inland Water surface

constitutes Natural Water Bodies " crlf)

(printout t "Is the shape 2D undefined (yes/no)? " crlf "Is
the boundary tone type non discrete (yes/no)? " crlf)
(assert (shape 2D undefined natural water bodies =(read)))
(assert (boundary tone type non discrete =(read))))

(defrule wetlands

?f36 <- (shape 2D undefined natural water bodies yes)

?2f37 <- (boundary tone type non discrete yes)

(not (occurs adjacent to sea, ocean, river, lake, estuaries,
muddy coast, salt marshes wetlands ?oatsorlemcamw))

(not (is located on inland regions wetlands ?iloirw))

=>

(retract ?2£36)

(retract ?2£37)

(printout t crlf)

(printout t "Probably the identification Natural Water Bodies
constitutes Wetlands " crlf)

(printout t "Is the identification wetlands occurs adjacent to
sea or ocean or river or lake or estuaries or muddy coast or
salt marshes (yes/no)? " crlf "Is the identification wetlands
located on inland regions (yes/no)? " crlf)

(assert (occurs adjacent to sea, ocean, river, lake,
estuaries, muddy coast, salt marshes wetlands =(read)))
(assert (is located on inland regions wetlands =(read))))

(defrule discrete—-natural-water-bodies

?2f36 <- (shape 2D undefined natural water bodies no)
?2f37 <- (boundary tone type non discrete no)
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(not (greater equal area square meters 15625 discrete natural
water bodies 7?geasml5625dnwb))

(not (is border to dam discrete natural water bodies
?ibtddnwb) )

=>

(retract ?£306)

(retract ?2£37)

(printout t crlf)

(printout t "Probably the identification Natural Water Bodies
constitutes Discrte Natural Water Bodies " crlf)

(printout t "Is the area square meters is greater equal of
15625 (yes/no)? " crlf "Is the natural water bodies border to
dam (yes/no)? " crlf)

(assert (greater equal area square meters 15625 discrete
natural water bodies =(read)))

(assert (is border to dam discrete natural water bodies
=(read))))

(defrule swimming-pool

?f38 <- (is located in built up area man made water bodies
yes)

=>

(retract ?2£38)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes Man Made Water Bodies and specific is a Swimming
Pool " crlf))

(defrule identification-cistern

?2f38 <- (is located in built up area man made water bodies no)
(not (is located in rural areas man made water bodies
?ilirammwb) )

>

(retract ?£38)

(printout t crlf)

(printout t "Is the man made water bodies located in rural
areas (yes/no)? " crlf)

(assert (is located in rural areas man made water bodies
=(read))))

(defrule cistern

?2f39 <- (is located in rural areas man made water bodies yes)
=>

(retract ?2£39)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes Man Made Water Bodies and specific is a Cistern "
crlf))

(defrule identification-man-made-reservoir
?2f39 <- (is located in rural areas man made water bodies no)
(not (is border to dam man made water bodies ?ibtdmmwb))
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(not (greater equal area square meters 15625 man made water
bodies 7?geasml5625mmwb) )

(retract ?2£39)
(printout t crlf)
(printout t "Is the man made water bodies border to dam

(yes/no)? " crlf "Is the area square meters is greater equal
of 15625 (yes/no)? " crlf)
(assert (is border to dam man made water bodies = (read)))

(assert (greater equal area square meters 15625 man made water
bodies =(read))))

(defrule man-made-reservoir

?2f40 <- (is border to dam man made water bodies yes)

?f41 <- (greater equal area square meters 15625 man made water
bodies yes)

=>

(retract ?2£40)

(retract ?2f41)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes Man Made Water Bodies and specific is a Man Made
Reservoir " crlf))

(defrule identification-fish-farm-land

?2f39 <- (is located in rural areas man made water bodies no)
(not (occurs adjacent to river or stream man made water bodies
?oatrosmmwb) )

(not (band IR value high man made water bodies ?bIRvhmmwb))

=>

(retract ?2£39)

(printout t crlf)

(printout t "Is the man made water bodies occurs adjacent to

river or stream (yes/no)? " crlf "Is the value of band IR high
(yes/no)? " crlf)

(assert (occurs adjacent to river or stream man made water
bodies =(read)))

(assert (band IR value high man made water bodies =(read))))

(defrule fish-farm-land

?f42 <- (occurs adjacent to river or stream man made water
bodies vyes)

?2f43 <- (band IR value high man made water bodies yes)

=>

(retract ?£42)

(retract ?2f43)

(printout t crlf)

(printout t "Probably the identification Inland Water surface
constitutes Man Made Water Bodies and specific is a Fish Farm
Land " crlf))

(defrule lake
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?f44 <- (greater equal area square meters 15625 discrete
natural water bodies yes)

?2f45 <- (is border to dam discrete natural water bodies no)
=>

(retract ?f44)

(retract ?£45)

(printout t crlf)

(printout t "Probably the identification Discrete Natural
Water Bodies 1s a Lake " crlf))

(defrule natural-pool

?f44 <- (greater equal area square meters 15625 discrete
natural water bodies no)

?2f45 <- (is border to dam discrete natural water bodies no)

=>

(retract ?2f44)

(retract ?£45)

(printout t crlf)

(printout t "Probably the identification Discrte Natural Water
Bodies is a Natural Pool " crlf))

(defrule natural-reservoir

?f44 <- (greater equal area square meters 15625 discrete
natural water bodies yes)

?2f45 <- (is border to dam discrete natural water bodies yes)
=>

(retract ?£f44)

(retract ?2£45)

(printout t crlf)

(printout t "Probably the identification Discrte Natural Water
Bodies is a Natural Reservoir " crlf))

(defrule coastal-wetlands

?2f46 <- (occurs adjacent to sea, ocean, river, lake,
estuaries, muddy coast, salt marshes wetlands yes)
?2f47 <- (is located on inland regions wetlands no)

(not (is existence of thicket coastal wetlands ?ieotcw))
(not (is existence of non woody plants, grasses, reeds,
herbaceous vegetation coastal wetlands ?ieonwpgrhvcw))
(not (is existence of tide and ebb coastal wetlands
?ieotaecw))

=>

(retract ?2f46)

(retract ?2£47)

(printout t crlf)

(printout t "Probably the identification Wetlands is a Coastal
Wetlands " crlf)

(printout t "Is the coastal wetlands existence of thicket

(yes/no)? " crlf "Is the coastal wetlands existence of non
woody plants or grasses or reeds or herbaceous vegetation
(yes/no)? " crlf "Is the coastal wetlands existence of tide

and ebb (yes/no)? " crlf)
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(assert (is existence of thicket coastal wetlands =(read)))
(assert (is existence of non woody plants, grasses, reeds,
herbaceous vegetation coastal wetlands =(read)))

(assert (is existence of tide and ebb coastal wetlands
=(read))))

(defrule identification-inland-wetlands

?fd6 <- (occurs adjacent to sea, ocean, river, lake,
estuaries, muddy coast, salt marshes wetlands no)
?2fd4d7 <- (is located on inland regions wetlands yes)

(not (is existence of vegetation, grassland wetlands ?ieovgw))
=>

(retract ?2f406)

(retract ?2£47)

(printout t crlf)

(printout t "Is the identification wetlands existence of
vegetation, grassland (yes/no)? " crlf)

(assert (is existence of vegetation, grassland wetlands
=(read))))

(defrule inland-wetlands

?2f48 <- (is existence of vegetation, grassland wetlands yes)
(not (covered with surface water all the period at the year
inland wetlands ?cwswatpatyiw))

=>

(retract ?2£48)

(printout t crlf)

(printout t "Probably the identification Wetlands is a Inland
Wetlands " crlf)

(printout t "Is the inland wetlands covered with surface water
all the period at the year (yes/no)? " crlf)

(assert (covered with surface water all the period at the year
inland wetlands = (read))))

(defrule bog

?2f49 <- (covered with surface water all the period at the year
inland wetlands yes)
=>

(retract ?2£49)

(printout t crlf)

(printout t "Probably the identification Inland Wetlands is a
Bog " crlf))

(defrule swamp

?2f49 <- (covered with surface water all the period at the year
inland wetlands no)
=>

(retract ?2£49)

(printout t crlf)

(printout t "Probably the identification Inland Wetlands is a
Swamp " crlf))
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(defrule mangrove-swamp

?2f50 <- (is existence of thicket coastal wetlands yes)
?2f51 <- (is existence of non woody plants, grasses, reeds,

herbaceous vegetation coastal wetlands no)

?f52 <- (is existence of tide and ebb coastal wetlands no)
>

(retract ?£50)

(retract ?£51)

(retract ?£52)

(printout t crlf)

(printout t "Probably the identification Coastal Wetlands is a
Mangrove Swamp " crlf))

(defrule marsh

?2f50 <- (is existence of thicket coastal wetlands no)

?2f51 <- (is existence of non woody plants, grasses, reeds,

herbaceous vegetation coastal wetlands yes)

?2f52 <- (is existence of tide and ebb coastal wetlands no)
>

(retract ?2£50)

(retract ?2£51)

(retract ?2£52)

(printout t crlf)

(printout t "Probably the identification Coastal Wetlands is a
Marsh " crlf))

(defrule identification-tidal-water

?2f50 <- (is existence of thicket coastal wetlands no)

?2f51 <- (is existence of non woody plants, grasses, reeds,
herbaceous vegetation coastal wetlands no)

?2f52 <- (is existence of tide and ebb coastal wetlands yes)

(not (contains muddy sandy or rocky without vegetation coastal
wetlands ?cmsorwv))

=>

(retract ?£50)

(retract ?£51)

(retract ?£52)

(printout t crlf)

(printout t "Is the coastal wetlands contains muddy sandy or
rocky without vegetation (yes/no)? " crlf)

(assert (contains muddy sandy or rocky without vegetation
coastal wetlands =(read))))

(defrule tidal-water

?2f53 <- (contains muddy sandy or rocky without vegetation
coastal wetlands yes)
=>

(retract ?2£53)

(printout t crlf)

(printout t "Probably the identification Coastal Wetlands is a
Tidal Water " crlf))

157



Mimdowuoctixn Epyecoio Avartvly Biong Tvwong - CLIPS

(defrule thicket

?f54 <- (existence of woody plants thickly tangled natural
vegetation yes)

?f55 <- (covered by trees natural vegetation no)

=>

(retract ?£54)

(retract ?£55)

(printout t crlf)

(printout t "Probably the identification Natural Vegetation is
a Thicket"))

(defrule identification-wood
?2f54 <- (existence of woody plants thickly tangled natural
vegetation no)

?2f55 <- (covered by trees natural vegetation yes)
(not (is similar to forest ?istf))
>

(retract 72£54)

(retract ?£55)

(printout t crlf)

(printout t "Is the identification natural vegetation is
similar to forest (yes/no)? " crlf)

(assert (is similar to forest =(read))))

(defrule wood

?2f56 <- (is similar to forest yes)

(not (existence of trees that lose their leaves during the
year wood ?eottltldtyw))

(not (existence of trees that retain their leaves during the
year wood ?eottrtldtyw))

=>

(retract ?2£56)

(printout t crlf)

(printout t "Probably the identification Natural Vegetation is
a Wood " crlf)

(printout t "Is the wood existence of trees that lose their
leaves during the year (yes/no)? " crlf "Is the wood existence
of trees that retain their leaves during the year (yes/no)? "
crlf)

(assert (existence of trees that lose their leaves during the
year wood =(read)))

(assert (existence of trees that retain their leaves during
the year wood =(read))))

(defrule identification-oasis

?f54 <- (existence of woody plants thickly tangled natural
vegetation no)

?2f55 <- (covered by trees natural vegetation no)

(not (surrounded by desert, arid region natural vegetation
?sbdarnv))

(not (existence of source of water natural vegetation ?eosow))
=>
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retract ?f£54)

retract ?7£55)

printout t crlf)

printout t "Is the identification natural vegetation

P

surrounded by desert or arid region (yes/no)? " crlf "Is the
identification natural vegetation existence of source of water
(yes/no)? " crlf)

(assert (surrounded by desert, arid region natural vegetation
=(read)))

(assert (existence of source of water natural vegetation
=(read))))

(defrule oasis

?2f57 <- (surrounded by desert, arid region natural vegetation

yes)

?2f58 <- (existence of source of water natural vegetation yes)
>

(retract ?2£57)

(retract ?2£58)

(printout t crlf)

(printout t "Probably the identification Natural Vegetation is
a Oasis"))

(defrule deciduous

?2f59 <- (existence of trees that lose their leaves during the
year wood yes)

?2f60 <- (existence of trees that retain their leaves during
the year wood no)

=>

(retract ?2£59)

(printout t crlf)

(printout t "Probably the identification Wood is a Deciduous
Wood " crlf))

(defrule evergreen

?2f59 <- (existence of trees that lose their leaves during the
year wood no)

?7f60 <- (existence of trees that retain their leaves during
the year wood yes)

=>

(retract ?2£59)

(printout t crlf)

(printout t "Probably the identification Wood is a Evergreen
Wood " crlf))

(defrule mixed

?7f59 <- (existence of trees that lose their leaves during the
year wood yes)

?7f60 <- (existence of trees that retain their leaves during
the year wood yes)

=>

(retract ?2£59)
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(printout t crlf)
(printout t "Probably the identification Wood is a Mixed Wood
" crlf))

(defrule identification-urban-green

?2f6l <- (pattern arrangement linear man made vegetation yes)
?2f62 <- (pattern arrangement agricultural, grid man made
vegetation no)

(not (is located on built up area man made vegetation
?ilobuammv) )

=>

(retract ?fo6l)

(retract ?2£62)

(printout t crilf)

(printout t "Is the identification man made vegetation located
on built up area (yes/no)? " crlf)

(assert (is located on built up area man made vegetation
=(read))))

(defrule urban-green

?2f63 <- (is located on built up area man made vegetation yes)
=>

(retract ?2£63)

(printout t crlf)

(printout t "Probably the identification Man Made Vegetation
is Urban Green " crlf))

(defrule identification-crop-land

?f6l <- (pattern arrangement linear man made vegetation no)
?f62 <- (pattern arrangement agricultural, grid man made
vegetation yes)

(not (existence of crops man made vegetation ?eocmmv))

=>

(retract ?fo6l)

(retract ?£62)

(printout t crlf)

(printout t "Is the identification man made vegetation
existence of crops (yes/no)? " crlf)

(assert (existence of crops man made vegetation =(read))))

(defrule crop-land

?2f64 <- (existence of crops man made vegetation yes)

=>

(retract ?f64)

(printout t crlf)

(printout t "Probably the identification Man Made Vegetation
is Crop Land " crlf))

(defrule identification-hedgerow

?7f6l1 <- (pattern arrangement linear man made vegetation yes)
?7f62 <- (pattern arrangement agricultural, grid man made
vegetation no)
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(not (existence of shurbs man made vegetation ?eosmmv))
(not (greater equal length meters 300 man made vegetation
?2gelm300mmv) )

=>

(retract ?fo6l)

(retract ?2£62)

(printout t crlf)

(printout t "Is the identification man made vegetation

existence of shurbs (yes/no)? " crlf "Is the length meters is
greater equal of 300 (yes/no)? " crlf)
(assert (existence of shurbs man made vegetation =(read)))

(assert (greater equal length meters 300 man made vegetation
=(read))))

(defrule hedgerow

?2f65 <- (existence of shurbs man made vegetation yes)

?2f66 <- (greater equal length meters 300 man made vegetation
yes)

=>

(retract ?2f£65)

(retract 72f66)

(printout t crlf)

(printout t "Probably the identification Man Made Vegetation
is Hedgerow " crlf))

(defrule identification-vineyard

?2f61 <- (pattern arrangement linear man made vegetation yes)
?7f62 <- (pattern arrangement agricultural, grid man made
vegetation no)

(not (existence of vines man made vegetation ?eovmmv) )

(not (is located on rolling lands, hillsides, sloping shores
of river and lakes man made vegetation ?ilorlhssoralmmv))

=>

(retract ?fo6l)

(retract ?£62)

(printout t crlf)

(printout t "Is the identification man made vegetation
existence of vines (yes/no)? " crlf "Is the identification man
made vegetation located on rolling lands or hillsides or
sloping shores of river and lakes (yes/no)? "™ crlf)

(assert (existence of vines man made vegetation =(read)))
(assert (is located on rolling lands, hillsides, sloping
shores of river and lakes man made vegetation =(read))))

(defrule vineyard

?2f67 <- (existence of vines man made vegetation yes)
?7f68 <- (is located on rolling lands, hillsides, sloping
shores of river and lakes man made vegetation yes)

=>

(retract ?2£f67)

(retract ?2£68)

(printout t crlf)
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(printout t "Probably the identification Man Made Vegetation
is Vineyard " crlf))

(defrule identification-orchard

?2f6l <- (pattern arrangement linear man made vegetation yes)
?2f62 <- (pattern arrangement agricultural, grid man made
vegetation no)

(not (existence of trees man made vegetation ?eotmmv))

=>

(retract ?fo6l)

(retract ?2£62)

(printout t crilf)

(printout t "Is the identification man made vegetation
existence of trees (yes/no)? " crlf)

(assert (existence of trees man made vegetation =(read))))

(defrule orchard

?2f69 <- (existence of trees man made vegetation yes)

=>

(retract ?2£69)

(printout t crlf)

(printout t "Probably the identification Man Made Vegetation
is Orchard " crlf))

(defrule identification-rice-fields

?f6l <- (pattern arrangement linear man made vegetation no)
?7f62 <- (pattern arrangement agricultural, grid man made
vegetation no)

(not (occurs adjacent to source of water man made vegetation
?oatsowmmv) )

(not (located on flat regions, steps man made vegetation
?2lofrsmmv) )

(not (existence of growing rice man made vegetation ?eogrmmv))
=>

(retract ?fo6l)

(retract ?£62)

(printout t crlf)

(printout t "Is the identification man made vegetation occurs
adjacent to source of water (yes/no)? " crlf "Is the
identification man made vegetation located on flat regions or
steps (yes/no)? " crlf "Is the identification man made
vegetation existence of growing rice (yes/no)? " crlf)
(assert (occurs adjacent to source of water man made
vegetation =(read)))

(assert (located on flat regions, steps man made vegetation
=(read)))

(assert (existence of growing rice man made vegetation
=(read))))

(defrule rice-fields
?2f70 <- (occurs adjacent to source of water man made
vegetation yes)
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?2f71 <- (located on flat regions, steps man made vegetation
yes)

?f72 <- (existence of growing rice man made vegetation yes)
=>

(retract ?2£70)

(retract ?2£f71)

(retract ?2£f72)

(printout t crlf)

(printout t "Probably the identification Man Made Vegetation
is Rice Field " crlf))

(defrule identification-grassland

?7f61 <- (pattern arrangement linear man made vegetation no)
?7f62 <- (pattern arrangement agricultural, grid man made
vegetation no)

(not (occurs adjacent to cropland, tops of mountains man made
vegetation ?ocatctommmv))

(not (photo tone uniform man made vegetation ?ptummv))

(not (existence of grasses, woody tissue man made vegetation
?eogwtmmv) )

=>

(retract 7f6l)

(retract ?2f62)

(printout t crlf)

(printout t "Is the identification man made vegetation occurs

adjacent to cropland or tops of mountains (yes/no)? " crlf "Is
the photo tone of identification man made vegetation is
uniform (yes/no)? " crlf "Is the identification man made

vegetation existence of grasses, woody tissue (yes/no)? "
crlf)

(assert (occurs adjacent to cropland, tops of mountains man
made vegetation =(read)))

(assert (photo tone uniform man made vegetation =(read)))
(assert (existence of grasses, woody tissue man made
vegetation =(read))))

(defrule grassland

?2f73 <- (occurs adjacent to cropland, tops of mountains man
made vegetation yes)

?2f74 <- (photo tone uniform man made vegetation yes)

?2f75 <- (existence of grasses, woody tissue man made
vegetation yes)

=>

(retract ?2£73)

(retract ?2f74)

(retract ?2f£75)

(printout t crlf)

(printout t "Probably the identification Man Made Vegetation
is Grassland " crlf))

(defrule identification-park
?f6l <- (pattern arrangement linear man made vegetation no)
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?2f62 <- (pattern arrangement agricultural, grid man made
vegetation no)

(not (located on built up area man made vegetation ?lobuammv))
(not (contains parking, lake, sports fields, playground man
made vegetation ?cplsfpmmv))

(not (existence of grasses, trees man made vegetation
?eogtmmv) )

=>

(retract ?fo6l)

(retract ?2£62)

(printout t crilf)

(printout t "Is the identification man made vegetation located
on built up area (yes/no)? " crlf "Is the identification man
made vegetation contains parking, lake, sports fields,
playground (yes/no)? " crlf "Is the identification man made
vegetation existence of grasses, trees (yes/no)? " crlf)
(assert (located on built up area man made vegetation
=(read)))

(assert (contains parking, lake, sports fields, playground man
made vegetation =(read)))

(assert (existence of grasses, trees man made vegetation
=(read))))

(defrule park

?2f76 <- (located on built up area man made vegetation yes)
?f77 <- (contains parking, lake, sports fields, playground man
made vegetation yes)

?2f78 <- (existence of grasses, trees man made vegetation yes)
=>

(retract ?2£76)

(retract 2£77)

(retract ?2£78)

(printout t crlf)

(printout t "Probably the identification Man Made Vegetation
is Park " crlf))

(defrule identification-zoo

?2f6l <- (pattern arrangement linear man made vegetation no)
?2f62 <- (pattern arrangement agricultural, grid man made
vegetation no)

(not (is surrounded by fence man made vegetation ?isbfmmv))
(not (existence of buildings of animal enclosure man made
vegetation ?eoboaemmv))

=>

(retract ?fo6l)

(retract ?£62)

(printout t crlf)

(printout t "Is the identification man made vegetation
surrounded by fence (yes/no)? " crlf "Is the identification
man made vegetation existence of buildings of animal enclosure
(yes/no)? " crlf)
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(assert (located on built up area man made vegetation
=(read)))

(assert (existence of grasses, trees man made vegetation
=(read))))

(defrule zoo

?2f79 <- (is surrounded by fence man made vegetation yes)
?2f80 <- (existence of buildings of animal enclosure man made
vegetation yes)

=>

(retract 2£79)

(retract ?2£80)

(printout t crilf)

(printout t "Probably the identification Man Made Vegetation
is Zoo " crlf))

(defrule soil-surface-region

?2f81 <- (photo tone uniform natural regions yes)

(not (is covered by boulders natural regions ?icbbnr))
(not (is covered by gravel natural regions ?icbgnr))
(not (is covered by lava natural regions ?icblnr))

(not (is covered by sedimentary deposit natural regions
?icbsdnr))

(not (is covered by mud natural regions ?icbmnr)

retract ?£81)
printout t crlf)
(printout t "Is the identification natural region covered by

)

(not (is covered by rock natural regions ?icbrnr))

(not (is covered by salt natural regions ?icbsnr))

(not (is covered by sand natural regions ?icbsnr))

(n (is covered by limestone natural regions ?icblnr))
=>

(

(

boulders (yes/no)? " crlf "Is the identification natural
region covered by gravel (yes/no)? " crlf "Is the
identification natural region covered by lava (yes/no)? " crlf
"Is the identification natural region covered by sedimentary
deposit (yes/no)? " crlf "Is the identification natural region
covered by mud (yes/no)? " crlf "Is the identification natural
region covered by rock (yes/no)? " crlf "Is the identification
natural region covered by salt (yes/no)? " crlf "Is the
identification natural region covered by sand (yes/no)? " crlf

"Is the identification natural region covered by limestone
yes/no)? " crlf)

(

(assert (is covered by boulders natural regions =(read)))
(assert (is covered by gravel natural regions =(read)))
(assert (is covered by lava natural regions =(read)))
(assert (is covered by sedimentary deposit natural regions
=(read)))

(assert (is covered by mud natural regions =(read)))
(assert (is covered by rock natural regions =(read)))
(assert (is covered by salt natural regions =(read)))
(assert (is covered by sand natural regions =(read)))
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(assert (is covered by limestone natural regions =(read))))

(defrule boulders

?2f81 <- (is covered by boulders natural regions yes)

?2f82 <- (is covered by gravel natural regions no)

?2f83 <- (is covered by lava natural regions no)

?2f84 <- (is covered by sedimentary deposit natural regions no)

(
(
(
(
?2f85 <- (is covered by mud natural regions no)
(
(
(
(

?2f86 <- (is covered by rock natural regions no)

?2f87 <- (is covered by salt natural regions no)

?2f88 <- (is covered by sand natural regions no)

?2f89 <- (is covered by limestone natural regions no)
>

(retract ?£f81
(retract ?£82
(retract ?2£83
(retract ?2£84
(retract ?2£85
(retract ?2£f86
(retract ?2£87
(retract ?7£88
(retract ?2£89)

(printout t crlf)

(printout t "Probably the identification Natural Region is
soil surface region with Boulders " crlf))

(defrule gravel

?2f81 <- (is covered by boulders natural regions no)

?2f82 <- (is covered by gravel natural regions yes)

?f83 <- (is covered by lava natural regions no)

?2f84 <- (is covered by sedimentary deposit natural regions no)

(
(
(
(
?2f85 <- (is covered by mud natural regions no)
(
(
(
(

?2f86 <- (is covered by rock natural regions no)

?2f87 <- (is covered by salt natural regions no)

?2f88 <- (is covered by sand natural regions no)

?2f89 <- (is covered by limestone natural regions no)
>

(retract ?£f81
(retract ?£82
(retract ?2£83
(retract ?f84
(retract ?2£85
(retract ?2£f86
(retract ?2£87
(retract 2f88
(retract ?2£89)

(printout t crlf)

(printout t "Probably the identification Natural Region is
soil surface region with Gravel " crlf))

(defrule lava
?2f81 <- (is covered by boulders natural regions no)
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?2f82 <- (is covered by gravel natural regions no)

?2f83 <- (is covered by lava natural regions yes)

?2f84 <- (is covered by sedimentary deposit natural regions no)
?2f85 <- (is covered by mud natural regions no)

?2f86 <- (is covered by rock natural regions no)

?2f87 <- (is covered by salt natural regions no)

?2f88 <- (is covered by sand natural regions no)

?2f89 <- (is covered by limestone natural regions no)

>

(retract ?2£81)
(retract ?£82)
(retract ?2£83)
(retract ?£84)
(retract ?2£85)
(retract ?2£86)
(retract ?2£87)
(retract ?2£88)
(retract ?2£89)

(printout t crlf)

(printout t "Probably the identification Natural Region is
soil surface region with Lava " crlf))

(defrule loess

?f81 <- (is covered by boulders natural regions no)

?2f82 <- (is covered by gravel natural regions no)
(
(

?f83 <- (is covered by lava natural regions no)

?2f84 <- (is covered by sedimentary deposit natural regions
yes)

?2f85 <- (is covered by mud natural regions no)

?2f86 <- (is covered by rock natural regions no)

(
(
?2f87 <- (is covered by salt natural regions no)
(
(

?2f88 <- (is covered by sand natural regions no)
?2f89 <- (is covered by limestone natural regions no)
>

(retract ?£81)
(retract ?£82)
(retract ?2£83)
(retract ?£84)
(retract ?2£85)
(retract ?2£86)
(retract ?£87)
(retract ?£88)
(retract ?2£89)

(printout t crlf)

(printout t "Probably the identification Natural Region is
soill surface region with Loess " crlf))

(defrule mud

?2f81 <- (is covered by boulders natural regions no)

?2f82 <- (is covered by gravel natural regions no)

?2f83 <- (is covered by lava natural regions no)

?2f84 <- (is covered by sedimentary deposit natural regions no)
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?f85 <- (is covered by mud natural regions yes)
?2f86 <- (is covered by rock natural regions no)
?f87 <- (is covered by salt natural regions no)
(
(

?7f88 <- (is covered by sand natural regions no)
?2f89 <- (is covered by limestone natural regions no)
>

(retract ?2£81)
(retract ?£82)
(retract ?2£83)
(retract ?£84)
(retract ?2£85)
(retract ?2£86)
(retract ?2£87)
(retract ?2£88)
(retract ?2£89)

(printout t crilf)

(printout t "Probably the identification Natural Region is
soil surface region with Mud " crlf))

(defrule rock

?2f81 <- (is covered by boulders natural regions no)

?2f82 <- (is covered by gravel natural regions no)

?2f83 <- (is covered by lava natural regions no)

?2f84 <- (is covered by sedimentary deposit natural regions no)

(
(
(
(
?2f85 <- (is covered by mud natural regions no)
(
(
(
(

?7f86 <- (is covered by rock natural regions yes)
?f87 <- (is covered by salt natural regions no)

?7f88 <- (is covered by sand natural regions no)

?2f89 <- (is covered by limestone natural regions no)
>

(retract 72£81)
(retract ?2£82)
(retract ?2£83)
(retract ?£84)
(retract ?£85)
(retract ?2£86)
(retract ?£87)
(retract ?2£88)
(retract ?2£89)

(printout t crlf)

(printout t "Probably the identification Natural Region is
soil surface region with Rock " crlf))

(defrule salt

?2f81 <- (is covered by boulders natural regions no)

?2f82 <- (is covered by gravel natural regions no)

?2f83 <- (is covered by lava natural regions no)

?2f84 <- (is covered by sedimentary deposit natural regions no)
?2f85 <- (is covered by mud natural regions no)

?2f86 <- (is covered by rock natural regions no)

?2f87 <- (is covered by salt natural regions yes)

?7f88 <- (is covered by sand natural regions no)
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?2f89 <-
>
retract
retract
retract
retract
retract

retract
retract
retract

(is covered by limestone natural regions no)

printout t crlf)

(
(
(
(
(
(retract
(
(
(
(
(

printout t "Probably the identification Natural Region is

printout t crlf)

soil surface region with Salt " crlf))

(defrule sand

?2f81 <- (is covered by boulders natural regions no)
?2f82 <- (is covered by gravel natural regions no)
?2f83 <- (is covered by lava natural regions no)
?2f84 <- (is covered by sedimentary deposit natural regions no)
?2f85 <- (is covered by mud natural regions no)

?2f86 <- (is covered by rock natural regions no)
?2f87 <- (is covered by salt natural regions no)
?2f88 <- (is covered by sand natural regions yes)
?2f89 <- (is covered by limestone natural regions no)
=>

(retract ?£81)

(retract ?£82)

(retract ?2£83)

(retract 7£84)

(retract ?£85)

(retract 72£86)

(retract ?£87)

(retract ?£88)

(retract ?2£89)

(

(

printout t "Probably the identification Natural Region is

soil surface region with Sand " crlf))

(defrule limestone

?2f81 <-
?2f82 <-
?2f83 <-
?2f84 <-
?2f85 <-
?2f86 <-
?2f£87 <-
?2£88 <-
?2f89 <-
>

(is covered
(is covered
(is covered
(is covered
(is covered
(is covered
(is covered
(is covered
(is covered

(retract ?2£81)
(

retract ?2£82)

by
by
by
by
by
by
by
by
by

boulders natural regions no)
gravel natural regions no)
lava natural regions no)

sedimentary deposit natural regions no)

mud natural regions no)

rock natural regions no)

salt natural regions no)

sand natural regions no)
limestone natural regions yes)
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(retract ?2£83)

(retract ?£84)

(retract ?2£85)

(retract ?2£86)

(retract ?2£87)

(retract ?2£88)

(retract ?£89)

(printout t crlf)

(printout t "Probably the identification Natural Region is
soil surface region with Limestone " crlf))

(defrule identification-steep-terrain-face-or-sbkha

?2f81 <- (photo tone uniform natural regions no)

(not (pattern arrangement linear natural regions ?palnr))

(not (pattern arrangement ringed natural regions ?parnr))

=>

(retract ?2£81)

(printout t crlf)

(printout t "Is the pattern arrangement of identification
natural region linear (yes/no)? " crlf "Is the pattern
arrangement of identification natural region ringed (yes/no)?
" crlf)

(assert (pattern arrangement linear natural regions =(read)))
(assert (pattern arrangement ringed natural regions =(read))))

(defrule identification-steep-terrain-face

?2f90 <- (pattern arrangement linear natural regions yes)
?2f91 <- (pattern arrangement ringed natural regions no)
(not (is covered by soil, rock natural regions ?icbsrnr))
(not (greater equal length meters 125 natural regions
?2gelml25nr))

=>

(retract ?2£90)

(retract ?£91)

(printout t crlf)

(printout t "Is the identification natural region covered by

soil or rock (yes/no)? " crlf "Is the length meters is greater
equal of 125 (yes/no)? "™ crlf)

(assert (is covered by soil, rock natural regions =(read)))
(assert (greater equal length meters 125 natural regions
=(read))))

(defrule steep-terrain-face

?2f92 <- (is covered by soil, rock natural regions yes)
?2f93 <- (greater equal length meters 125 natural regions yes)
>

(retract ?£92)

(retract ?2£93)

(printout t crlf)

(printout t "Probably the identification Natural Region is

Steep Terrain Face " crlf))
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(defrule identification-sbkha

?2f90 <- (pattern arrangement linear natural regions no)

?2f91 <- (pattern arrangement ringed natural regions yes)

(not (is covered by salt encrusted clayey soil natural regions
?icbecsnr))

(not (located on arid or semi-arid region natural region
?loaosarnr))

=>

(retract ?£90)

(retract ?f£91)

(printout t crilf)

(printout t "Is the identification natural region covered by
salt encrusted clayey soil (yes/no)? " crlf "Is the
identification natural region located on arid or semi-arid
region (yes/no)? " crlf)

(assert (is covered by salt encrusted clayey soil natural
regions =(read)))

(assert (located on arid or semi-arid region natural region
=(read))))

(defrule sbkha

?2f94 <- (is covered by salt encrusted clayey soil natural
regions yes)

?2f95 <- (located on arid or semi-arid region natural region
yes)

>

(retract ?£94)

(retract ?£95)

(printout t crlf)

(printout t "Probably the identification Natural Region is
Sbkha " crlf))

(defrule identification-volcano

?2f90 <- (pattern arrangement linear natural regions no)

?7f91 <- (pattern arrangement ringed natural regions no)

(not (is covered by lava, cinders natural regions ?icblcnr))
(not (shape 3D truncated cone natural regions ?s3Dtc))

(not (greater equal square meters 90000 natural regions
?2gesm90000) )

(not (similar to hill, mountain natural regions ?sthmnr))

=>

(retract ?2£90)

(retract ?£91)

(printout t crlf)

(printout t "Is the identification natural region covered by

lava or cinders (yes/no)? " crlf "Is the identification
natural region shape 3D truncated cone (yes/no)? " crlf "Is
the square meters greater equal 90000 (yes/no)? " crlf "Is the
identification natural region similar to hill or mountain
(yes/no)? " crlf)

(assert (is covered by lava, cinders natural regions =(read)))
(assert (shape 3D truncated cone natural regions =(read)))
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(assert (greater equal square meters 90000 natural regions
=(read)))
(assert (similar to hill, mountain natural regions =(read))))

(defrule volcano

?2f96 <- (is covered by lava, cinders natural regions yes)
?2f97 <- (shape 3D truncated cone natural regions yes)

?2f98 <- (greater equal square meters 90000 natural regions
yes)

?2f99 <- (similar to hill, mountain natural regions yes)

>

(retract ?2£96)

(retract ?2£97)

(retract ?2£98)

(retract ?2£99)

(printout t crilf)

(printout t "Probably the identification Natural Region is
Volcano " crlf))

(defrule identification-ice-snowy-regions

?f81 <- (photo tone uniform natural regions yes)

(not (photo tone white natural regions ?ptwnr))

(not (is covered by ice, snowy natural regions ?icbisnr))
=>

(retract ?£81)

(printout t crlf)

(printout t "Is the photo tone of identification natural

region is uniform (yes/no)? " crlf "Is the identification
natural region covered by ice or snowy (yes/no)? " crlf)
(assert (photo tone white natural regions =(read)))

(assert (is covered by ice, snowy natural regions =(read))))

(defrule ice-snowy-regions

?2f100 <- (photo tone white natural regions yes)

?2f101 <- (is covered by ice, snowy natural regions yes)

=>

(retract ?2£100)

(retract ?2£101)

(printout t crlf)

(printout t "Probably the identification Natural Region is Ice
or Snowy Region " crlf))

(defrule identification-island

?7f81 <- (photo tone uniform natural regions no)

(not (surrounded by water natural regions ?sbwnr))

(not (greater equal square meters 15625 natural regions
?gesml5625nr))

=>

(retract ?2£81)

(printout t crlf)
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(printout t "Is the identification natural region surrounded

by water (yes/no)? " crlf "Is the square meters greater equal
15625 (yes/no)? " crlf)
(assert (surrounded by water natural regions =(read)))

(assert (greater equal square meters 15625 natural regions
=(read))))

(defrule island

?2f102 <- (surrounded by water natural regions yes)

?2f103 <- (greater equal square meters 15625 natural regions
yes)

>

(retract ?2£f102)

(retract 2£f103)

(printout t crilf)

(printout t "Probably the identification Natural Region is
Island " crlf))

(defrule built-up-area

?2f104 <- (existence of buildings or generals buildings ar yes)
?2f105 <- (surrounded by fence ar no)

?2f106 <- (pattern arrangement linear ar no)

?2f107 <- (located on away from built up area ar no)

(not (greater equal distance between buildings in meters 25
bua ?gedbbim25bua))

(not (contains densely packed shacks, tents, lightweight fixed
structures bua ?cdpstlfsbua))

(not (contains industrial units bua ?ciubua))

=>

(retract ?2£104)

(retract ?2£105)

(retract ?2£106)

(retract 2£107)

(printout t crlf)

(printout t "Probably the identification Artificial Region 1is
Built Up Area " crlf)

(printout t "Is greater equal to 25 meters the distance

between buildings (yes/no)? " crlf "Is th built up area
contains densely packed shacks, tents, lightweight fixed
structures (yes/no)? " crlf "Is th built up area contains
industrial units (yes/no)? " crlf)

(assert (greater equal distance between buildings in meters 25
bua =(read)))

(assert (contains densely packed shacks, tents, lightweight
fixed structures bua =(read)))

(assert (contains industrial units bua =(read))))

(defrule controlled-areas

?2f104 <- (existence of buildings or generals buildings ar no)
?2f105 <- (surrounded by fence ar yes)

?2f106 <- (pattern arrangement linear ar no)

?2f107 <- (located on away from built up area ar no)
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(not (contains military buildings ca ?cmbca))

(not (contains planes ca ?cpca))

(not (contains graves headstones and vegetation ca ?cghavca))
(not (contains industrial units ca ?ciuca))

(not (contains remains of past civilizations or human activity
ca ?cropcohaca))

=>

(retract ?£104)

(retract ?£105)

(retract ?2£100)

(retract ?2£107)

(printout t crilf)

(printout t "Probably the identification Artificial Region is
Controlled Areas " crlf)

(printout t "Is the controlled area contains military
buildings (yes/no)? " crlf "Is the controlled area contains
planes (yes/no)? " crlf "Is the controlled area contains
graves headstones and vegetation (yes/no)? " crlf "Is the
controlled area contains industrial units (yes/no)? " crlf "Is
the controlled area contains remains of past civilizations or
human activity (yes/no)? " crlf)

(assert (contains military buildings ca =(read)))

(assert (contains planes ca =(read)))

(assert (contains graves headstones and vegetation ca
=(read)))

(assert (contains industrial units ca =(read)))

(assert (contains remains of past civilizations or human
activity ca =(read))))

(defrule identification-transport-network

?2f104 <- (existence of buildings or generals buildings ar no)
?2f105 <- (surrounded by fence ar no)

?2f106 <- (pattern arrangement linear ar yes)

?2f107 <- (located on away from built up area ar no)

(not (possible indicator of communications and transport
network ar ?piocatnar))

=>

(retract ?2£104)

(retract ?2f£105)

(retract ?2£1006)

(retract 2£107)

(printout t crlf)

(printout t "Is the identification artificial region possible
indicator of communications and transport network (yes/no)? "
crlf)

(assert (possible indicator of communications and transport
network ar =(read))))

(defrule transport-network

?7f108 <- (possible indicator of communications and transport
network ar yes)

(not (greater equal length meters 300 tn ?gelm300tn))

174



Mimdowuoctixn Epyecoio Avartvly Biong Tvwong - CLIPS

(not (used for connecting's two locations tn ?ufctltn))

=>

(retract 2£108)

(printout t crilf)

(printout t "Probably the identification Artificial Region is
Transport Network " crlf)

(printout t "Is greater equal to 300 length meters the
identification transport network (yes/no)? " crlf "Is the
identification transport network used for connecting's two
locations (yes/no)? "™ crlf)

(assert (greater equal length meters 300 tn =(read)))
(assert (used for connecting's two locations tn =(read))))

(defrule area-away-from-urban-areas

?2f104 <- (existence of buildings or generals buildings ar no)
?2f105 <- (surrounded by fence ar no)

?2f106 <- (pattern arrangement linear ar no)

?2f107 <- (located on away from built up area ar yes)

(not (possible indicator of excavation made in the terrain ar
?piocemittar))

(not (possible indicator of deposition of refuse ar
?piodorar))

=>

(retract ?2£104)

(retract ?2£f105)

(retract 2£f106)

(retract ?2£107)

(printout t crlf)

(printout t "Probably the identification Artificial Region is
Area Away From Urban Areas " crlf)

(printout t "Is the area away from urban areas possible
indicator of excavation made in the terrain (yes/no)? " crlf
"Is the area away from urban areas possible indicator of
deposition of refuse (yes/no)? " crlf)

(assert (possible indicator of excavation made in the terrain
ar =(read)))

(assert (possible indicator of deposition of refuse ar
=(read))))

(defrule sparse-built-up-area

?2f109 <- (greater equal distance between buildings in meters
25 bua yes)

?2f110 <- (contains densely packed shacks, tents, lightweight
fixed structures bua no)

?2fl111 <- (contains industrial units bua no)

=>

(retract ?2£109)

(retract ?2£110)

(retract ?2£111)

(printout t crlf)

(printout t "Probably the Built Up Area is a Sparse Built Up
Area "))
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(defrule dense-built-up-area

?2f109 <- (greater equal distance between buildings in meters
25 bua no)

?2f110 <- (contains densely packed shacks, tents, lightweight
fixed structures bua no)

?2f111 <- (contains industrial units bua no)

=>

(retract ?£1009)

(retract ?£110)

(retract 2f£111)

(printout t crlf)

(printout t "Probably the Built Up Area is a Dense Built Up
Area "))

(defrule deprived-urban-areas

?2f109 <- (greater equal distance between buildings in meters
25 bua no|yes)

?2f110 <- (contains densely packed shacks, tents, lightweight
fixed structures bua yes)

?2fl111 <- (contains industrial units bua no)

=>

(retract ?2£109)

(retract 2£110)

(retract 2f£111)

(printout t crlf)

(printout t "Probably the Built Up Area is a Deprived Urban
Areas "))

(defrule industrial-built-up-area
?2f109 <- (greater equal distance between buildings in meters
25 bua no|yes)
?2f110 <- (contains densely packed shacks, tents, lightweight
fixed structures bua no)
?2f111 <- (contains industrial units bua yes)
>
retract ?2f109
retract ?f110
retract ?2f111)

)
)

printout t "Probably the Built Up Area is a Industrial Built

(

(

(

(printout t crlf)
(

Up Area "))

(defrule millitary-installation

?2f112 <- (contains military buildings ca yes)

?2f113 <- (contains planes ca no)

?fl114 <- (contains graves headstones and vegetation ca no)
(
(

?f115 <- (contains industrial units ca no)

?2f116 <- (contains remains of past civilizations or human
activity ca no)

=>

(retract ?£f112)
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retract ?2f113)

retract ?2f£114)

retract ?f115)

retract ?2f116)

printout t crilf)

printout t "Probably the Controlled Area is a Millitary
Installation "))

(
(
(
(
(
(

(defrule identification-land-aerodrome

?2fl112 <- (contains military buildings ca no)

?2f113 <- (contains planes ca yes)

?2fl114 <- (contains graves headstones and vegetation ca no)
?2f115 <- (contains industrial units ca no)

?2f116 <- (contains remains of past civilizations or human
activity ca no)

(not (pattern arrangement elongated ca ?paeca))

(n (occurs next to transport network ca ?onttnca))

=>

(retract ?2f112)

(retract ?2£f113)

(retract ?2f114)

(retract ?2f115)

(retract ?2f116)

(printout t crlf)

(printout t "Is the identification controlled area pattern
arrangement elongated (yes/no)? " crlf "Is the identification
controlled area occurs next to transport network (yes/no)? "
crlf)

(assert (pattern arrangement elongated ca =(read)))

(assert (occurs next to transport network ca =(read))))

(defrule land-aerodrome

?2f117 <- (pattern arrangement elongated ca yes)

?2f118 <- (occurs next to transport network ca yes)

=>

(retract 2£117)

(retract ?2£118)

(printout t crlf)

(printout t "Probably the Controlled Area is a Land Aerodrome

"))

(defrule identification-cemetery

?2f112 <- (contains military buildings ca no)

?2f113 <- (contains planes ca no)

?f114 <- (contains graves headstones and vegetation ca yes)
?2f115 <- (contains industrial units ca no)

?2f116 <- (contains remains of past civilizations or human
activity ca no)

(not (occurs next to church ca ?ontcca))

=>

(retract ?2£112)

(retract ?2£113)
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retract ?2f£114)

retract ?2f£f115)

retract ?2£f116)

printout t crlf)

(printout t "Is the identification controlled area occurs next
to church (yes/no)? " crlf)

(assert (occurs next to church ca =(read))))

P

(defrule cemetery

?2f119 <- (occurs next to church ca yes)

=>

(retract 2£f119)

(printout t crilf)

(printout t "Probably the Controlled Area is a Cemetery"))

(defrule industrial-area

?2fl112 <- (contains military buildings ca no)

?2f113 <- (contains planes ca no)

?f114 <- (contains graves headstones and vegetation ca no)
(
(

?2f115 <- (contains industrial units ca yes)

?2f116 <- (contains remains of past civilizations or human
activity ca no)

=>

(retract 2£f112)

(retract ?2£f113)

(retract ?2f£114)

(retract ?2f£115)

(retract 2£f116)

(printout t crlf)

(printout t "Probably the Controlled Area is a Industrial Area

"))

(defrule archaeological-site

?2f112 <- (contains military buildings ca no)

?2f113 <- (contains planes ca no)

?2fl114 <- (contains graves headstones and vegetation ca no)
(
(

?2f115 <- (contains industrial units ca no)

?2f116 <- (contains remains of past civilizations or human
activity ca yes)

>

(retract 2£f112)

(retract ?2£f113)

(retract ?2f114)

(retract ?2f115)

(retract ?2f1106)

(printout t crlf)

(printout t "Probably the Controlled Area is a Archaeological
Site "))

(defrule road-railway-network
?2f120 <- (greater equal length meters 300 tn yes)
?2f121 <- (used for connecting's two locations tn no)
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not (surface material type metal rrn ?smtmrrn))
not (surface material type asphalt rrn ?smtarrn))
not (surface material type soil rrn ?smtsrrn))

retract ?2£120)

retract ?2£f121)

printout t crilf)

(printout t "Probably the Transport Network is Road Railway
Network " crlf)

(printout t "Is the road railway network surface material type

(

(

(
=>
(

(

(

metal (yes/no)? " crlf "Is the road railway network surface
material type asphalt (yes/no)? " crlf "Is the road railway
network surface material type soil (yes/no)? " crlf)

(assert (surface material type metal rrn =(read)))

(assert (surface material type asphalt rrn =(read)))

(assert (surface material type soil rrn =(read))))

(defrule identification-constructions-connecting-two-locations
?2f120 <- (greater equal length meters 300 tn yes|no)

?2f121 <- (used for connecting's two locations tn yes)

(not (greater equal area square meters 50000 tn
?2geasm50000tn))

=>

(retract 2£120)

(retract 2£f121)

(printout t crlf)

(printout t "Is greater equal to 50000 area square meters of
transport network (yes/no)? " crlf)

(assert (greater equal area square meters 50000 tn =(read))))

(defrule constructions-connecting-two-locations

?2f122 <- (greater equal area square meters 50000 tn yes)
(not (occurs higher than surrounding area cctl ?ohtsacctl))
=>

(retract ?2£f122)

(printout t crlf)

(printout t "Probably the Transport Network is Constructions
Connecting Two Locations " crlf)

(printout t "Is the constructions connecting two locations
occurs higher than surrounding area (yes/no)? " crlf)
(assert (occurs higher than surrounding area cctl =(read))))

(defrule railway-network

?f123 <- (surface material type metal rrn yes)
?2f124 <- (surface material type asphalt rrn no)
?2f125 <- (surface material type soil rrn no)

>

(retract ?2£f123)
(retract ?2£124)
(retract ?2£125)
(printout t crlf)
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(printout t "Probably the Road Railway Network is a Railway
Network "))

(defrule road—-network

?2f123 <- (surface material type metal rrn no)
?2f124 <- (surface material type asphalt rrn yes)
?2f125 <- (surface material type soil rrn no)

>

(retract ?£123)

(retract ?£f124)

(retract ?2£f125)

(printout t crilf)

(printout t "Probably the Road Railway Network is a Road
Network "))

(defrule identification-trail-network

?2f123 <- (surface material type metal rrn no)
?2f124 <- (surface material type asphalt rrn no)
?2f125 <- (surface material type soil rrn yes)
(not (located on mountainous areas tn ?lomatn))
>

(retract ?2£123)

(retract ?2f124)

(retract ?2£f125)

(printout t crlf)

(printout t "Is the road railway network located on
mountainous areas (yes/no)? " crlf)

(assert (located on mountainous areas tn =(read))))

(defrule trail-network

?2f126 <- (located on mountainous areas tn yes)

=>

(retract ?2£f126)

(printout t crlf)

(printout t "Probably the Road Railway Network is a Trail
Network

"))

(defrule bridge

?2f127 <- (occurs higher than surrounding area cctl yes)
=>

(retract 2£f127)

(printout t crlf)

(printout t "Probably the Constructions Connecting Two
Locations is a Bridge "))

(defrule tunnel

?f127 <- (occurs higher than surrounding area cctl no)
=>

(retract ?£127)

(printout t crlf)
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(printout t "Probably the Constructions Connecting Two
Locations is a Tunnel "))

(defrule extraction-mine

?2f128 <- (possible indicator of excavation made in the terrain
ar yes)

?2f129 <- (possible indicator of deposition of refuse ar no)

=>

(retract ?£128)

(retract ?£129)

(printout t crilf)

(printout t "Probably the Area Away From Urban Areas is
Extraction Mine "))

(defrule disposal-site
?2f128 <- (possible indicator of excavation made in the terrain

?2f129 <- (possible indicator of deposition of refuse ar yes)
=>

(retract ?2£128)

(retract ?2£129)

(printout t crlf)

(printout t "Probably the Area Away From Urban Areas is
Disposal Site "))
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NAPAPTHMA "B": lNivakac PwToavayvwpIoTIKWV XapaKTNPIOTIKWY
(1016TNTEC — METOBANTEC)

Eidog 5
] XapoKTNPIOTIKG
XapakTnPIoTIKOU (Variables)
(Type of Variables)

T6VOG Tou YKpI (photo tone)
€i00¢ TOVOU TTEPIYPAUPATOG
(boundary tone type)
uoen (texture)
OopoloyEévela TOVOU
(photo tone uniformity)
TIMA KavaAiou ...,
(band ... value)
daoparikd XapaktnpIioTKa péan Tiun kavaAio
(Spectral Characteristics) (mean band value)
amméxpwaon o€ EyXpwuo aUvOETo
RGB 321
(color in RGB 321 composite)
aTrOXPWAN O€ EYXPWHO OUVOETO
RGB 432
(color in RGB 432 composite)
aTroOXPWON 0€ EYXPWHO OUVOETO
RGB
(color in RGB

oxAua o€ 2 dl00TACEIg
(2D shape)
oxAua o€ 3 dlooTAoEIg
(3D shape)
OXETIKO péyebog
FEWPETPIKG XAPAKTNPIOTIKG (relative size)
(Geometric Characteristics) aTrOAUTO peyeBog
(absolute size)
Uyog (height)
TAdTOG (Width)
unkog (length)
BaBog (depth)
EMPadOV (area)
urkog 1Tpog TAAToG (length/width)
TepipeTpog (border length)
KUpla dievbuvon /
TTPOCAVATOAMCNOG
(main direction)
PUBUOGS peTABOANG
(rate of change)
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eWPETPIKG XapaKTNPIOTIKA
(Geometric Characteristics)

KQVOVIKOTNTO OXANATOG
(compactness)

QAPIBUOG EUTTEPIEXOUEVWIV OKHWV N
TTUKVOTNTA YPOUMIKOU TTPOTUTTOU
(number of embedded edges)

mpéTUTIO / DIdTAEN
(pattern / arrangement)

avaAyugo (relief)

©¢on oto Xwpo / Zx£o¢€Ig Pe
10 MepIBaAAov

(Regional Context / Relation to
Neighbors)

MO OKOUPO / WTEIVO aTTO TOUG
yeiToveg
(darker / brighter than neighbors)

TepINapuBaveTal o€
(is contained in)

BpiokeTal pakpid atrd
(located away from)

BpiokeTal
(is located on)

BpiokeTal o€
(is located n)

mepIAapBavel (contains)

KOAUTTTETAI OTTO
(is covered by)

KAAUPUEVOG E
(covered with)

OUVOEETAI JE
(is associated with)

avapéverai
(is expected in)

BpiokeTal yupw atd
(occurs around)

TePIBAAAETQI ATTO
(is surrounded by)

BpiokeTal wynAdTEPQ OTTO (OCCUrs
higher than)

BpiokeTal xapnAoTepa atré (occurs
lower than)

Bpioketal 01O iB10 UWOG PE
(located at the same height)

KAIYATIKA {Wvn TNG TTEPIOXNAS
EVOIOPEPOVTOG
(climatic zone of the area of interest)

uyoueTpo (altitude)

gival yépog atmo
(is a part of)

€i00¢ UAIKOU eTTIpaveiag
(surface material type)

BpiokeTal KOVTG o€
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©¢on o1o XWwpo / ZXECEIG UE
10 MepiBaAiov

(Regional Context / Relation to
Neighbors)

(occurs adjacent to)

BpiokeTal OiTTAa O€
(occurs next to)

epavileTal o€
(occurs to)

oupBaivel o€
(occurs in)

apIBuog yeIrévwy
(number of neighbors)

OXETIKO KoIvo 6plo pe (relative
border to)

KoIvo 6plo pe (border to)

XWPIKA KATavoun
(spatial distribution)

XwpIkn d1aTagn
(spatial arrangement)

amoéoTaon atrd
(distance to)

n atrdéoTacn €ivail...
(the distance is...)

a1rdéOoTOON PETAEU TWV KTIPIWV
(distance between buildings)

Otrapén amo
(existence of)

avTiBeon pe Tov TTEPIYUPO
(contrast to surrounding)

MeyoAwvel o€
(grows into)

avamTuooETal O€
(grows on)

Evvoioloyikd XapaktnpioTiké
(Semantic Characteristics)

ouvnBeg 6voua
(preferred name)

eAnvIkS dvopua
(greek name)

Ovopa otroudaoTi
(student name)

ETMITTAEOV ovouaTa
(non preferred names)

TepIypa@r (description)

mnyn (reference)

eivai €idog (is a kind of)

£XEI UTTOKATNYOPIES
(has subclasses)

gival épolo pe (is similar to)

givar mlavn évoeign yia
(is possible indicator of)

givar atréAutn €voeign yia (is
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Evvolohoyikd XapakTnpioTIKA
(Semantic Characteristics)

definite indicator of)

eivar aitia (cause)

gival atroTéAeoua
(caused by)

XpnolgoTIolEiTal yia
(used for)

ouyyevelel pe (corellationships)

avAkel ato Corine Land Cover

avikel oTa KA€IOIG Tou "ZEépRa”

£XEI TUTTO (VIO DIAKPION PETAEU
KA€1IOIWV Kal apBpwv) ( article type)

dopuPopikd ouoTnua
(satelite)
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