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2vvoyn

2TV SIMAOUOTIKY VTN €PYOCi0 OTOTEPOS GKOTOG Eivar 1) dnpiovpyio evOg
Aoylo KOV oYedlacpon Kot eEAéyyov Optloviioypapiog pe PAon KOUTOAES LOPONS
Splines. To hoyiopiko ivor ypappévo og yaddooa Visua Basic, vio popeng tpdchetov
npoypaupatog (add-on) oto oyediactiko tpdypoaupa Microstation 95 SE g Bentley
Corp.

Avtikeipeva Tov AoYIGHIKOD oL avarthyOnke, elvar 1 xbpaén opilovioypapiog
0000 Kot 0 EAeYYOG TNG O€ EMAPKELN OKTIVOG KOUTVAOTITOG KOl OPOTOTNTAS Y10, GTACT Kol

npoonépacn pe Paomn tovg kavoviepovg OMOE 2001.

Amoteheiton omd 16 vrompoypdppate OAa ypoppéva og V.Basic mov ympifovv

OVLGLOOTIKA TO TOKETO OTIG €ENG EVOTNTEC.

Yyedaopog Oplovtioypapiog

Yvoyetiopog s Oploviioypapiog pe T0 LOPPOAOYIKO avAayALQO.
"Eleyyoc Axtivag Kapmvidtmtag katd OMOE 2001

"Eleyyoc Opatdtmrog yio otdon kou tpoonépact kotd OMOE 2001

o b~ NP

Awypoppotikn anewcovion Opatodttog ke onpueiov.

To Aoyiopikd oyedidotnke pe 6Komd TNV KATA T0 OLVATOV EAYLGTN GLUPOAR TOV

YPNOTN KOl TNV EAAYLOT ATOI{TNON GE VTOAOYIGTIKT] 10YV.
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Abstract

The main objective on thisthesis, is the creation of a computer program which
designs and tests the Horizontal Alignment of aroad by using a given function of the
Splines family. The software’s code is written in Visual Basic as an “add on” to

Microstation 95 SE of Bentley Corporations.

The software can be used to design the Horizontal Alignment of aroad and
evauate the Horizontal Radius of Curvature and sight distance ( both stopping and
passing sight distance) based on the rules of OMOE 2001.

It’s consisted of 16 subprograms, all developed in V. Basic which divide the

package in five main parts.

Horizontiography Design

Horizontiography and terrain morphology association

Radius of Curvature test (based on OMOE 2001)

Visibility of stop and overtake test (based on OMOE 2001)
Diagrammatic presentation of Visibility for every head- spot of the road

o ~ w DN PP

The software was designed with an effort to minimize the user’s interaction and

the minimum hardware demands.

Keywords: Spline curves, 2d road design, road visibility check, road design software
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Hepiinyn

Me 10V YEOUETPIKO GYEOOCUO TMOV 00MV TOV YPNGLUOTOLEITOL GNUEP VIO TNV
YOPOEN TOV 00MV GTOV YDPO, AOY® TNG YEMUETPIKNG Kot Oyt aplOUnTIKNG TPOGEYYIoNG
™mg Yopaéng oAAG Kot AOY® TNG TUNUOTIKAG TOPOy®YNS NG AOONG g 0000
(Oplovtioypapio, Mnkotoun, xti.), mapovcsialoviar acvpPatdtmreg o€ GOYXPOVA

OYETIKA GLGTNLLATO KOl AOYIGUIKA.

To mpodTLTO EMKOWV®VING TOV GYEMI®V OV £XEL EMKPATHOEL GNUEPA, EIVOL HECH TOV
cvomudtov oxedioong kot Kataokeung pe xprion H/Y (cad/cam). Opwg yo va mapoydei
éva amoTéEAEG LA OLoYEPIGILO Kot 0td To AOYIGUIKE GTATIKAOV VITOAOYIGUAOV OAAL Kot amd
o Xvotquata Evpuov Metagopdv (ITS) mpémet vo amoteleitar amd opOuntikd
TPOGOOPILOUEVEC HOPOES HE eviaio YapoakTpo Kot Oyt amd £vo GOVOAO YEMUETPIKDOV
OYNUATOV OVIYLEVOV GTOV YDPO OV TOPAYETAL AO TO. AOYICUIKA GYESAGLOD TMV 00MOV

onUEPQL.

H Aon oe avmv v avdykn mov eEetaletar oe outiv TV e€pyacio givor m
TPOGEYYIGN TOV GYESIAGUOV TOV 00DV LE YPNoT KaUTOAwv e edBepng popeng spline. Ot
KOUTOAEG QVTEG EVEGOUATMOVOVTOL GE OA0 TOL GVYYPOVO GUGTHLOTO GYEOIAGLOV LE YPTIoN

H/Y, apa wavornoteitar ) facikn tpoimdOeon ¢ cvppotdtnroc.

. H mnpng ko dpeon ovykpion g spline ydpaéng pe v copfotikn xdpaln dev
etvar BempnTikd €QIKTH, 0QOV LRAPYEL JSPOPETIKY Bedpnon g Ydpoing kot ot
10HOVTEG KOVOVIOLOL, GE Eval LEYOLO HEPOG TOVE OEV UITOPEL Vo e@apuoctovy otny Spline
xopaln. Kdmoeg Pacikés apyés Oumg, OmM®G 0 TEPOPOCUOC NG HEYIOTNG OKTIVOG
KUKAKOU TO6E0v pmopel va epappoctel vToloyilovtag TV KOUTVAOTNTO TNG KOUTOANG

spline.
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I"a vo vroAoyiotobv Tar dedopéva Tov ypelaloviot yio TV emeEepyacion aALA Kot
yio Vv aflohdynon g spline ydpoéng, otnv mopodoo SUTAMUOTIKY €pyacia
oxed1A0TNKE KOU VAOTOWONKE o EQOPUOYN MAEKTPOVIKOD VLTOAOYIOTH| € YAMOOW
npoypoppaticpod Microstation Basic ) ool emikotvevel e TO oYEOAGTIKO TPOYPOULLLLOL

Microstation.

Ta dedopéva Tov 10GyovTaL GTNV EPAPLOYT VTN Elval GTOLXELD Y10 TN HOPPOAOYia
TOL £6GPOVE TNG TTEPLOYNG, TO Prina Tov aAyopiBuov Splines, to Tidtog g 050V Kot To
onpeia omd ta omoia etvar embBountd va diépyetor n 000G Apov sicayBodv Ta mapaTdve
otoyyela mapdyetor n oploviioypapio g 000V, yivetal EAeyY0G KOUTLAOTNTOS KOl

0pATOTNTOG VIO GTAGT KO TPOCTEPCT 0XEOALOVTOC Kot T avTioTOLYO StoryplpLpLota.

Me ypnon g mapandve epaproyns 1 spline ydpa&n cvykpiveton pe v cvpPotikn
YOPOEN YO TNV TEPIMTMOOT OGS TPOYUOTIKNG EYKEKPUUEVNG OVAYVOPLIOTIKNG UEAETNG
000V. Xyedialovtag v spline yapaén va tavtiletor moloTikd pe v cvuPatikn xapaén
yivetatl epeaveg 6Tt oty opiovtoypagio givor dvvatd va emtevyfel molotkn tavTion
Moe®V VO T SOy PAUUATO TOPOVGLALOVV TOPOUOIEG TILES LLE OVGLAGTIKN SLoPOPE OTL M

petafolréc g spline etvot KOpTLAGYPALIES EVD TNG CLUPATIKNG YPOLLUIKES.

Yvumepacpatikd @aivetor 6Tt 1 spline ydpaén mopovcidlel evolaPEépov yio TV
YOPOEN TV 00MV YTl EVE SELKOAVVEL KO Oivel TOAAES dVVATOTNTES OTIS EPOUPLOYESG
mov émovtol NG odomouog maPOLGLALEL KOl TOOTIKAOG 1010 OMOTEAEGUO LE TOV
YEOUETPIKO GYEOOGUO TV 000V pe cvuPatikég pebddovg. Iepartépw Epevva Bewpeiton
amopoitntn, ®ote vo dwmotwdel oe moo Pabud m spline ydpoaén eivor dvvatdv

LEALOVTIKG VO AVTIKATOAGTNGEL TNV GLUPOTIKN YEpasn.
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Kepdiao 1

Ewoaywyn

Ot péypt tdpa ypnoyorotovpeveg HEBodot yuo 10 oyedocud oplovtioypapiog
000V Pacilovtav Katd kOplo oe oyxediaon pe dodoyIKES evypappies, KOKAIKA TOE0 Kot

KOUTOAEG GLVOPLROYNG (KAWBO0EDElG KOUTOAES).

2tov Topén TG 0domotiag ol NAEKTPOVIKOT VTOAOYIGTEG Exovv  Pondncel TOAD TOV
HeAeTNTY, PEATIOVOVTOG TOV YpOVOo TToL YpetdleTat Yo TV oyediaon pog xapacng. Ouwmg
ot apyég kat 1 pefodoroyio TOV YPNGLOTOLEL, ONANOT TOV YEMUETPIKOD GYESIAGLOD TMOV
0ddv, givar 1 1810 Tov Bo YPNOUOTOIOVCE Kl GTOV GYESCUO TNG 000V LE YPUOIKA
péca. Avtd dnpovpyel Kamow TpoPAnpate otV ¥PNom TV dedopEVEOV TG 0000 GE

GAAEG EQOPLOYES, AOYM TNG YEMUETPIKNG Ko Ol aptOUNTIKNG TPOGEYYIoNG TNG 000V.

H avéyxn ypnong tov 0edopévev g 0000 6€ GAAEG £QPAPULOYES TOPOLGLALETOL
ONUEP TEPIGGOTEPO AMO MOTE YLOTL M KATAOKELY] VOGS 0OIKOD TUNUOTOG CMUEPD, KOt
aKOuN mePocdteEPOo 6to UEALOV, gival €va cOVOAO €pywv mov okKomd £xovv PBEATIOT
LETAPOPIKY] IKAVOTNTO TOL £PYOL OAAG KO TIG EAGYLIOTEG EMNTMGELS GTNV KOWVOVio Kot
10 mepPdrrov. ‘Etot kKatackevalovtar peydia texvikd £pyo OTmG YEQPULPES Kol ONPOYYES
Yo vo HetwBodv o1 amooTAGELS, TOAAG UIKPOTEPNC KMUOKOG TEXVIKA £pYa OT®G WIKPES
YEQUPES KOL OXETOL Yoo TNV €VOPUOVION TOVL £pyov pHE TO TEPPOAAOV, OAAL Kot
oyedialovron dapopa Xvothuata Evevdv Metapopov (ITS, Intelligent Transportation
Systems) yio v koAvTEPN Kot ac@aréotepn aglomoinomn tov €pyov. o 6Aa avtd to
oVYYXPOVO, GLOCTHHOT TOPOLGLALETOL GYjUEpPa N avayKT, va avalntmBodv Abcelg mov Ha

001 YNGOLV € GLUPATEG EQAPLOYES KATA OTASO TNG HEAETNC.
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210 TAAIG10 VTG TNG OVAYKNG, 1| TOPOVCO EPYOCIO OGYOAELTAL LE TV duvaTOTHTO
YPAONG opOUNTIKOV HeBdd®V Yoo Tov oyedtacud optlovtioypagiog oddv Kol EWOIKOTEPA
HE TNV XPNoN TOV KoumOAwv eledbepnc popoers  (Splines).Ot koumdieg ovtég o
tehevtaion xpovia €xovv Ppel TOAAEG €PUPUOYEG OE TOUEIC TNG EMOTNUNG KOl NG
texvoroyiog, Omwg otV avtokvnTofrounyavio. Kot TNV 0EPOVOVTNYIKN TOL NTAV Ol
TPOTOTOPOL TOV YPNCIUOTOINcAY Kot avEmRTuEaY TIg KapmvAieg Splines, aAld kot otnv
OPYLITEKTOVIKY], TOV GYESOGO TPoidVT®V, TNV ToToypaia, TV YewAoyia, k.a. Emiong oe
EPELVNTIKO EMIMEDO PEAETATOL 1] XPNION TOLG GTNV WTPIKT], TO TEXEPUGUEVO GTOYELD, TNV
oTOTIOTIKY, K.0.. O Ady0g OV 1 ¥pnom Tovg apynce va emektabel evpémg etvar OTL Yo TOV
vroAOYIoUd TOVG YpetaleTar peyaAog apBpdg opBunTiKdY Tpasewv kot €16t Kabiototot

amopoitnTn M XPNON NAEKTPOVIKOD DITOAOYIGTN Y10l TOV TPOGOLOPIGUO TOVG.
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Kepdiaio 2

Bifrioypagixkn Avookornon

2.1 ANAI'KH XPHXHY APIOMHTIKQN MEO@OALN

Kotd ™ ouvvnfn mpoktiky] Tou YEMUETPIKOD GYESGUOV TV 00MV HE YXPNom
OYETIKOD AOYIGUIKOV MAEKTPOVIKOD VTOAOYLIGTH, 1| 0pllovTioypapio TS 0000 peAetdTon
YOPIOTA OO TN UNKOTOWY|, KOl 6TOV Ydpo pmopel povo vo avoydel to amotédespa (M
Yapoén), o Eva cHVOLO amd HKpA TPIeddoTaTo VOVLYPOUIN TUNHOTO. XE Hio TETOL
Aoy 600 av&dvetor n akpifela 1660 avEdvetol Kot 0 dyKog TV 0e00UEVOV OAAL KoL M
TOAVTAOKOTNTA. TV VTOAOYIGUAV. Emiong éva akdpo cbvvoro oamd mAnpogopieg mov
ypedloviot Yoo TNV TEPLYPOAPN TNG 000V, OTTMG Ol OKTIVEG TV KUKMK®V TOE®MV Kot Ot
TOPALETPOL TOV TOEMV GUVAPUOYNG, TPEMEL VO KATOYPAPOVTOL YWPIGTH Y1OTl KOTA TNV
peToTpom TG XGpaéng oe vBuypappa TUNpaTo ol TANPoeopieg mov Bo propovcav vo
etvar amoBnkevpéveg otov 1010 tov aEova yavovtat. Iapadeiypatog yopv (Yo va yivet
KOTOVONTA 1M OTOAEWL TNG TANPOPOPIac), av o £va TPOYPappd GYediaong oyedootel
€vag KOKAOG, TOTE TO GYEJOTIKO TPOYPULLLLO ATOONKEVEL TIG OMOPUITNTES TANPOPOPIES
Y0 TO OVTIKEILEVO, ONAOON TIC GLVTETOYUEVEG TOL KEVIPOL TOL KOl TNV OKTiva Tov. Av
oL to 1010 oynua yapoydel g éva chHvoro amd cvBVYpaULe TUHOTO OTTOC PaiveTaL
oto oynua 1.1, 1éte Bo amobMKeLTOVY ATO TO TPOYPOULLLLL Ol GUVIETAYUEVES TIG APYNG KoL
TOV TEAOVG KAOE €VOVYPOUIOL TUNUOTOC KOl Ol TANPOPOPIES Yoo TNV OKTIVOL KOl TO

KEVTPO TOL KOKAOL Ba xaBovv Kot dev Ba pmopohv kot va avaktnOovv.

-10-
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Yy. 2.1 Zxediaon kukAou Sivovrag akriva kai KEvIpo kai oxediaon ue subuypauua tufpara

Ov epopuoyés mov ypetdlovion o gviaio kot akpifn] mEPypapr| TOV 0KAOV
aEOVOV Kol TOV KOTOGTPMUATOS TG 0000 GTOV TPLEOLAGTATO YMPO £ivol TOAAES Kot
TaPoVGLALOVY LEYAAO EVOLOPEPOV.

Mo TpdT opddn amd aVTEG TNG EQOPUOYES  €lvOl TO OTOTIKA KOl YEMTEXVIKA
TPOYPAUUOTO MAEKTPOVIKOD VTOAOYIOTY, TO ONOio. TAPEYOLV TNV dvvatdTNTe Vo
glodyovror am’ €vbeiog Ol KOUTOAEG EMQPAVEIEG Kol YPOUUEG €POGOV aUTEG elvarn
aplOUNTIKA TPOGIOPIGHEVES. AVTO divel TV dvVOTOTNTO VO ETIADOVTIOL O YPNYOPd
OAAG Kot TO O®OTE, TOADTAOKO CTOTIKO GLGTIUATO OTMG YEPLPEG TAVED GE KLKAMKO
1680 ka1 1050 cuvappoyng k.o. Edm a&iler va avaeepBel ot o1 apBuntucéc pébodot
TPOGOOPIGHOD TMV EMPAVEIDV KOl TOV KOUTOA®V kot 1 emeepyacio Tovg e
NAEKTPOVIKO VTTOAOYLIGTH £XOVV OMGEL TV OLVATOTNTO GTOVS UNYOVIKOVS VO GYESAGOVYV
OAAG KO VO KOTOGKELAGOLV TEXVIKA £pya Tov aAlmg Ba Ntav adbvaro. ‘Eva yvooto
TOPASELY U EPOPLOYNG TV Tapamdve givar to povoesio Guggenheim oto Mrhpumdo g
Iomaviag mov oyediacOnke €&’ oAokAnpov pe emeaveleg elevbepng popene. Me v
Bonfela mponyuéveov GUOTNUATOV CYXeOIOONG KOl KOTACKEVNG E YPON TMAEKTPOVIKOD
vroloytotny (cad/cam), éywve e@iktd va emALOEL oTATIKG OALL Kol VO KOTOOKELOOTEL
aKpIOg og eiye n peAé.

Muia devtepm opdda amd epappoyés eivon ta Xvotmpata Evpuov Metagopav (I TS,

I ntelligent Transportation Systems), mov vTocHvoro Tovg gival Ta ZVYYPOve ZVGTHLOTO

-11-
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YnootpiEng Odnyod (ADAS-Advanced Driver Assistance Systems) ta omoia
nephapPavovy ektdg dAlwv v pnébodo Iposdomoinong AAlayng Awpidag (L DW -
Lane Departure Warning), to Xvotua [Ipocapudsiyov EAéyyov Taydntog (ACC -
Adaptive Cruise Contral), to Xvotua [Ipoeidonoinong Zvykpovong (CWS - Collision
Warning System), tv uébodo Ilposidomoinong EAéyyov Taydtntoc o Koumoin (CSW
— Curve Speed Warning), «.a. I'a ta mepiocodtepo amd avtd To. Z0YYPOove. ZVGTHLOTO
YrootpiEng Odnyod kot wwitepa yro tnv epappoyn g [lposidonoinong AAAayng
Awpidag givar amapaitnto vo Exovpe TANpoPopieg Yo v akpiPn BEon tov oyuaTog
0AAGQ Kot Yo TNV 000. ['lol T0 TPATO UTOPOVLE VO EYOVLLE TIS OTAPAITNTES TANPOPOPIES
tomofeTmdvTag oto dynuo évav déktn GPS (Global Positioning System) o onoiog pe v
onpepwv texvoroyia, mapéyetl axpifeia 10 cm oe mpaypatikd ypdvo mov gival amodeKTo
péyebog. Emiong ota emdpeva éva pe dvo xpovia avapéveral va evepyomoindei Kot to
EVPOTAIKO cuoTNU evtomicpoy 0éong Galileo mov og cuvepyaoia pe TO apEPIKAVIKO
GPS 0o mapéyovv axopa peyorvtepng akpipelag petpnioeic. ' tig minpopopieg g
000V OV YPELALOVTOL 01 EPAPUOYES OVTEG, AVOPEPONKE OTL O YEDMUETPIKOS GYEOACIOG
TOV 000V 0V UTOPEL VOl TIG TPOGPEPEL, OTOTE TTPEMEL VoL avalntnOovv AGeLg 6
aplBuntikéc pebodovc. Xe epyacio mov tapovoidotnke oto méunto EARetikd cuvédpro
uetapopdv amnd tovg H. Gontran, P.-Y. Gilliéron, J. Skaloud, [9] ypnoyoroudvtog o
uébodo tov K.Atkinson [10] ywo thv mpocopoimon 0600 otov ympo pe spline mapepuPoin,
TOPOVCIACTNKE EVOL EPEVVNTIKO TPOYPOULA KATA TO 0Ttoio, pe TV fondeta evdg e101Kd
eEomMopévov oxnuatog (Photobus), to omoio diabétel eEomhopnd GPS kot ynolokég
QOTOYPOUPIKEG UNYOUVES, TAPEYETOL 1] SLVATOTNTO VO TPOGOUOIMGNG VILAPYOVC®V 00DV
ue Koumoreg ehevBepng popeng (splines). To oynuo avtod £xel duvatdTnTo Vo Sivel
otoyEio o€ TPAYUATIKO XPOVO KO Y10, TOV AEOVA TNG 0000 OAAG Kot Yol TIG AwPidEg
KukAopopiog pe amotéleopa va mapdystarl pio eviaio Tpiodtdototn ¥apaén mov pmopet

va ypnoonomel o omolodmote VTN
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

2.2 IXTOPIKA XTOIXEIA I'IA TIX KAMIIYAEY EAEYOEPHX
MOPPHY

[Tpv TV €moy1| T®V VIOAOYIGTMV, Ol APYITEKTOVES, Ol UIXOVIKOL, Ol OXEOUOTES Kot
ol koATéYveg oxedlalav pe poAvPl M| mevakt Kot O1dpopa OAAL epYOAEio MOTE Vo
AmodMGOLY 0. oYEdL Tovug 6To Yapti. Ta epyadeia avtd fTav 0 YAPOKAG KOL TO TOL Yo
™V oyedilaomn twv gvubeidv, o SaPNTNng Yoo TOLg KUKAOLS KOl To KUKAMKA TOEN KOt TO
TPLY®VO KOl TO HOIPOYVOUOVIO Yo TV oyediact Yovidv. Ducikd, TOALES EVOLOPEPOVGES
HopeEG Oev MTav duvatOV vo. GYEOGTOOV HE ovTd To amAhd epyadeio, yworl elyov
TOAOTAOKO TULOTO TTOV OV amoTeAoVosaV 00TE TUNWO KUKAOL 0VTE  EAAEYMC. Zuyvd,
po KOUmOAn émpene va mepvE opold amd dtdpopa mpokabopiopéva onpeia, omaitnon
wwitepa GLYVY 6N VOLTNYIKY. AV Kot €vag eE€0IKELIEVOS oyedlaoTtig Ba pmopovoe
OYEOLICEL TETOEG KOUTVUAEG He EAVOEPO YEPL, O1 KATOOKEVOGTEG VOWTNYOL EMPETE GLUYVA
va kévovv oyédta kAMpakag 1 mpog 1, 6mov 10 PEYAAO UNKOG TOV KOUTVAMY EKOVE TO
o010 610 YEPL advvato. Adyw tov peydAov peyéBovg tovg, tétolo oyéda yivovtay
oLYVA otV cogita €vOg peydAov Ktnpiov, amd &évav €0KO GYedlaoT]  YVOOTO ®G
loftsman (loft = cogita) . Ta vo Kotaeépel vo oyxedidoetl Tig Kaumdrec o loftsman
YPNOUOTO0VGE HAKPIEG, AETTEG, EVKAUMTEG Aovpidec EOAOL M| MAaGTIKOD 1] LETAAAOL
nov ovoualovtor splines. Ou  splines otabepomolobviay  pe PBapn poivpdov, mov

ovopalovtor mames AOY® TG OLOIOTNTAS TOVG LE TO OLLAOVVHO TTNVO.
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

H mpot avagopd tov 6pov  spline wg
paOnuoTikn KopmoAn €ywve og dpbpo tov 1946
and tov Povudvo pobnpotikd Isaac Jacob he Theory of Spline:
Schoenberg (1903-1990) kot to mpdTOo PiPAio B SRR APPSR
aplepouévo ot ovvaptioelg splines givar to
“The theory of splines and their applications”
a6 tovg Ahlberg, Nilson and Walsh to 1967
[1] (oy,2.2).Xt0 B1pAio avtd Tapovsidlovtal ot
TPAOTEG PN TOPOUETPIKEG cuvapthioelg Splines
ue Bactkn v kP spline (cubic spline) 6mov
givar pa oelpd amd molvmvouo 3% Badupod. H
TPAOTN TPOCEYYIOT GTN GYEHINOT KOUTOA®Y Kot ?.,-‘ﬂ_'\'f'
EMPOVEIDV UE UM OVOAVTIKY TEPLYPOUPT| £YIVE
and tov Fergusson to 1960 omv Boeing. O
Fergusson swonyaye v évvola tg TopopETpou
Yy. 2.2 To mpwro BiBAio apispwuévo

opwlouov T KOUTTOA KOl TNV TOPUUETPIKT
piop ns H NG N POHETPIKN oTIc ouvantiosic snlines

SLOVUGLOTIKT OVOTTAPAGTOCT] TOV KOUTOA®Y. Ta

tuquoto Fergusson eivatl xuPukd molvovopkd tunqpoto, mov mpocsdlopilovrol amd to
dwvocpata  Béomg Kol TO  EQOMTOUEVO  OlVOOUATO OTO  GKPOL TOL  TUNLOTOG,
ypnopomrowwvtog Hermite mapepfoir). O Ferguson Ntav o mpdtog mov £kave emidelln
TOV OLVOTOTNTAOV TNG TOPUUETPIKNG OVATAPAGTOCNG EVOVTL TNG OVOAVTIKNG TEPLYPAPTG.
21N CUVEXEWL, 1] TOPOUETPIKT] AVATOPAGTACT] £YIVE 1) ATOKAEIGTIKY LEOOOOG TEPTYPOAPNC
KOUTOA®V  KOU  EMQOVEIDV OTOL GLOTNHUOTA GYEdIOoNg HE YXPNON MAEKTPOVIKOD
vroroytotn (CAD,Computer Aided Design). Aiya ypdvia apydtepa o Bezier ot Renault
gwonyoye o péBodo mePtypadng KOUTOANG omd TO YOPAKTNPIOTIKO TOADY®VO 1|
TOAVYWOVO EAEYYOV, PN CLLOTOIOVTAS TO. TOALV®VLLO Bernstein wg cuvaptioelg peiéne. H
nEB0d0G avTr TapEyel EVKOATD EAEYYOL TNG UOPPNG TNG KOUTUANG OAAG Topovctdlet
TPOPANLATA GVVIESTG TV SAPOPOV TUNUAT®OV HETAED TOVGS, SNUIOVPYEL TOAVMOVLLIKEG
KaumoAeg peydaov Pabpov kot to tEMKO povtélo amoteAeiton omd mOAAG emi PEPOVG

TUHOTO KOl EMavelokd proidpota. [a peydio ypovikd dtdotmuo Ntav 1 Poacikn
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

HOPON  OVOTAPACTOONG KOUTVAMV KOl ETLPAVEIDV €AeVBEPNC HOPPNG O TOAAGL
ovotiuata CAD. Ot Gordon kot Riesenfeld ypnowonoincav tic cvuvaptioelg Basis m¢
oLVOPTNOELG HetEnNg TS KoumTOANG Kot dnpovpyncav T B-Splines. ['a tov optopd tovg
YPNOLUOTOIEITOL TO YOPAKTNPIOTIKO TOADY®VO, 01 KOUTOAES £XOVV 1010TNTES AVAAOYES UE
TI KoumOAeg Bezier aAAd emmAéov €yovv Kol Tn SLVATOTNTO TOTMIKOV EAEYYOL TNG
KOUTTOANG.

Oleg o1 mapomdve péBodot dev umopohv va meptypdyovy pe akpifeior KOKAOUG,
EAMEIYELG KOl KOVIKEC TOUEC €V YEVEL, HOPPEG TOL OEV TEPLYPAPOVTIOL LE GLVNON
TOAVMOVLUO. XTNV TEPITTOON VTN Ypnolpomoovvtal pntég (rational) wapmoleg, pe

Baowég Tic kapmdreg NURBS (Non-Uniform Rational B-Splines).

2.3 HIIPOOIITIKH XPHXHY KAMITYAQN EAEYOEPHXY
MOP®PHXY XTHN 040I10IIA

Eivon yeyovog 0t 1 épeuva mave otig apBuntikéc pebodovg ydpaing odov eivar
HEXPL OVTN TN OTIYUN, U0 EVTIEAMG VEQ TPOGEYYIOT] GTOV TOUEN TNG 000TOLiNG Kol Y1 aTd
N Bproypagio whveo ce vty elvar eAdyiotn Kot kKabapd oe epevvnTikd eminedo. Extog
amo TV gpyacio avtn mov tpoavapépdnke tov H. Gontran, P.-Y. Gilliéron, J. Skaloud,
oto 3° 31e0véC oVUTOCIO YEMUETPIKOD GYESOOHOD TOV 03DV TAPOLCIACTKAY VO
gpyooiec mov mpocéyylav Tig kapmdreg spline. Tmv zwpotn tov Kuhn Wolfgang [11]
avaeépetor 0Tt 1 KuPikn koumoAn spline umopel va TPOGOUOIDGEL TNV YEMUETPIKNA
Yopoln epodcov ypnoyomondel po cepd amd Eexymplotd TPLGOAcTATO TUNUATO
EVOUEVO LETOED TOVG KoL YIVETAL [ TOPOVGIOGT) TNG LB UOTIKNG EVVOL0G TNG KAUTOANG
avte. Xtmv dgvtepn tov Tilger Klaus ko Appelt Vet [12] meprypdgovtar ot
dUVOTOTNTEG MOV SIVOVTAL GTOV HEAETNTH YPNOUOTOLDVTAS empaveleg spline ywo tov

oxeOOGUO TOV 00MV Kot Topovotdloviol KAmow TOPadElyloTo O VTAPYOVGES
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

EPOPULOYEG MAEKTpOVIKOD vToloyloth. Ot epyocieg avTég OU®G OVOQEPOVTOL GE
TPOCOUOIMGT EITE VILAPYOVGOG 000V £iTE YEMUETPIKNG Yapacng pte kapmdAiec spline, kot

Oyt og €€ apyng aveEaptntn xapaén pe koumvieg spline.

Mo avagopd axopa ot KopmdAeg avtég yivetar otov véo Itodkd Kovoviopd
oyedloopov odikmv Epymv (“Norme funzionali e geometriche per la costruzione delle
strade”, D.M. 5.11.2001) [13]. Zt0v KOVOVIGHO OVTOV OVOQEPETOL OTL EMITPEMETOL M
XPNON TOAVOVUUIKOV KOUTOA®V Y0, TOV GYEOOCHO TOV 00DV EPOCOV  OVTEG
npocopolwbovy pe pia coppatikn xdpaén mov eivar amodekt amd Tovg Kavoviopovs. H
aroitnon yw mpocopoimon pe ovuPatikn yapacn vmdpyet yati wapodtt amnd TOV
KOVOVIGUO EMITPETETAL 1] YPNOT TOV KOUTOA®V OVTOV, OV LILAPYEL Kopio avagopd g
TEPLOPIGUOVE Kot peBodoroyio ypnong tovg, 0AAL 0VTE KOl GE EMITPEMOUEVO OPLOL LUE
Baon avtég Tig KapumdAies. o var elvar onAadn amodektn pia xApaln Le TOAVMOVUIIKES
KOUTOAEG amd Tov ITaAkd Kavovioud TPEMEL Vo VILAPYEL o TO0TIKAE 1010 yapaln pe
ovopupotikég peBddovg. Ltov KOVOVIGUO avTOV avoeépetal €miong OtL M Xpnomn Tov
KOUTOA®V OTOV pmopel va yivel glte og Ovo dOTACELS, OMAadh Yapacn tng
op1ovTIoYpapiag Le TOAVOVLIKEG KOUTOAES Kol LETA YGpasn unkoTtoung pe idtov thmov
KOUTOAES, OAAG Yopig va givor pion oVTOTEANG KOUTOAN OTOV YOpo, €ite kotevbeiov
YOpaln oTov YOpo pe pio eviaia TPIOIACTATN KAUTOAN.

2V mopovca Sumhopatiky eEetdleTon | TPAOTN TEPITTOON.

2.4 MAOHMATIKH TIPOXEITIZH TON KAMIIYAQN EAEYOEPHXY
MOPPHL.

O oyedoopdc emMmES®V KOUTOA®Y KOODG Kol EMPAVEIDV GTO YOPO Tailel Evav

OpKETE oNUAVTIKO pOAO OTNV KATOOKELY] dapopmv mpoidviwv. Katd ta tehevtoio
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

POV TNG OEKAETIOG TOV TEVIVTA. LE TNV EEEMEN TV NAEKTPOVIKMV DTOAOYIOTAOV (PYLOE
N UEAETN OYESOGUOV TOV EMPAVEIDV 1| KOUTOA®V pe vEeg neBddove Kot daitepa pe
BepnTiKég Kot {0MG MO TOAVTAOKES GUVOPTNGELG O’ OTL YPNCLOTOLOVVTIOV UEYPL TOTE.

"Exovv dtapoppmbel 600 @rroco@ieg yio 10 o106 EMPAVEIDV :

A) ApyiCovtag amd VTapYoVGES POPLES

B) Zyedroopog Bewpntikd tov KopmdAwy

H npodm éxer kobiepwbei ocav Coon’s kot 1 dedtepn ocav Bezier. And tovg
Gordon ka1 Riesenfeld éyet amodeydei 611 or B-SPLINES eivon katdAnieg yo tnv

EQPAPUOYN TOV KoumvAwv Bezier.
H ocvvaptnon B-SPLINE opiletat ¢ €1 :

S(u) = > diNi"(u)
i

omov ...<U_<U, <U, <...
o 1 2

SNiM(u)=1
i

Ni"(u)>0
Ni"(u)=0 av uelu,u,,,]

Ni r](u) givan (N-1) popéc ocuveydg Tapaywyioun

jrt r-1
Nir(U)z(u_ui) N (U) +(ui+r+1_u)M
ui+r _ui r+i+l_ui+1
1 elu,u,,]
omov N°={ av u
0 € [ui ’ui+1}
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

Apyikd, o empdvelo avoADETOL oav GEPA amd Eva LeYAlo aplBud onueiov pe
OEQOUEVES TIG CLUVTETAYUEVES TOVG. ATvOVTOG GTOV VITOAOYIGTH OPIGHEVA CNUEld, amd T
omoio. B€Aovpe vo d1EABEL N KOUTOAN Kot TG TPodypapEs mov Ba mpémel va mAnpel N
EMPAvEIL M EMImeEdN KOUmOAN, vmoAoyilovtar amd TO TPOYPOLLO TO ONueio Tng

AVTIOTOYNG EMPAVELOG.

Méypt 1opa ot cvvaptioelg SPLINES éyovv ypnotpomomdei otn Propnyoavia,
oTNV Tomoypapia K.T.A. X1 Prounyovio ypnotporomOnkay yioo 1o 6yedacud dapopmv
TPOIOVIOV OTMG AVTOKIVATOV, TAOIWV, 0EPOCKAP®V KOOGS Kol Y0 TO GYNUO TTEPVY®V,
MKV TAOl®V, OYNUO VTOONUAT®V, UTOVKOAM®V K.T.A. OAAG KOL OTNV TEPLYPAON

YEOAOYIKOV, PLGIKMOV OKOLLO KO LOLTPIKMV QOLVOUEVOV.

Emiong, ouv SPLINES ypnoyomotodviol yioo TPOCHpUOY| OGS ETIQAVENS 1)
eminedng KapmvAng o€ dedopéva mov £yovv Anebei and petpnoelg. Tomikd mapdaderypo
amoTeEAEl O VTOAOYIGHOG TNG KOTAVOUNG TOV BEPLOKPACIDOV GE 10 TEPLOYT EGV VILAPYOVY

LETPNGELS BEPLOKPAUCIOV GE d1dpopa onueio TG TEPLOYNG.

25 MAOHMATIKH E®PAPMOI'H T2N B-SPLINES XTO XXEAIAXMO
OPIZONTIOI'PAPIAY 040Y

Otv kopmdreg erebBepng popeNg o010 &v AOY® mPOPANua  kodobvtor vo
TEPLYPAYOLV TOV GEova pag 0d00. O d&ovag mov mpdkettal va yopaytel opiletar amd
ovyKekpéva onueia pe kobopiopéveg ovvtetoypéves. Me 10 GOVOAO QLTAOV TOV

onuel®V Kol TOV cLVOPLIKAOY cLVONKOV, o cuvaptnon SPLINE pmopet va opiobel mg

egng:

‘Ect® 611 Béhovpe 1 cvuvaptmon vo diépyetan and to onueio Pi omov i=0,1,...,N.

Ewsdyeton o axdoiovBog cuvovacpog:

h =% —X_, I=1..,N
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

h+1 H
A=—"1 i=1.,N-1
h+h+l
o =1-2, i=1.,N-1

‘Etot,  pun meprodikn| suvaptnon SPLINE kaBopileton amd 10 akdiovbo cuotnua

eElomvcemv:

(2 4, 0 O 11 My | [ dg ]
um 2 A4 0 M, d,
0w, 2 4, M, d,

omov d; = 6'[[(yi+1 - yi)/hi+l]_[(yi e VAL ]]/(hi +h,)
H e&icwon twv cuvapmoewv SPLINE £yet tnv akdAovdn popoen:

y:S(X):Mi—l'

6h ' 6h

M.h?) x—x_,
1776 )

(Xi_x)3+M .(X_Xi—l)s_'_(y _Mi—l'hin.Xi_X
i i-1

2 2
y':S|(X):Mi_1'(Xi_X) +Mi‘(X_Xi_1) +yi_yi—1_Mi_Mi—l.hi
2h 2h h 6
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

X=X a4 X=X
h ' h

y'=S"(})=M;,-

To moapondve cvomua eélodoenv vroloyiletl Tic Tipwég Mi pe i=0,1,...,N. Tapd

10 611 Mi dev eivan pomég ota onueia Pi cuvnBileton va ypdgovtol mg M.

I'evikd, pmopovpe va opicovpe v KAIoN N TV KOUTLAOTNTO TNG GLVAPTNONG
SPLINE ota cuvoplaxd onpeio. o v epappoyr], ®otdc0, 6tny Tepintwon ot eival
apKeTd KavomomTiko vo, 0empnbei 61t MO=Mn=0 nov avtictolyel 6to va TomobeTnHovv
amAég otnpi&elc ota cuvoplakd onueia g ocvvaptnong SPLINE 1 ota onueio kovtd oto

GOVOpPO.

"Eto1, 10 chotnpa mov mpémet va emtivbet £xel v akdAovon popoen:

2 A 0 O M, d,
w2 4 0 M, d,
0 u, 2 4, M, d,

2 A, O My, dy_,
My 2 A My, dy.a
i 0 Uy 2 | | My | [dy ]
P1(x1,y1)

Pn-2(Xn-2,YN-2)

Pn-1(Xn-1,YN-1)

PO(XO,yO)
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EmbBopeiton n ypogikn mapdotacn g cuvaptnong va mtepdoel and to onueia,

6mov i=1,2,...,N. Ewodyetat o akdéAovbog cuppfolopdg:

h =% —X_, i=1..,N

P i =1..,N-1
h+h+l

u=1-1, i=1.,N-1

‘Etor, n un meprodikry ocvvaptnon SPLINE kabopiletoan amd 10 axdiovbo cvotuo

e&lomoemv, 0mov d; divetal amd TV EKQpao:

d =6 [[(Yi+1 - yi)/hi+1]_ [(yi -Y1)/h ]]/(hi +h,,)

2 4, 0 0 M, d,

w 2 A4 0 M, d,
0w, 2 4, M, d,
0 O

AMG €xel BewpnBel 6Tt Mo=Mn=0, apa mtpénet va emAvbel To oot
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(2 A O M, d,
Hy 2 A M, d,
0wy 2 4 M, d,

M
0 my, 2 My, dy_
0 0 Hya _MN—l_ _dN—l_

Apykd, TPETEL VO VTTOAOYIGTOVV TO. GTOLYEID TOV UNTPO®V LE TNV aKOAovOn

avTioTotyio:

by ----------- H(i)

T — P()

R Ql)

Aj ===mmmmemne R(i)

R (i)

H, = X0+ - X(i) i=1.,N-1

_ H(@+) . B

R_H(i—1)+H(i) =t N-2
P@i) =1-R() I=1...,N-2
Qi) =2 i=1.,N-1

(YA +D-Y@)/H@ - (Y@ -Y(i-D)/H({i-D

H(i -1+ H() 1=1..N-2

S()=6-
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Aol €rovv LTOAOYIOTEL TOL OTOLXEID TV TIVOAK®OV, GTN CLVEXELNL TPEMEL VO

emAvbel To cvotNUa TOL £xEL TN YEVIKT e&icmon:

PG)- XM -D+2- XM (@(i)+R(@1)- XM (i +1) = (i) i=1..,N-2
6mov RIN-2)=0 ko P(1)=0
H enilvon yivetan pe ) pé€Bodo amarorpng tov Gauss. Ilpokeyévov va emivdel

10 ovotnua [A] [X] = [B] , n pébodog amaroipng tov Gauss yivetar o€ 000 KOPLES

eaocels. Ev mpokepévo 1oyvet:

2 R O S
PR 2 R . S,
0 P 2 R
[A] IR . . : [B] _
Rs 2 Ry, -
0O R, 2 Sk-2
i 0 0 Py Em

1" @don: Tprywvomoinon tov wivoka [A] Tov cvothuatoc. Exteleiton pe dradoyukéc

epappoyés mpdéemv. ‘Etot o mivaxkoag [A] petatpénetal o€ Avo-Tpry@viko.

2" pdon: IMicw avtikatdotacn, 6mov vroloyilovial ot GyveeTOL Xy, ...,X1 KOTG GEPa e

LB 0YIKES OVTIKATAGTAGELS OTIG EEIGMOELS, amd TNV TEAEVLTAIO (OC TV TPMTY.
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Tpryovormoineon:

Y10 mpwto Prpa Kpateiton apetdfintn n wpot e&icwon, moAlamAiacidaleTol

a21

eni m, = ——= ko wpootibetrar ot devTEPN e&lowon. XN cuvéyeln moAlamialeTal M
1
npo e&lowon enl M, = G Kot TV mpootifetot oty Tpitn Ko 00Tm kabeEng puéypt
ay

mv e&lowon N. AnoAeipetor €161 0 AyveoTog X1 omd TS €£1000elg 2 €mg N Kot

KOTOATYOVLE GTO 1GOOVVALO GUGTNLO LE VEOVS GUVTEAECTES Kot OEVTEPQ LEAT).

[6h) (€] (€N _h®
a, X Fa, Xyt +a, X, =b
a, X,y + o +3,, 0% =b,?
(n) . _ g
A,y Xy Fons +a, 'x,=b,
; @ _
omov  a,,  =a,+ma, KT\
b,? =b b A
, . =b, +m,b, K.T.\.

Y10 devtepo Priua emovarapuBavovps T Tpdéelg oto vrosvotua (N-1)x(n-1)
mov amotedeiton and TG e€lomwaoelg 2 uéxpt N, dmov eUTAEKOVTAL Ol AYVOGTOL Xa,...,Xn
poévo ko ovtew kobeEng, N-1 @opéc. To tehMkd cvotua yivetow €161 AVO-TPLY®VIKO,

1GOOVVOLLO LLE TO TPATO Kot £XEL TV 0KOAOLON popon:
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Ny _Rp M
an Xn_bn

gl

Hico avrikatdoTtoon:

[Tpokeévov vo emivBel mAéov 10 véo cHoTU VLTOAOYILOVUE TOV AYVMOGTO

b (n)

X, =% a6 Vv &ficwon N, tov avtikobiotovpue oty e&icwon N-1 yia va
a

nn

vroAoyicovpe Tov X, ; Kot o0t Kabegng néypt tov X,. NV mePITT®MON HOG Ol AyVOOTOL

etvo o1 Aeyopeveg pomég M(i) mov oto mpoypappo cvpuforiovror pe XM(i).

AoV €yel OLOKANP®OEL 0 VTOAOYIGHOG TV POTTMV, 0 0TOT0G EIVAL ATOPOALTTOG Y10 TOV
vroroyiopd g cvvaptnong SPLINE, akolovbel 0 vtoloyiopudg TV GUVIETAYUEVOY
kd@0e onueiov dobeiong g teTunuévng. Emiong vmoioyilovral, 0Tmg avagépbnie kot

TOPOTAV®, 1] TPOTN TOPAYOYOG THG cuvaptnong Y (X) kot 1 devtepn Topdywyog Y ' (X).
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

26 EPAPMOI'H TN KAMIIYAQN EAEYOEPHY MOP®PHY (B-
SPLINES) XTHN 0AOIIOIIA

Mo opilovtioypagikn yapaén oxedlacuévn pe coppotikég pedddovg amoteeitan
amd evBVYpappo TUAHOTO, KUKAKA TSN Kot KOUTOAES cuvapuoyns. O cuvovaouds Tmv
TPLOV OVTOV YEOUETPIKOV GYNUATOV EXEL OMOTEAEGUO L0 KOUTOAN TOL TOPOVCIALEL
CULVEYELL C? dnhadn ouvéyeln kapmvrottag. H ypnon pédiicta tov 1000 Guvapproyng
YIVETOL Y10 VO OTOKTHGEL 1] KAUTOAT GUVEXELNL C? omd C! nov a glye edv evovovtay o’
gvbeiog Ta vBHypappa TuMpHoTa pe Ta KukAkd To&a. H évvola g cuvéyetag Exet peydaan
TPOKTIKY] GNUOGIO 6TV GUUTEPLPOPA TOV 00Ny0D. AtoTpéyovtag upia xdpain xwpig to6&a
cuvappoyng, hoadh pe cvuvéxea CL, 0 0dnydc T oTIyH oL Poivel 6To KuKAKO TOE0
TPEMEL VAL GTPEYEL TO TIUOVL TOL aKOPLoio KATOLES HOIPES, DOTE VAL UTEL GTO KVKAIKO
16&0. Eme1dn opmg n axaplaion otpo@n eival advvatn 10 OYNUe EKTPETETOL EAOPPA O
Vv mopeio. Tov Kot gmavépyetol PeTd amd pepikd pétpo. H epappoyn tov toov
oLUVOPHOYNS AVvel  avtd 10 TPOPANUe mopepPaiioviag pHeTaEd Tov €LOVYPOULOL
TUUOTOC KOU TOV KUKAMKOU TOEOV, Mo KA®OOEWN KopmOAn pe petafoiidpuevn
KapmoAdtTa Yypouukd and 0 e R, divovtog otnv cuvolkn KaumTOAN cuvExEln C% Etot
omv cvpPartikr] oplovtioypagio o 0dnNyog Exel otafepd to THOVL 6TV gubeia Ko dtav
€16€pYETAL 6TO TOEO GLVOPUOYNG TO OTPEPEL e otafepn YoOViakn ToxHTNTO OGTOL Vi

€10éA0e1 6TO KUKAIKO TOEO OOV TAAL TO KpaTdeL 6TaOEPO KTA.

H acvvéyeia mov mapovsialetar og avtiv TV mepinTmon givar 6Tt evd 0 0dnyog
Kpatdel otabfepd To TWOVL, Eapvika apyilel vo To oTpépel pe pio otabepn yoOVIoKN
tayvTo ©. H avdntuén otabepng toydtntog xopig va éxet mponynbel emrdyvvon eival
advvaTy, Gpo Kol GE OLTHV TNV TEPIMTOON VTAPYEL WO TOAD WIKPN EKTPOTH TOV

OYNUOTOG omd TNV TopEiol TOv, TOV OUMC elvar apeAnTén Yyl €161 Ki 0AAM®G 0 00MYOg
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etvar advvato va kdvel Kvnoelg Toco peydang akpipetag. H cuvéyeia mov mpémet va €xet
pio KapmoAn doTe 0 00MYOG VO GTPEPEL TO TIUOVL TOL E EMTAYVVOUEVT Kivnomn Kot Oyl
pe otabepn ToyvnTa gtvon 1 C, ) onoia dev avagépbnke mapoamdve Yot eivor kKabopd

LaONUOTIKN GUVEXELX KOl OYL YEOUETPIKN.

H ovvéyeio mov mopovotdlel o kapmoin B-Spline givon k-2 6mov K givar 1 taén
MG KOPTOANG, Gpo e kapmodn B-Splines 5% taénc mapovoidler ovvexeio C3, dniad
OeopnTikd pmopetl éva Oynua va  akoAovOncel Tov aéova NG pHe amoOAvTn akpifeta.
leoperpikd n cvvéyela C? sivan EUPAVIG OTO OAYPOUUO KOUTLAOTNTOS , OOV Yol VOl
£xel ovvéyeln peyadvtepn 1 ion omd c? Lo KOUTTOAT, TPETEL 1 YPOUPIKT TOPAGTACT| TNG
KapmLAGTITOC VoL éxel ouvéxeta CF, SnAadn vo v mopovotdlet yovie.

Y10 oynuo 2.3  oaivetar oe €va OlAypoppo M YPOQIKY TOPACTACT TNG
KOUTOAOTNTOG Hiag cVUPOTIKNG opilovtioypagiog pe umie kot puag B-Spline yapaéng 5™
tdENg pe kokkwo. Eilvar gppoavéc ot 1 kapumvAdtta yoo v cvpPatikn xbpaén, ot
onpeia cuvapproyng g kKAmBogdovg pe v evbuvypappio aAld Kot pe T0 KUKMKO 100,
TTapouoiddel BAdon (UaBnuaTIKG Ta onueia autd ovopdlovtal 1IBIaiTepa (singular)), evw

yia Tnv B-Spline xdpaén mapoucialel cuvéxeia C.

CURVATURE

000
UL I (7] P v-wwnJ
- 02

[1e Ry vet20 kev h)

Yy. 2.3 Aidypauua kaumuAdTnTag yia mapouoia xapaén pe kKaumuAn B-Spline kai
e ouuBarikn xapaén [14]
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2.6.1 Axtiva Opiiovtioypagixnys Kaumving

Onwc goivetanw oto oynua 2.3, n petaforn g kapmvidtrag otnv B-Spline
xapaln etvar ocuveyng, mTov onuaivel 6t dev vdpyel evbvypappia (n evbvypappio oto
LAY POULO. KOUTVAGTNTAG QOIVETOL OTTOV VTTAPYEL OTAOEPT UNOEVIKT KOUTLAOTNTA) Kot
vt elval po amd TIG CNUOVTIKOTEPEG O1APOPES OPLOVTIOYPUPIKA LE TNV CLUPOTIKY
xopaln. H kopmdAn mopovcstalel peyaADTePT GLUVEXEWD OAAGL VIOV LIAPYEL KATOLC,
€0t Kot pkpn kapmolotnta. Eniong ta kopmdia tpuqpata tng 0000, dnAadn to to5n

GLVOPLOYNG Kot TO KVKAKO T0&0 avtikabiotovtol and v cvveyn xapaén B-Spline.

210 1e0)0¢ Tv OMOE-X avagépovtol kdmotol Bacikol TEPLOPICHOL TOL TPETEL VoL
Aoppdvovtar v’ Oyn amd tov peretnT kOTd TV YOpacn g opiloviioypapiag. Ot
neplopiopol awtoi og o, B-Spline yapaén dev umopodv va €paproctody TANp®m oAl

10 TOLOTIKT) GUYKPLom givorl duvartr).

O Paocwkdg meplopiopds Tov eAoyicTOV axTivov KopmvAdtntog puropel va tnpnoei,
aeov Yio Kae onpeio g KaUmTOANG N 0KTiva KOUmvAOTNTag givol yvooty. MaMota n
péylotn kapmulotnTa givonl otiypiaio dpo ot oplokeS TIHEG TV OKTiveOV pmopel va
ypnoporomBovv pe peyardtepn ac@dAEd (6GTOVG AUEPIKOVIKODS KOVOVIGLOVS TovileTon
OtL M yxpnom G eAdyotng emrpemduevng oktivag kopmoAdttag Oa mpémer va
amopevyeTal, Yot aviiototyel oe oplokn Katdotaon). Eniong pmopet va tpnbel ko o
TEPLOPIOUOG TNG OAANAOVYING TOV O1000YIKOV KAUTOA®Y, AUUBAVOVTOG GOV OLOOYIKEG
KOUTOAEG TO. TUNUOTO TOV TTAPOLGLALOVY  EAYIOTO KAT® Oomd o peydAn T, m.y.

2000
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2.6.2 'Eleyyoc Axtivag Koumvlotyrag

Xopupova pe tic odnyieg OMOE 2001, n oxtiva kapmoAlotnrtag Bo mpénet vo
EMAEYETOL KATOAANAQ pE KPUTNplo. Tov Bo TANPOLV TIC TOPUKAT® TPOVTODECELS.:

(ITapatiBetor tupa Too OMOE 2001 mov a@opd 6Toug EAEYYOVG aKTIVOG KOUTVAGTNTOG)

— KOTA KOvVOVO GLVOMK®MG UKPE UMK KOUTOA®YV,
— EMAPKT UNKN OPATOTNTAG Y10 TPOCTEPOCT),

— OpLOVIOL KOl GUVEYELD GTIV 031K GUUTEPLPOPAL.

[MopdAinia pe toug TpoavapepBEviec 6Komove, 1 ETAOYT TOV AKTIVOV Bo Tpémet
vo glvol TéTold, MOoTE ¢
— 1 000¢ va Tpocapproletol Katd popen Kot pEyefog e 10 avayAu@O TOL £3APOVS KOl TO
ToTmio,
— 0cov a@opd To. peyEédn kol TV aAAniovyio TV KopmvAwv, vo eEaceaAileton M
cvopfotomra peta&d optlovtioypaeiog Kot UNKOTOUNG, KoL VO ETITVYYXAVETOL 1] KOAN
avamtuén g 0600 GTO YMPO.

— vo eEacearileTon  appoviky] oyéon petald toyvtnrog HEAETNG Ve KOl AELTOVPYIKNG
TaYOTNTOG V85 ocvppava pe v Iepintoon 1 tov Kpumpiov Aceareiog I (BA. ivaka
2.1).

Emutpéneton n OAdon tov dEova g ybpaing xwpis epappoyn optloviiog
KApTOANG 6tav ) Yovia OAdong v elval PikpoTepn amd TNV TIUN TOL TPOKLTTEL (AVAAOYQ

LE TNV Toy0TNTO LEAETNG Ve) amo TG oYE0ELS -

* 0TOV Ve< 70km/h, y = arctan (1,6/Ve)

2
» 6tav V_= 70km/h, y = arctan (155/V )
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Tomikéc Kot 0pLakEs TIES

IMa 11g 0000¢ TV opddmv A kol B ot ehdylotec axtiveg TV KOUTOA®V Rmin

dtdovtal otov mopakat® mivaka. Ot TIEG avTEG E0PTOVTIOL OO TNV TOYVTNTO UEAETNG

V., tov Babud ekpetdAdievong Tov GVVIEAESTN EYKAPGLOC TPIPNG N, Kol TIG OPLoKEG TIUEG

mg emikAnong). e Adyovg KaAOTEPNG TPOCAPUOYNG OTIG KAUOTOAOYIKEG KO TIG

TomoypaPIkeEg cuvOnkeg g EALGdAG, 1 emAoyr| T®V TIHdOV Rmin eEaptdTor EKTOC amd TNV

opada, GTNV 0ol AVIKEL 1 000G, Kot ad TNV KoTnyopio Tov £34¢povg (Tedvo, Aopmdeg

N opewo).
Rmin [m]
Ouéda odmv A Opéda odmv B
\% TedIVA 6PN AoQ®ON KoL 0pEWE £36ON OAEG o1 KaTYOpiEg
¢ €00 MOV
[knmvh] qmaX:S qmin:2,5% q_= q. = q_= 6% q. = 2,5%
(9)% 7% 2,5%
n= n=10% n=40% | n=10% n = 60% n=30%
45%
1 2 3 4 5 6 7
50 80 325 95 325 70 150
60 125 (120) 490 140 490 110 230
70 180 (170) 700 200 700 160 335
80 250 (235) 960 280 960 220 470
90 330 (310) 1.260 370 1.260 300 630
100 420 (400) 1.620 480 1.620 - -
110 530 (500) 2.020 600 2.020 - -
120 650 (620) 2.470 740 2.470 - -
(130) | 790 (740) 2.970 890 2.970 - -

Mivokoeg 2.1 EAGY6TEG OKTIVEG KEPTOA®V Y10, 0000¢ TOV opadmv A ko B Ot Tipég o€ mapévOson
@uppolovrar o€ eEapeTIKES TEPTTMOGEIS[ O]
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2.6.4 Opatotnta kot crotyeia peAéTHG THG.

Mnkoc opotdTNTOC

. To pnxog opatdtTag opiletor amd 1o TUHA TG 0000 OV eKTIBETAL GTO OMTIKO
nedio Tov 0dNyod oe kabe ypovikn otypn. Oco pkpdtepo gival 10 UAKOG opaTdTNTAG,
1660 MyodTepN OnTIKY TANpopopia elvar dtabéoiun yroo aloldynon, pe amotélecua £vag
odnyog va ypeldletar mo ovyvé vo avovedvel Tig mpoPArdyelg tov. Otav 10 pnKog
opatotntag mepropileral, N onuocio g eumelpiog Tov 0dNyod pe v 000 av&dvetar. H
eumelpion pe v 006 oyxetiCetoan pe tov oplud deredoewv tov odnyod oamd €va
GUYKEKPIUEVO TUNHOL TNG 000V KOl TNV OHOIOTNTA TNG 000V € AALEG TIG OTOIES OV TOG EXEL
Nnon eumepio. 'Evag 0dnydg mpocdokd 6Tt n mopeio 1 N yeopetpio g 0dov Bo €xet
opotoyéveta kot 0tt efvor TpofAdyiun axoun kol 6tav To UNKOog opatOTNTOS TEPLOPilETaL.
H opotoyévela g yempetpiog e 0600 emtpénet otov 0dnYo va tpoPAénet pe akpipeia
1 oOGOTN ToPEin, EVO TOPIAANAQ VA APIEPDOVEL TNV IKOVOTNTA TOV 6€ eneepyacio Ldvo
LIKPOU OYKOL ONTIKNG TANPOQPOPiac. AnAadn 1 OHOWOYEVEWD GTN YE®UETPIOL THG 000V
EMITPENEL GTNV TPOGOYY| KOl GTNV KOVOTNTA TOV 0d1YOD VO APIEPOVETOL TEPIGGOTEPO

OTNV QTOPLYT ATPOGOOKNTOV EUTOSIWV KOl GTNV 00N YNON.

H acedieia g xukhoeopiag kot 1 wodtnTo TG KUKAOQOPLIKNG PONG ATALTOVV
v Omopln EAGYIOTOV UNKOV 0patdTNTOS, TPOKEWWEVOL va glvar dvvatn 1 Eykaipn
KIYNTOTOINGN €VOG OYNUOTOG (AOUTOOUEVO UNKOG OPATOTNTOG YL0L GTAGT), | OCPOANG
TPOooTEPUOT (ATOUTOOUEVO UNKOG OPOATOTNTAS Y10, TPOCTEPAOT)) KAOMS Kol 1 0GPAANG

e€EMEN TG amdPAcT G TOL 00N YOV Yo oAy Topeiag (UNKOS 0pATOTNTAS Yo OTOPACT).

To amoutodpevo PNKog 0patdOTNTAG Yo 6TACN €ival KaBoploTIKN G oNUaciog yuo
mv a&loddynon Tov cuvOnKoOV opatdtnTo 68 OAEG TIG Kot yopieg odmv. To 1610 1oyveL
KOl Y10 TO OTOLTOVUEVO UNKOG OPATOTNTOG Y0 TPOGTEPAGT], TO OMOI0 YPNGYLOTOLELTAL

dpeco oty a&OAOYNON TOV CLVONKAOV 0pATOTNTOS GE 000VC LE VIO EMPAVELL
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Kukhopopiog g opddag A. T Tig 060V¢ TG opddag B 1o pnkog opatdtntog yio

TPOCTEPUCT £XEL OELTEPEVOVGO. CTUAGTOL.

ATTOITOVUEVO UKOC 0PUTOTNTUS VIO GTACT) S,I

To amaitovpuevo UNKOG opotOTNTAG Yo GTAOM Sh glval 1o unKog, mov ypetdletal

&vag 00MYOG KIVOUUEVOG LE TNV TOYVTNTO V85, Y10 VO OKIVTTOTOLGEL TO OO TOV TPV

Ao £va OmPoGOOKNTO aKivTO MOS0 6TO 030GTpOMa. To P KOG OpaTOTNTAG Yo GTACT
elvar 10 GBpoicpa Tov UNKOLg OV OlvOEL TO OyMUO KATA TN OdpKEW TOL YXPOVOL
avTiAnynmg, Tov ypOHVoL OVTIOPACTG, KOl TOL UNKOVG TEINONG

Ye OO TO UNKOG TV 00MV TPENEL Vo datifetatl kot  €AG)IOTO TO UNKOG 0patdTNTAG
otdong mov opiletal amd v TaxdTNTA

Otav cvveydc 10 medio opatdHTNTOS TOL 001YOV TEPLOPILETAL OTIC EAGYIOTES TIUES TNG
0paTOTNTOG GTAONG, TOTE 0 0dNYOG PplokeTar 6€ Pk EVTAOT OV TPOKOAEL KOTWOT).
' avtd 10 AOYyo emParieton vo eEaocporiloviar cuvolikd oto 70% NG 0000 pNKN
opatdémrag kotd 1,3 eopég peyolvtepo amd ta eldyioto amottovuevo [6]. Emiong
OLVICTATOL Ol EAQYIOTEG TIWEG VO Un ypnolpomoovvtal o€ meproyss koupov. To
OTOLTOVUEVO UNKOG 0paTOTNTOS Yo 6Tdon gite Aopfdveton amd 1o ddypappa Ol mwov

aKoAovBel 6e cuVAPTNON HE TNV TOYVLTNTO V85 KoL TNV Kotd pnKog kAion g 0000 S, gite

amd TOVG TOHTOLVG TOL AKOAOLOOVV.
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S, =851+5;

Si=(Ves/3,6) - £

S2=(Vas/3,6)1[2 - (d+g- 5)]

OTTOU :

Sh [m] HrKOG opaTdTNTAC YIa OTACN

Sy [m] = diavuduevo prkog Katd Tn didpkeia
TOU ¥povou avTiAnwnc-avTidpacong

S [m] = prkog mEdnong

Vs [km/h] = Asiroupyikni Tayxutnta 85%

tr [s] = xpovoc avTtiAnwng-avTidpaong

= (Aappdveral wg 2 deutepOAeTTTa)

g [mfsQ] = emITdyuvon BapuTnTag

d [m/s?] = ouvieAeoTAC eAPTWHUEVOC AT TV
TaxuTtnTa (N TIMA Tou AauBdveTtal aTrd
Tov [Mivaka 10-1)

s [m/m] = Katd prkog kAion
[BeTikA (+) : avweépeia,
apvnTikA (-) : KaTweépeia]

ZuvTeAeoTAC d uTTOAOYITHOU TOU HHKOUG
opaTdTNTAG OTACONG Sh

Vs | [km/h] 50 | 60 | 7O | 80 | 90 100 | 110 | 120 | 130

d mis?] | 44 | 42| 40| 38|36 |34 |33 |31 3,0

Mivaxag 2.6.1 Zrovysia Opotétnrog otdong S, [6]

Ov eldyoteg Tég G oktivag  opllovtiov  KOUTLAGV TV yopdEewv
vroAoyilovton pe Bdomn 1 duvapiky g kiviong tov oynudtov ce cuvinKeg vypov
odootpmpatos. H yprion avtodv tov eAdylotov TIHdV ToV oKTiveov DTOKELTOL Kol GTOV
EAEYYO Y10 EMOPKT OPATOTNTA Yl GTACT VATV akiviTov gumodiov. O €heyyog avtdg
VIOYPEDTIKA YIvETOL Y10
- T eEmtepikég MAELPEG TV 00MV omoTe eite emPefordvetar M Kavomoinon G
QTOLTOVLEVIG GLVONKNG TAEVPLKOD EAeVOEPOL OTTIK®V gUmOdiV Ydpov, eite odnyel
oTNV avayKkn S1ehpLVONG TOV TAEVPIKOV YDPOL T.X. LE TPOGHETN EKOKAPN TOV TPAVAOV
opuypdtov. Atevkpiviletar 6t n ekokaen yiveton amd T 6Tadun ToLV 030CTPMOUATOG,

- TNV TAELPA TNG KEVTPIKNG VNGI00G OVTOKIVIITOSPOLLOD,

- TNV TAELPA TG S ®PICTIKNG VNGIdaG LETOED 6V0 0dMV

- mv eotepikn mAevpd mov tomoBetovvtor otnbaio (emydpota, yEQLpes, Padpa

YEQUPOV)
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Anhadn okoun ko n 0éon Tov omboaiov aceoieiog mpémel vo eAéyyetar 0Tl
QPNVEL TOV QITOLTOVUEVO TAELPIKO EAEVOEPO YDPO Y10 VO VITAPYEL TO ATMOUTOVUEVO HKOG
opatdTNTOG Yo GTACT).

Epdcov o mpoPrendpuevoc amd v Tumikn dtatopun EAe0Bepog ydPOg oTNV TAELPA
™G KEVIPIKNG VNoidog Heta&d g oploypappns KukAopopiog kot e dyng tov otnbaiov
acQoAEiag, oev etval eMapKNG Yoo v eEAGPAMOEL TO ATOTOVUEVO UNKOC OPOTOTNTOG Y10l
otdon, 10te mpémel va AapPavovtar mpdcheta pétpa. Ta pétpa avtd eivor : gite n
petatomion Tov otnboiov wpog v Koikn mAevpd g vnoidag, gite N dStumAdTvven Tov
eAeV0EPOV YDPOV, COLPOVO, LE SLAYPOAULLO OPATOHTNTAG TOV TPENEL VAL oXEOALETOL EOIKE
YU avtég TIg mepTdoels. EQocov avtd ta pétpa dev elvan epiktd tdte givar dvvatov vo
aropociletat 1 TotoBETon KOV Tvaxidov pe dSudd o6pro toyvntos. To éva dplo Oa
aQopd ocuvvOnkeg oTeYVOD Kol TOo GAAO ovvOnkeg LYPOL 0docTpoduaTog. [ To Oplo
ToYOTNTOG HE VYPO 0000TPpOU Umopel vo ypnoiponoteiton n mvokioa [Ip-6 tov KOK.
Enedn ovt 1 mvokida ot cuykekplpévn TePIinTmon KPIVETOL [N KOVOTOMTIKY AOY®
peyéovg, ovvictator  viobEomn pog mapopotag ard KOK dAAng yopag 6mwg m.y. g
FoAMog. XOppova pe 10 TPOava@EPOUEVA, 1 TEMKO ETITPEMOUEV] TOXLTNTO
KukAopopiog o€ avToKVNTOdPOLoLS, Kabopiletal amd cLUVOLAGUO TOV TOPUUETPOY TOV
etvau:

- 10 mAGTOg TAEVPKOD €AEVOEPOL ONMTIKOV gUmModiV Ydpov peTAd TNG OPLOYPOLLUNS
KukAopopiog kot g Oyng tov otnbaiov aceaieiog mov opileTol GTNV TLTIKN

dlatopn),
- 1 aKTiva TG 0p1lovVTIOG KOUTOANG TS XAPAENG,

- M Katd pnkog kAion g xapaéng.

H oyéon peta&d g axrtivag t0ov R yia dedopévo mAdtog M tov elevBépov
EUTOOIV TAELPIKOD YDPOL, TOV TPOCPEPEL UNKOS 0PATOTNTAG GTACNG Sh 6TO HEGO NG
ereyyOLEVTC Awpidag Kukhopopiag, opiletar amd T akdlovbeg e€icmaoelg [6] (PA. Zynua
2.6.1):
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o GTavSpzLl S,=2Rcos” (1-MR)
A Se=2-(2RM-M)™®

o OTOY Sh = | Sh =4ARM/ L+ L2

Dmou

Sn [m]:  To pnkog opardTnTag oTAONG HETROUPEVD
ET TnE kaugmoing ortov afova Touw
yopaletal  oTo  péogo NG Awpidog
KukAopopiag

R [m]: H axtiva mg kapmiing tou dfova g
Aupidog kKukhopopiag

M [m]: To mhdrog Tou ehedBepou  ¥wpou
petpolpevo amd  To PEdO TG
efetalopevng Awpidac kukhopopiag

L [m]: To HAkog g KAPTTUANG HETPOUUEVO OTOV
dfova g eferaldpevne  Awpidag
KUkAopopiac

Mivexog 2.6.2 Zroyeio Opatétnrag 6tdons S, [6]

Afovag ECWTEPIKNAG
Awpibag wukAhogopiag

Opio onTikoUu nebiou

Oyn epnobiou

Yy. 2.4 roygia EAEyyov opatoéTnTOeg 06 TOV TAEUPIKO AEVOEPO ONTIKAOV gpmodicv ydpo.[6]
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H oyéon tov tprov ctoryeiov Sh, R ka1 M avarapictotor otov mwivako 2.6.2 0 omoiog
Umopel va ypnotpomoteitol g €ENG :

A. and to ddypappa opatdtnrag (oynua 2.6.2) mpocdiopiletal T0 AmaIToOUEVO UHKOG

OpOTOTNTOG Yio 6TAGT S, Y10l TNV KATA MiKog KAion g e&etaldpevng Béong pe Paon

™V ToVTNTA V85(')

B. an6 10 oynuo 2.6.3 pe ewcaywyn TOL UNKOLG OPATOTNTAG YO GTAOM Sh oL

mpocdlopicOnke, ovevpioketon 1 amoutoduevn aktiva Ry dedopévo midtog M
TAELPIKOV €AEVBEPOL gUmOdimV Ydpov. Avtictoryo umopet amd to Sabécio TAGTOG
M xkan Vv axtiva R g xdpaéng va mpocsdiopiletol | HEYIOTN EMTPETOUEVT TOYOTNTO
amo dmoyn opatdTNTOS Yo GTAGT Kot LOVOo.
‘Etor, opiletar 1o emrpemdpevo Opo  toyvTTOS (Mvokida) omd TV TN NG,
oTpOYYVAELUEVT) oTn  Ogkdda mov avikel (OnA. Otav  mpocdiopileton  péyiot

emrpendpevn toyvta V=86km/h , 1ote avaypdpetar 6pto mvakioag vd Bpoyn 80).

-36-



2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES
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Yy. 2.5 Aravtovpevo pikog opatoTnTos Yo otdon Sh 6 vypo 0ddotpopa [6]
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Midmog M ehediizpou yopow jm| (porpdarar and to piooy g cieToddpowng opibog muxhopoplag)

Ognigwtia axtive B fm)

00 15 e b i)
Rirpnd opatarreas na araon 5, |mj

Yy. 2.6 Zyéon pfkovg opatéTNTOS Yo 6TAON S, pE TAGTOG ELEVOEPOV Y Dpov M[6]
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

ATOITOVUEVO UNKOC 0PUTOTNTUS Y10 TPOGTEPUGCT] SLJ

To pnkog opatdTNTOS Y100 TPOGTEPAGT) Su glvol To pNKog, Tov amoTeiTol Yo TNV

ac@oAn dwdikacio mpoomépaong eumodiov 1 PpadvmopodVIOS OYNUOTOS Kol Eival

OULVAPTNOT TNG AELTOVPYIKNG TOYOTNTOG V85. Yvvictaton 6g and T0 UNKOG OV S1AVOEL TO

OyMUo. Katd Tn OdtKacion TG TPOSTEPACNG, TO UNKOG OV dlavhEL 6TO 1010 XPOVIKO
dlonuo To ovtifeto Kivodpevo Oynua, Kot v ondotacn ac@aieiog HETaED TV Vo

avtifeTo KIvOuEVOV OYNUAT®V GTO TEAOG TNG SLOIKAGIOG TG TPOCTEPAONG

fs——  AMIQUTOUKEVO HIKOG 0PQTOTATOC YA MPOCTEPQON _-1

Awadpoun Tou oynuar
nou Npoanepva

D e

.

AuaBpo| Tou oxpatoq  ANGoTaoN
nou Npoonepvatal  Q0QaAeiaq

B2 Oynpa otnv apyn g &adkaoiag Tne npeanépaong
[L>  Oxnua oo Tédog Tne dladixaciae Tne nooanéoaane

; _ﬂam&pppn Tou avriferg
" KWVOUHEVOU OYNuatoc '

Xy. 2.7 Ameikévion TumKig O1001KaGiog TPOGTEPUGS TPOTOPEVIEVOV OYNLATOG

To amortovpevo pPNKOG 0paTOTNTOS Y10, TPOCTEPOCT] OTIG 050VG NG OpAdag A
napéxetal amd Tov wivako 2.6.3. Z11g 0000¢ ™G opddoc B mépa amd Tig Tipég tov mivaka

2.6.3, mpémet voL EAEYYETOL KOl TO PWNKOG 0paTOHTNTAG G 160TEGOVG KOUPOLG.

e 0000¢ TV Katnyoptwv A kot B pe eviaio empdveia kukhopopiog mpénet va
dwtiBevionr cLVONKES 0pATOTNTAG Y10 TPOOTEPACT) GLVOAIKA TOVAQYIoTOV 20-25% TOL

LUNKOVG TNG 0000 UE OUOIOHOPOT) KOTOVOUT TOV TUNUATOV QVTOV GTO PHKOG TNG 000V[6].
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2XEAIAZMOX O40Y ME TH XPHXH YYNAPTHXEQN SPLINES

2100 00K TUAUATO 7OV Oev OBETOLV EMOPKES UNKOG OpoTdTNTOS Yo
TPOCTEPAUCT, M OYWPIOTIKN YPOUUn MHETAED TV OVO KoTevbdvoewv Tpémel va

OLOUOPPOVETAL [LE SUTAT GUVEYT] YPOLLUN.

V__[km/h] S_[m]
60 475
70 500
80 525
90 575
100 625
110 675

IMw. 2.6.3 Arowtodpeva pijKn 0paToTNTOS Y10 TPOSTEPAST Su 6€ 0600G TG opGdog A kar B.[4]

I1p0Go10pIGNOC VOLGTANEVOV UKDV 0PUTOTTOC

Ta mpaypatikd veloTdpeEVe, UNKN 0patOTNTOS YL GTAGT, GLVAVTNOCN Kol
npoomépacn vroAoyilovior oe oyéon pe v oplovtioypoeic, TNV UNKOTOWY|, TNV

dwaToun ko Tov mepPEAlovTa YOO TG 000V.

Emeon n wcavotta mopatinpnong tov avlpomivov opOaiod sivor teplopiopévn,
To EUTOOLN TAV® GTNV 000 TPETEL VAL EXOVV €val EAd1oTo PEyeBog, mpokelévon va gival
AVTIANTTTA Kot Katovontd and andotacn {on Pe To UKog 0patdTNTOS Yo 6TAGT. AVTd TO
eldyioto péyebog tov gumodiov e€aptdrar amd TV amrddoom TG avOpdTIVNG OpacNC, TO
OTLTIKG YOPOKTINPIOTIKA TOV EUTOOIOV Kol TOL 000CTPMOUATOS, KABMG EMIONG Kot amd TIg
oLVONKEG POTIGHOV Kot TIG Koupkég cvuvOnkes. Ta eumddio mov eivor apketd peydia,
MOOTE Vo Unv gtvar duvath 1 OEAELOT TOV OYNUATOV TAVEO and aVTd, €V TOVTOLG givorl
duvatov va gival moAy pkpd, yuoo va avayvopilovior £ykopa amd Tovg 0dnNyovs Tov

KIvoOVTOL LE TNV AEITOVPYIKN TayHTNTO V85. Enopévmg d6e pmopet va mpocdiopiclel Eva

EUTOOI0 LE CLYKEKPYUEVEC OLUCTAGELS KO OTTIKA YOPUKTNPIOTIKA Y10l TOV LITOAOYICUO

TOVL HKOLG 0paTOTNTAG Yo 6TAoN. [l avTdv Tov AdYo opiletar g Vyog gumodiov 10
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VYo¢g mov TMPOKLTTEL PE oTobepn OMTIKN Yovio 5 TpdTO AETTA NG HOipAG Yo TNV

TadmTo Ve [6].

["o ToV TPOGIOPIGHO TV VOIOTAUEV®V UNKOV 0pOTOTNTAS 10YOOVV Ol TOPUKATM

KAvOVEG.

— O mpoodopiopdg yivetaw oe oyéon He 1OV 00kO Ydpo. EmmAéov xkatd tov
TPOGOOPIGUO TOV UNKOVG 0patOHTNTOS AapPdvovior vwoyn OAd To AVTIKEIHEVO TOV
VIELGEPYOVTOL GTOV 001KO KOl GTOV TAPOSI0 YMPO, (OTMG Tvakides KAT.) KabmG Kot ot

VOLOTAPEVES Kot Ol TPOPAETOUEVEG PUTEVGELC.

— O mpoodoptopdg yivetal yio KOs THTO PUNKOVG OPATOTNTOG KOl TAVTOTE YMPIGTA Y10l

Kkd0e katevOLVoN KuKAOPOpiag

— O mpocdopopdg TV Unk®v opatdtntos Paciletor ota dedopéva Tov oynpatog 2.6.2

Kot oTig TIéS tov [ivaka 2.6.3

— Ot Béoe15 ToV 0PBUApOV Kot Tov gumodiov avamapictavior oto Lyfua 2.6.4, T6G0 Yo

TO UNKOG OPOTOTNTOG Y10 GTAGT, OGO KOl Y10 TO UNKOG OpATOTNTOG YO TPOGTEPUCT).
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2R
7

4 \\\

®

—— Kateubuvon xivnong

Avvot Topeia TOV OTTIKAOV aKTIVAV ard ToV 0QOaALO TOV 081Y0D 6€ UmOOL0 Y10, TOV TPOGIIOPIGHO TOV

UAKOLG 0paTOHTNTOG Y10 GTAOT

6 g
s N

~—  KateuBuvon xivnone

Avvot Topeia TOV OTTIKAOV OKTVAV amd ToV 0QOUALO TOV 001Y0D 68 EUTOSL0 Y10 TOV TPOGILOPIGUO TOV

UAKOLG 0pATOTNTOG Y10 TPOGTEPAOT)

ZP1,ZP2,7P3: Avvatég 0écelg epnodiav

Xy 2.8 Ofon Tov 0QOUALOD KOL TOV EUTOSI0V Y10 TOV TPOGIOPIGIO TOV PIKOVS 0PATOHTNTAS ViU
6TAGT KOl TOV HIKOVG 0PATOTNTOS Y0 TPOSTEPAGT)
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2XEAIAXMOX OA0Y ME TH XPHXH XYNAPTHXEQN SPLINES

Kepdiaio 3

llopovaoiaon Aoyiouikotd “DromosPlines”™

3.1 A40I''’2XMIKO “DROMOSSPLINES”

To Aoyopkd «DromosSplines» mov dnpovpyHinke ota. TAAIGLO TG TOPOVONG
omlopoatikng epyociag, eivor pio opddo TPOYPOUUATOV YPOUUEVOV CE YAMDGGO
npoypoppotiopod  Visua Basic kot Paciopévov 610 oxed0oTIKO  TOKETO Yo
niextpovikd vroroyiot (CAD) Microstation SE V.5 ¢ Bentley Systems. To Loyiopkd
«DromosSplines » evoouatdvetal kot Asrtovpyei oto mepiPdAlov tov Microstation
npdobeTeg eVIOAEC-TpoypappoTe (Commands) Tov eppovifovial GTov KEVIPIKO KATAAOYO

(menu bar) kdtom amd v ovopacio «DromosSplinesy.

Kivntpo yia ™ onpovpyio avtov 10V TAKETOV TPOYPAUUATOV NTav 1 emBopio
Yy oyedacpd ,ue Pondela Tov NAEKTPOVIKOD LITOAOYIGTY] KOl YPNON TNG EVOAAUKTIKNG
pedddov tov Koumdlmv ehevbepng popong («SPLINESY) ™ opilovtioypagia piog 0500.
Boowkog 6tdy0g ftav kot 0 Katd To duvatdv TEPLOPIGUOS GTO EAGYLIOTO TMV OTULTI|CEDV

YL E10OY@YN OEGOUEVOV KO TAPAUETP®V OtO TAELPAS TOV YPNOTN.

‘Eywve, emopévac, pio mpootddeio va ivat 060 To SUVOTOV TTO CVTOATOTOUEVT
N OAn ddiKacio Kot 0 ¥pNoTNS vo TapeUPaivel Kot vo dAANAETIOPA LE TO AOYIGHIKO
povo otav givon mpaypoatikd aropoitnro. [dwaitepn onuoacio 660nKe kot 6TNY EIMKOTNTA

TOV TPOYPAUUOTOS TPOS TO YPNOTN, ETCL MOTE VA Elval SVVOTOV VA ETOTTEVEL EDKOAN KOl



2XEAIAXMOX OA0Y ME TH XPHXH YYNAPTHXEQN SPLINES

OmTAG TO ATTOTEAEGLLOTO, TPOKEUEVOL VO ByYAlEl TOL CUUTEPAGLOTA TOV Kol Vo TpoPaivel,

otav ypelaletat, oTig KATAANAES emepPacels.

Ot evtoAréc-mpoypdppoto mov amoteAovyv 10 mokéto «DromosSplines » kot mwov
eupavilovtar o¢ Kotahoyog evioddv «DromosSplinesy oto Microstation eivar ot
TOPOUKATO:

o  Kopvoég optlovtioypagiog

o  Xdapaén oplovrtioypapiog

o  KoaBopiopodg popeoroyiag e64povg

e  Mopeoroyikn katdtaEn dpopov

e 'Eleyyog axtivag kopmvrodttag katd OMOE

e 'Eleyyog opatdtmrog

3.2 IEPITPA®H & AOI'IKH TOY AOT'IXMIKOY «DromosSplines»

3.2.1 Kopvgpés Opilovtioppagpios

Apyilovtog 10 AOYIGUIKO, O UNYOVIKOG KOAEital vo €l6dyel ta onueio. amd to
omoio. emAéyel va mepvasl o Opdpoc. H dwdkasio yiveton pe v swcaymyn tov
KOPTECIOVOV  GUVIETOYUEVOV  TOL  OVTIGTOLYOVV  GOTIG KOPLOES TNG  EMKEIUEVNG
opilovtioypagiog ot omoieg apopovv o onueio T Kaumoing Splines kot dev tavtiovrot

LLE TIC KOPVQES TNG TOAVYWOVIKTG.
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Kopuepig Opifovrioy papicg

Drvop = Y

[ [\oooooo |12 oooonc Enéuewn

E [E300000c [ 4000000

E [(zaooooc  [-1z00000 ponyoiucu]
[ [\Ec.oooor |7 onooon n

[ [357 ooooc [0 oo0aoc

& [Frnzsrar [2099e00 _Tefeuraa |
[7 [356a7o00 [ -36.92000 e,
[ [357 22000 [ 5406000

E (60274370 [35.650000 W
[0 [Feza7ont |49 50000 Mirpopopizs

0.000000 0.000000
| | Mo Ao Trype Kopum

| 0.000000 | 0.000000 li
| 0.000000 | 0.000000

|

|

|

| [0000000  [0.000000
| [0000000  [0.000000
|
|
|
|
|

Dvopooic Kopuprs

| 0.000000 | 0.000000
| 0.000000 | 0.000000
| 0.000000 | 0.000000
| 0.000000 | 0.000000
| 0.000000 | 0.000000

Ew. 3.1 Kopvoég Opilovtioypagiog

IMotdvtag to kovpuni OK 10 Aoyiouikd amobnkevel oto apyeio fm.hor tig kopveég kat
elvar £too va cvveyioet oty yapacn g 0d00.
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3.2.2 Xapain opiiovtioypapiog

Ewoanywyn omoxeiwy Xdapafng

BHM (STEP) [ 10.00000C

MhcToc Apdpou | 0000000 Cancel

Ew. 3.2 Ewoayoyn Ztoygiov Xdpaéng

To Moywopkd avtd Bo pmopovce va yopakInplotel ®g Eva amd To. KLPlLOTEPO
TPOYPAULOTO, 100G TO PacIKOTEPO OAMV, TOV TAKETOV TPOoYpoaupdtmv «DromosSplines »,
enedn eival akpPdg avtd 10 omoio TeEMKOS oxedtdlel oty 006vn TOL LIOAOYIGTH TN
optlovtioypagio ng 0d00. Apyikd, dapdalel to apyeio (fm.hor) to omoio mepiéyet to Tig
GUVTETOYUEVES TOV KOPLP®V 0p1oVTIOYpaPiag oL £XEL OMCEL VOPITEPO O YPNOTNG. TN
cuvéyeld, Kahel Tov ypnotn va mAnktporoynocet to emBountd Pipae (STEP) ywo tov
VIOAOYIoUO OA®V TV onuelov Kot 10 oyedoud g oploviioypaeiog Tov OpOHov
KaOmg Kot 1o emBountd TAGTog TG 0601 Kot To KoTowpel oto apyeio (XLSTEP.dat). To
Brina avtd Ba kabopicel To TAN00G TV GVVOMK®OV onpeimv TG oprlovtioypaiog wov Oa
VROAOYIGTOVV 0td T0 Aoyioptkd. Oco mo peydio givar to Prpa, t16co Arydtepa onueio Oa
VTOAOYIGTOVV Kol ENOUEVAOS TOGO To Ypryopa Oa ekTeEAEGTOHV OAOL Ol VTOAOYIGHOL KO
YL TO GYXEOOOUO OAAGL KOL Y100 TNV TPOYHOTOTOINON TV EAEYX®V apyoTepa. Amd Vv
GAAN, 660 mo piKpO elval To Prpoa, TOG0 TO Aemtopepng Ko akpifrg Oo eivon m
optlovtioypagia Tov dpouov. Av yio mapdaderypa dobel wg emtBountd Prjpa n povada, To
Aoyopkd Bo voloyicel onpeio avd £va PETPO Yo TO oxedIAGUO TNG opLlovTioypapiog
tov Opopov. Otav 10 AoyopIKO vmoAoyicel OAo. Ta onueic Kol oYeddcEL TNV
optlovtioypagia pe kapmoAn SPLINE, kataympei to dedopéva mov éxovv vroAoyiobei
v 6Aha o onpeia g oplovtioypagiag (tTnv TETUNUEVN TOV ONUEI®V X, TNV TETAYUEVN
TV onueiov Y, v tpodtn moapdymyo Y'(X), t devtepn mapdywyo Y (X)) oto apyeio
(sp3.dat).
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3.2.3 KaBopiouos poppoioyiag e0apovs

Aol oyedidotnke 1 oplovtioypapio, 0 YPNOTNG KoAeitalr va ONAMGEL GTO

AOYIGLUKO, ONUOVPYDVTOS TOADYOVO TOV TEPIKAEIOVV TIG AOPMIEIC-OPELVEG TEPLOYES, TN

popeoroyio tov €ddpovg otV mepoy Tov €pyov. H dmuovpyia tov molvydvov

popeoroyiag yiveror gilodyovtag otov mivaka tov Kopvpwv TToAvydvov Moppoloyiag

Eddgovg (morfl.bat) tig cuvietayuéveg tov entbountod molvymvov.

[Ipocoyn, 01 GLVTETAYUEVES TG TPMTNG KoL TNG TEAELTOLOG KOPLONG TPEMEL VoL ivart 1d1€G

Yo VoL ovoryvopicel To AOYIGUIKO TO KAEIGILO TOV EKAGTOTE TOAVYDVOV.

Kopuepig NoAvyamvou Mopipohoyiag Aocpadoug-Opeivol Eddepoug

Drvop = Y

[1 [127.00000 | 44.00000C
|2 | 225.00000  [-23.00000
[E] |@3.000000  |-63.00000
|4 [127.0000C [ 44.000000
| | 0. 000000 | 0.000000

| | 0.000000 | 0.000000

| | 0. 000000 | 0000000

| | 0.000000 | 0.000000

| | 0.000000 | 0000000

| | 0.000000 | 0.000000

| | 0. 000000 | 0000000

| | 0.000000 | 0.000000

| | 0. 000000 | 0000000

| | 0.000000 | 0.000000

| | 0. 000000 | 0000000

| | 0.000000 | 0.000000

| | 0. 000000 | 0000000

| | 0.000000 | 0.000000

| | 0. 000000 | 0000000

| | 0.000000 | 0.000000

Endpavn
Mporpyodpey

il

TedzuTain

it

MopepPodr

Efofios

Mpogoxd n npaTh pe Thy Tedeutain Kopupr Npanzt v &xouy B ouvTeTaypdves

Ew. 3.3 Kopvoég ITolvy®dvov Mop@oroyiag Ao@®ddovg Opeivod Eddagovg
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3.2.4 Mopgpoloyiki katdraén Tov dpouov

O ypnomg «Tpéyxovrac» 1o vrompoypappe morfgraf.bas to Aoyiopikd yopdooet
amd Olo to kopvgaic onueion Tov Spopov gvbeleg MPOg OAEC TIG KOPLYES TOV
HOPPOAOYIKOD TOAVYMVOL TOV KOTOOKEVACTNKE TPWV. TNV GLVEYEWD TPEXOVTOS TO
tomi.bas to Loylopikd peTpdVTIC TO GOPOIGHA TMV YOVIDV TOL SNUIOVPYOVVTAL UETOED
TOV TPOoAVaPEPHEIC®V EVOEIDOV OVTIAAUPAVETOL, OV TO EKAGTOTE ONUEID AVIKEL EVTOC TOV

HOPPOAOYIKOV TTOAVYDVOV.

leopetpn) mopamounn: Av éva onueio Ppioketar eviog €vog moAvydvov, TOTE TO

dBpolopa TOV YOVIOV TOL TPOKLITTOVY Otd TNV Eveon Le gvbeieg Tov onueiov pe Oheg Tig

KOPLQEG TOL TOAVYMVOL givar ico pe 360 ° .

Xypa 3.1
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Ev mpoxeuévar A: wl+w2+w3+wi+ws = 360 °
Evé) B: W6+W7+w8+w9< 360 °

A@ob LomdV T0 AOYIGUIKO KOTATAEEL LOPPOAOYIKE Tl GNUEID TOV OPOLOV, GTN CLVEYELD

npocBétel GAAN ol TOPAUETPO oTO NN vEapyov opyeio sp3.dat mov agopd ot
HOpQOAOYiaL.

3.2.5 Eleyyos axtivag kaunviotytas kata OMOE

H dwdwcacio mov akorovdnOnke 6to Aoyiopkd yua vo Bpebel n axtiva kapmvrdomtog o

KkdOe onueio Tov SPOUOV TPOKHTTEL ATTO TNV EPAPLUOYT| TOV TOTOV:

|1+ f()?2
p(t) = ”
Lf(#)] = 3.1)
[Mopaywyiletor n apyiky covapTnon tov AEova Tov dPOUOL HEXPL TN OEVTEPT TTOPEY®YO

Kot 6T cvvéxeln epappoleton n oyxéon X 3.1.
21 ovvéyeln mapatiBeTal T0 ATOCTAGL TOL KOOIKO GTO OTOI0 POIVETAL O VTTOAOYIGHAC.

YL (12)=XM(-1)* (X()-XL(2))3/(6* H(j-1))+X M (§)* (XL (j2)-x(-1))3/(6* H(j-1))+
(y(-1)-(XM(-1)*H[-1)"2/6))* (x(1)-XL(2))/H([-1)*+(y()-XM()*H(-1)"2/6)* (XL (j2)-
X(-1))/H(j-1)

YDL (j2)=-XM(j-1)* (X ()-X L (12))2/(2* H(-1))+X M ()* (XL (j2)-x(j-1))2/(2* H(j-
D)+ ()-y(-DYH[-1)-(XM()-XM(-1))*H(-1)/6

YDDL (j2)=XM(j-1)* (X(j)-XL(j2))/H(j-1)-XM({)* (XL (j2)-x(-1))/H(j-1)
if YDDL(j2)<>0 then
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CURV(j2)=(((1+YDL(j2)*2)*1.5/Y DDL(j2))*2)\(1/2)

3.2.6 'Eieyyos opatotntag kata OMOE

O ovyKekpIEVOG EAEYYOC TPOYUOTOTOLEITOL Y10 OPOTOTNTA GTAGNG KOt
otaBuevong. H Aoyikn| g ovykekpipévng LokpoevtoAng faciletarl otnyv avayvopion g
0000 ¢ £va eKTeETOUEVO ToADY®Vo. To moAvywvo anotedeitan amd ta aploTtepd Kot de&td
opra Tov dpdpov. ‘Exovtac mg dedopévo autod, ot péon kdbe pedpatog katebhuvong

evromilovtat onueia ko’ 6A0 To UKog TS 0000 avd £var HETPo.

- OpoToOTNTO Y0 GTAGT).

. ﬁ7
v
/ —— Kateubuvon xivione \

Xympa 3.2

Onwc eaiveton 6t0 MOPATAVEO YN, otV Tepintwon g Opatdtntag 6€ otdon, To
Aoyouko evavel pe gubeia 1o kébe onueio oe va pevpa KatevBvvong e OAa ta onueio
OV TO OKOAOLOOVV YIMOUETPIKA GTO 1010 pevpa, UEYPLS OTOVL OVTIANEOEl OTL Kémol0
onueio Tov gubeldv mov dnuovpyel, Ppioketal ekTd¢ TOV TOALVY®OVOL TG 000V. TotE
LTOLATO 1] SLOOIKOGIO CTAUTE KOl TO UNKOG TNG OUEGMS TPOTYOVUEVNS YPOUUNS ( TOV
Bploxotav €5’ OAOKANPOL HEGO OTO TOADY®VO TNG 000V) KOTAYPAPETOL MG

mpaypoatorotovpevn Opatdtnta 6TAoNg Yo T0 EKAGTOTE G UELO.
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- OpaTOTNTO Y0 TPOCTEPUGT)

~———  KateuBuvon xivmone

Yypa 3.3

Onwg eaivetol 610 mopamave cyfua, oty tepintwon e OpatdTToc GE TPOGTEPACT),
T0 AMOYIoHKO evovel pe gvbela to kdbe onueio oe éva pegvpa kotevBovong pe 6Aa ta
onpela TOV TO aKOAOVOOVV YIMOUETPIKA 0TO avTiBeTo pevpa, HEXPLS OTOV avTIANEOel 0T
Kdmolo onpeio tv evbeudv mov dnUovpYEl, PpiokeTal EKTOC TOV TOAVYDVOL TNG 000V.
Toéte avtdpota 1 O1001KAGI0 GTANATE KoL TO UAKOG TNG AUEGMOG TPONYOVUEVNG YPOLUNG
(mov Pproxotav €€’ oAokANpov HECH GTO TOADY®VO NG 0000) KOTAYPAPETOL MG

Tpaypotorotovpevn OpatdtTnTo TPOCTEPACTC Y10 TO EKAGTOTE GNUETD.

AoV Bpebel n mpaypotomooduevn opatdtTo Yoo KGBe onueio, kortackevdleTon
oldypappo 6to omoio @aivovior OAEG Ol TIHEG TOL TPOEKLYAY OO TNV TPONYOVLEVT|

ddkacia, Kot Tovtoypova yivetar kot o Bykpion pe tig amrovpeveg katd O.M.O.E.
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Kepdiaro 4

Xpnowororobueves Eliomocic

4.1 EZEIXQ3H I'QNIQN

H e&icoon tov yovidv tvon pia e&icmon, n onoio Kavel TV 15100 SOLAELY LE oV
g e&icmong eyklmPiopod, dniadn pog divel moto onueio eivor evtodg Kot oo givor

€KTOG OG TTEPLOYNG.

‘Eva onpeio oymuatiet pe dvo dAla onueio kdmola yovia, mov eivat duvatdv va
vroAoylotel pe 1N Ponfeld Tov VOUOL TOV CLVNUTOVEOV OV Elval YVOOTEG Ol
ocuvteTaypéveg Tov onueiov oavt®v. Ot amootdoelg HeTaéd Tomv onueiov kabmg Kot ot
TAEVPEC TOL TPLYy®VOL vmoAoyilovtal pe omAéc pobnuoatikés oy€oel;, ot omoieg

TaPOLGLALOVTOL TAPOUKATO.

2N OCULYKEKPEVN OWMAMUOTIKY, £YOLHE &va TOAVYWOVO TPIOV KOPLP®OV LE
amotédecpa Eva Tuyaio onueio oynuatilel Tpel, OO0 IKES YOVIES LE TIG KOPLPES TOL

TOAVY®OVOL QLTOV

‘Eva onpeio PBpioketon evidg g meployfg ToL TOALY®OVOL OTOV TO AOPOIGHA TV
YOVIOV Tov oynuatilel To onueio autd pe TG Sd0YIKEG KOPLPEG TOV TOAVYDVOL, £ival
{ico ne 360°(4009) . Avtifétamc, éva onueio Ppioketar ekTdG TS TEPLOYNG TOL TOAVYDOVOL
OTaV TO AOPOIGUA TOV YOVIDV TTOL SYNUOTICEL TO oNUElo aVTO HE TIG SLODOYIKES KOPLPES

TOV TOALY®OVOV, glval piKpoTepo amd 360°.
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b1+b2<400
al+a2+a3=400

2(x2,y2)

Xyfpna. 4.1

Merafintéc:

» 51,52,S3 To unKn TV TAEVPOV TOV TPLYDOVOL
d1,d2,d3 ot amdoTooT TOL CNUEIOV ATO TIG KOPLPEG
al,a2,a3 ot oynuatilopeves YOVIEG

XW,YW,ZW 01 GUVTETAYLEVEG TOL GNUEIOVL

YV V V V

x1,y1,Z1 o1 cuvieTOYUEVEG TOV KOPLODV
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YXyéoeic:
Slz\/(Xl—XZ)Z +(yl-y2)*

322\/(x2-x3)2 +(y2-y3)°
S3=—\/(X3—X1)2 +(y3-y1)®
d 2=\/(x1—xw)2 +(y1l-yw)?
d3=\/(x2—xw)2 +(y2-yw)?

d 1=\/(x3)—xw)2 +(y3-yw)?
_ (d22+d3%-s1?)

al
(2=<d2=<xd3)
as— (d3%+d1”-s27)
(2<xd1lx<d3)
a3— (d1P+d27-537)

2<xdlxd2)
a—al+a2z2+al3

42 EZEIXQXH TOMHX

H &ficwon toung amotekeitor ovclootikd amd 600 €£10DGEG Amd TG Omoieg
€EAYOVTOL Ol GUVTETAYUEVES TNG EKAGTOTE TOUNG OVO gvBeldv. Baoikr tpobindOeon eival
va givol 01 CLVTETAYHEVES TV KOopveov kdbBe evbeiog yvootés. H efiocwon ovm
YPNCLOTOIEITOL GTNV TTEPITTM®ON TOUNG TOV AEOVA TOV JAOPOLOV  LE TO ONLOVPYNUEVOL
TPIYyOVO-EMPAVEIEG, OTNV OVTICTOYN TOL &YKAPGoL AEovo 6TO JLUOPOHO KOl GTNV

KOTOOKELT] TOV OPLYHATOV-ETYOUATOV OTIG SLOTOUES.

‘Eoto Aourov, 6t avalnteital  topn 6vo gvubeidv: (12) ko (34). I'vopilovrog tig
ovvtetaypéveg toug X1,y1,x2,x3,y4,x3,y4 vroroyiovtor ot Aoyor (y1- y 2)/ (X1-x2) ko
(y3- y 4)/ (x3-x4) ot omoiot amotehohV OVOLAGTIKG TNV KAiom TG gubeing.O Adyor eivan

mhvto Oetikol ywoti ov dloyo pe 1 0éom tov onuelov og mpog tov dfova




2XEAIAXMOX OA0Y ME TH XPHXH YYNAPTHXEQN SPLINES

petapdArovror aplOuntikd ot cvvietayuéveg(oni. av to x1<y2 tote yl=yl wor ¥2=y2
aAMag x1=x2 kot x2=x2).

"Exovtag vroloyicel Toug AOYOUG Ol GUVIETAYUEVEG TNG TOUNG dlvoviol omd Tig

GY£0ELG:

t= yl-y3+a2x x3-alx x1)
Xt=( (a2-al) , omov al ,02 o1 Adyot.

yt=yl+alx (xt-x1)

‘Etol vmohoyilovton ot cvvietaypéveg g toung. Zvyva BéPora avalnrteitor to
VYOUETPO TNG TOUNG, TO omoio divetan pe tn Pondeta g e€lowon emmédon OT®G AT

TEPLYPAPETOL TOPAKATE.

Y
1(x1,y1)
4(x4,y4)
T(xt,yt)
3(x3,y3) 2(x2,y2)
X
Xy. 4.2
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2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

A3 EZIXQXH ENIITEAOY

Q¢ yvootov, éva erinedo opiletal amd tovAdyiotov Tpio onueio. H yevikn popen

¢ e€lomong Tov emmédov giva :

z=ax+by+c (*)

omov a, B, € otabepéc Kat y, v, { 01 GLVTETOYUEVEG TOV CNUEIWV TOV EMUTESOVL.

Av vrépyovv tpio onueion A(X1, y1, z1), B(X2, y2, 22) ko I'(X3, y3,23) to1€ avtd
opilovv éva eminedo, otav gnaindedovv v e&icwon tov emmédov (*). [Mapoakdrtw Oa
npoonadncovpe vo opicovue Tic otabepéc ab,c ue ta yevikd onueion A, B kou I' ko
GUVETAG [LE TIG AVTIOTOLYES GLVTETAYUEVEG TTOVL Bal divovTat LE T HopPT| LETAPANTOV.

Emopévog ywo ta onueia A, B ko I' ) e&iowon (*) pog otver :
z1=ax1l+byl+c (1)
z2=ax2+by2+c 2
z3=ax3+by3+c (3)

2UVETMG EXOVE :

(2> c=1z,-ax,-by, (4

omote N (2) yiveton :

(3) —2 >z, =ax,+by,+z,~ax,~by, -

x2=x1 sa= (Zz -23)—b><(y2—y3) (5)
Xy, = X3
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€ cuvdLACUO LE TIG 000 Tapamdve oyéoels kot TV (1), Ppiockovpe ) petafinty

b, onote :

()—22 >z =ax, +by, +z, -ax,-by, -
= (z,-z,)+ax(X;-X,) +bx(y,”y,) »
(22'23)'b X (yz'y3)

= (2,-2)) % (X,X3) +(Z,-25) x (XX, )-

-bx(y,-y,) x (XX, ) +bx(y,-Y,) x (X,-X;)=0 —
—>bx [(yl'yz) X (Xz 'Xg)'(yz 'yg) X (Xl'Xz)] +
+(2,-2,) X (X,-X3)H(Z,-25) x (X,-X,)=0 -

—O 5(z,-2)+

x (X,=X,) +bx(y,-y,)=0 -

b= (2,-2,) x (X,-X3)-(2,-25) x (X;~X,)

a9, ) % ()Y ) < ()

A7 ) oyxéon (5) o cuvdvacud pe v (1*) mpokvmtel 10 A, OMOTE:

(5) —sa= (22'23)'b X (yz 'ys) (1%) N
(Xz -Xs)

Ly (ZmZ) X (X X)(2,72) X () 7%,)
( 2 23) (yl'yz)x (X2—X3)—(y2 _y3) % (Xl_xz) (y2 y3) (2*)
(Xz 'Xa)

—a=

A6 ) oyéon (4) o cuvdvacud pe v (2*) TpokLRTEL TO C, OMOTE:

(4) >c=2z,-ax, —by, —=
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(2,-2,) x (X, -X5)~(Z,-25) x (X 7X,)

—c=z, - ) (Y1Y2) x (X5 -X3)-(Y,Y3) X (X,-X,) x(¥,-Ys) e
(X2'X3)
_(2025) % (X Xg)(25-25) x (%, 7%,) Y (3%)

(yl'yz) x (Xz X3 )'(yz 'yg) X (Xl'xz)

O otobepéc ab,c g e&iowong tov emmédov opioTnKov TARPWOE Amd TIC
ocvvtetaypéves tov onueiov mov opifovv éva emimedo. Xvvenmg, €vo Tuyxaio ornueio
O(X0,Y0,20) Pploketon oto eminedo 6tV M e&icmon Tov €mmESOL emaAnfedeTon amd TIC

GUVTETAYUEVES TOV.

H &fiowon tov emmédov ovuPdirer otV avedpecn TV LYOUETPOV TV

SPOPMOV CNUEI®V TOV EMPAVEIDV.

4.4 EZE1XQ3XH ETKAQBIXMOY

‘Eva mpoPAnua mov xpnlet avtilet®dmong oty Topeio Tov TpoypEaUIaTog TaV O
TPOTOG LEGM TOV OTOIOV OVIYVEVETOL O oNueio ival pPéca og o TEPLOYY| Kot To eivan
EKTOG TEPLOYNG. XTN OCLYKEKPEV OUTAMUOTIKY €pyoacio To TPOPANUO veicToToL
capmvovtag ta onueio g mepoyng ot omnoio Ppiokovior ot vroyneleg BEceg Tov
dwdpdpov omwg avtéc kabopilovtar amd 1o ypnotn. Emiong n Inroduevn e&icmon
YPNCLOTOIEITOL  OTNV  KOTOOKELY] TOV  OPLYUATOV, EMYOUITOV TOV  OLOTOUMV

Anpovpyeitor Lomdv Evog kivvafog 6ToV 0Toio capmdVovVToL To G UEia.

H &wddotatn popeny tov kdvvaPov eivor éva opBoymvio, kabe @opd,
YNOLOTOMUEVO e Amelpa. onpeia oe cuykekpiuévn amodctoon (Prina) HeTa&d toug. Znv
OmAOUOTIKN VT gpyocio dnpovpyeitor o i010¢ kdvvaPoc v kébe empaveio 1 {ovn

TOV aEPOdpOuiov.

-58-
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Yuvenms, eivar oamapoaitntn pio oxéon mov va eEeTAlEl av €V GLYKEKPIUEVO
onueio kabe Popd, o GYEON LLE TIG GLVIETAYUEVES TOL (X,Y) 0TO Y®Po, PpiokeTon péca oe

Ho optopéEVN TEPLOYT oo Tpia 1) TEcoepa GNUEia.

Xe éva dEovikd ocvoTnUo GLVTETOYUEVOV (X,Y) €val TOAVYOVIKO CYNUO, LE
YVOOTEG TIG CUVTETUYUEVEG TOV KOPLO®OV TOV, £l 0edopéEVN BEom g TPog 6TOoVS AEOVES

GUVTETAYUEVOV.

1(x1,y1)

Xy. 4.3

"Eva tuyaio onpeio 6to ydpo pe YVOOTEG TIG GUVTIETOYUEVES TOL Umopel va efvart péoal
otV €meAveld Tov opilel T0 MTOADY®wvo ovtd M €€ and avtnv. Onwg eaivetor 610
oynua (7.4.2), to toyaio onueio O(X0,y0) eivar péoa 6to MOAVY®VO, VM TO OMUEia
A(xaya) ko B(xb,yb) Bpiokovtar é€m amd avtd, evd kot ta Tpio. avtd onueio govv

v id1a cuvtetaypévn X, XO=xa=xb.
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A(xa,ya)

i0(x0,y0)

(x0,y43)

B(xb,yb)

Xy. 4.4

To mpdPAnpa cvvictatal 6to moo and ta Tpie onueio eivon péoa Kot mowo €
amd 10 MOAVY®Vo. Av givar oyedlacpéva gival e0koAo va ta Bpovpe, aAld (nteitol M
oY£0M €KEIVI TOL e YVOOTEG TIG CLUVTETAYUEVES TV, VO e&€taon, onueiwv Ba divel ta

onueia mov givor evtdg 1 KTOG TOL TOAVYDVOD.

Agdopévou 0Tl elval YVOOTEC 0L GUVTETUYUEVEG TV TEGGAPWV (1] TPLOV) KOPLOOV
TOVL TOALY®OVOL €VKOAN opilovian o1 eEloMaElg TV gvheldy TV TAeLP®V ToL. Eyovtag
YVOOTN TN cuvieTaypévn X tov onueiov (X0=xa=xb), katolqyovpe oty e&icmon g
evbeiog mov eivan kdBetn otov G&ova TV Y Kot OV 1GYVEL Yoo OAQ OVTA TO GMUEiaL.

[Tpdkertan yuo v evbeia pe e€iowon X=x0.

Ta onuela topng g evbeiog Tov onueiov pe T gubeleg TOV TAELPOV TOV
KOPLO®OV gival YVOoTd, av oTIg e£l0MOELS TV gVBeldV TV TAevp®dV Bécovpe g X To X0,

7oL €ivort TN
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Kdabe @opd {nrodvtar Vo Topéc mov yivovion pe TG evbeiec twv migvpov. Ot

{nrodueveg Topéc kaBe popd Bpiokovtal pe eAéyyovg mov yivovion pe Bdon tn Béon tov

onuel®v oG TPog Tov a&ova TV ¥, (PAETE Tapamdve) T0 CLUYKEKPIUEVO TOPASELYLA, Ol

TopéG etvar avutég tov gubeidv 14 kot 34, pe ocvvtetaypéveg avtiotoryo, (X0,y14t) ko

(x0,y43)

H tehkn oyéon éxet o¢ €€NG :

Bpiokovpe yw ka0Be éva eferalopevo onpeio (O, A M1 B) 71
OL0POPES TOV OUVIETAYHEVAOV Y TOV  ONUEIOV OVTOV pE TIg
ovvteTaypéves Y TOV onueiov toung, oniadrn,  mwY., YO TO
onueio O ta (y14t-y0) ko (y43t-yO0).

Ev cuveyeio, kGvoope To YIVOPEVO GUTAV TOV 000 d0QPOPAV, KAOE
Qopd, Kav yayvooue vo. PBpovpe av givor 0OeTiké M apvnTIKO TO
OTTOTELEGLO TOV YIVOUEVOV.

Av 10 Yivopevo gival apvnTikd TOTE TO onueio mwov efeTdoape givan
RECOH GTNV TEPLOYY] TOV TOAVYOVOL, OV OpMS €ivor OeTikd TOTE TO

onpeio givan EKTOG TG TEPLOYNS TTOV EEETAGUE.

To ywvéuevo avtodv TV d1apopdv to ovoudoape e&icwon eyKA®BIGHOL Kot TV

YPNOLOTOOVLE Y1 va Bpickovpe mola onpeio Tov kKévvafov givol HEco G€ po TEPLOYN,

empdveln, {ovn N evbeia kot ol oyl
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Kepdiaio S

ITAPOYXIAYXH AEITOYPI'IAY AOI'T2MIKOY

5.1 KATAYXKEYH OPIZONTIOI'PAPIAY

IMa va Eexvioovpe 10 Aoyiopiko, Eekvape emaéyovtog to button: “Koryfes
Orizontiografias” o6 to tab “DromosSplines”.

T E -~

B> Ons!
ol LW | .t
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Me avt TNV evépyeila anTOUaTa 0 VITOAOYIGTAE ovoiyetl Ty macro “horafi.bas”
GTNV OTTO10 EIGAYOLVLLE TIG KOPLPES opllovTioypapiag, OnAadr| Ta Kaipto onueia and o

omoia TPOKELTOL VO TEPVAEL O SPOLOC.

Yvvenmg epydpoote oto Action Window mov gaivetot Tapakdto.

210 TapdBvpo avTd, E1GAYOVTAL 0L GUVTETAYHEVES e TOV avEovTa optBpd Tovg

UTPooTa Kot eV cuveyeia, Totdvrag to kovuri OK amodnkedovion oto apyeio “fm.hor”.
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"o va Tpoympioovpe 6To oyediocud Tov dpouov emAéyovue to button «Xargh

Orizontiografias” and to tab “DromosSplines”, to onoio avoiyel trv macro “aggspl.bas”.

s fa I e - Rhkes 0Whes b ooy . tass & e,

BAIPD N had
Aalod e




2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

Y10 onpeio owtd 10 Aoylopkd eppaviler éva action window oto omoio o ypoTNg
KoAgitar va g10dyet 1o Pripa mov emBupel va ypnotporomdei amd tov akydpbpo (Préne

Splines) ka1 to TAGToC TOL dPOLLOV.

e ST S
L Y

MASER" - J AL j
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2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

A@o¥ eloayBobv ot embBountég Tnég Ko matnbel 1o mAnkto OK, 10 Aoyiopikd
avtopato oyxeotdlel tov opopo. Kot amobnievel ta onueio Tov opdpov kabmg Kot Tig
TPOTEC, OEVTEPEC TAPAYMDYOLS KOl TNV GKTIVO KOUTVAOTNTAG TOVG 6T0 apyeio “sp3.dat”.

T LI DM, Lt | (O
T Ven

L8 LT85V g

CEE- b D% |
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Kdavovtag zoom BAEmovE o AETTOUEPELD TOV GYESLUGLLOV.

o O IMPLEX O, Lowie | PEANTRLES RO | P
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5.2 MOPDPOAOI'TIKH KATATAZEH TOY APOMOY

Ymv emouevn @Aon o ¥pNotng KoAeital va mpocsdiopicel (eykAmPilovtag tec o€
TOAVY®OVO) TIC AOPMOELS TEPLOYEC oL Ppickovianr otnv meployn. H dwdwkosio avtn

Eexwaer matovtag to button “Koryfes Morfologikou polygwnou” oto tab

“DromosSplines” to omoio avoiyet tnv macro “morfl.bas’.

VNSO SR DO T S
Tt vme -

O

|

TR LY TR 0N 8|
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‘Etor  epgaviletow ommv  006vn 10 mopdbvpo oto omoio ecdyovtor ot

GUVTETAYUEVEG TOV KOPLP®OV TOV LOPPOAOYIKOD TTOAVYDHVOL

Tre CONR 1% DR | wnd 2 AT BT e
Vo v be W

TME~B LY

>t0 onpeio owtd mpémer va onuewdel OTL N TPAOTN Kot TEAELTALN KOPLPT TOV

TOAVYDVOL TPEMEL VO, TOVTILOVTOL Y10l VoL KAEITEL TO TOADY®VO.

-69-



2XEAIAZMOXY O40Y ME TH XPHXH YYNAPTHXEQN SPLI

NES

AoV etvar Oda Etotua ko wotnOel to OK, 10 Aoyiopuikd amobnievetl Ta otoryeio

oto apyeio “morf.dat” ka1 o ypnotng ev cvveyeia npémel va matiost o button “Xargh

Morfologikou Polygwnou” cto tab “DromosSplines”

LVl B0 OO ey

e A

PR
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‘Etot avtopata avoiyelt 1 macro “morfgraf.dat” ko yapdoocetor 1o pop@oroyikd

TOAVY®VO OV £YKAMPILEL TIG AOQPMDOEIS — OPEVES TEPLOYES TOV YAPTT.

Lohsdt 8 AT ELLLAN T IO Wt
e Sebnl v e

BE»D O
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X1 ovvéxeln o ypnotng mpémel vo motnoel to button “Morfologikh analysh
Dromou” tov tab “DromosSplines” mpokeiévov 10 AOYIoHIKO Vo EVTOTIGEL TTolo amd To

onueia Tov dpopov Ppiokovial EVTOG TN TEPLOYXNG TOL TOAVYDVOV.

T as-~D

.-

srAs-Ty
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"Etot avoiygton n macro “tomi.bas’ n omoia yia kGOe onpeio tov dpdHOV EVOVEL TO
EKAOTOTE OMNUEID HE TIC KOPLPEG TOV TOAVYADVOL Kol HETPOVING TIS YOVIEG TOL

oynuatiCovror avtihappaverol edv 1o onueio Ppioketor evtdg N extdc.(PAéme ke@draro

eElomoeg)
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Me zoom @oaivetonl o AETTOUEPEIDL TOV OYEOIOL TPOKEWWEVOL Vo YIVEL TTLO

KOTOVONTN 1 EPAPLLOYT.

A@ov ohokAnpwbei N dradikacio 10 Aoylopkd dnuovpyei to apyeio “tmorf.dat”
010 onoio amobnkeveTar yio kabe onpeio Tov dpouov pia T tp(i) Tov VIodNAGVEL av

gtvon 2 1o 011 to onueio PpiokeTon vidg ToL TOAVYDVOL Ko av givan 1, extdg.
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2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

5.3 EAET'X0X AKTINAY KAMIIYAOTHTAY KATA OMOE

> ovvéxelo o YPNoTNG &ivor £TOWOC v EKTEAECEL TOV EAEYYO OKTIVOg
kapmolotntog katdé OMOE. Avté vyiveton motoviog to button “OMOE  ak.
Kapmylothtas” oo tab “DromosSplines”.

S T (31 Taw Sei anidec WOl b ooy . tass o °.

Mgl = 4100
e e W
s e el

M

mASR-CR o

‘Etot evepyomoteitar 1 macro “omoe.bas” n omoia poptdvel ot uvAun Ol Ta
péxpt Toto e&aryopevo dat apyeio amd ta Tponyodueva vro Tpoypappota. Apyilovtog o
xpNotng kaAeite péow tov mapabbpov mov epgaviCetor va emAéer v emBoun
tayvmta Ve, katnyopia dpopov (ALAILBIBII kAn) kou av B€Aer vo cuvvmoloyicel tnv
eMiKAN O 6TOV EAEYYO TOVL.
(I'lo. kadDTepn evkpivela OTIC EIKOVES OO €00 Kol 0TO €CHS GPNVOVTIAL 01 YPOUUES TTOD

TPOEKDYOV ATO TV UOPPOAOYVIKY KATATOLH TOV POUOD)
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LK OB, L w1
Lowat s som

BE -0 0O«
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.
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2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

Y& TepPImTMOT OV 0 XPNOTNG EXEL EMAEEEL GLVOLOAGUO TOYVTNTAG KO KATNYOPiog

OpPOLOV TTOV BEV LIAPYEL, TAPOLGLALETOL TO TOPAUKATED UHVULLAL.

LML DM, L | WAL (B s

sdee=Dgers oy ! o)

Av givar OAa evTAEEL TO AOYIGUKO TTPOYWPEEL KOVOVIKE GTOV EAEYYO.
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2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

2V TEPIMTOON oL LILAPYEL TPOPANUA Kot 1 aKTive KAUTLAGTNTOG Elval KAT®

TOV EMTPENMTOV GE KAMO10 onpelo, Tapovotdletarl To eENg UAVLLLOL.

Tty T Bt

IR DM, Lt AR b

(st mves S Tod -

LR

& -

‘-
|

s AS-T 4y
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Av 6ho. Too onuela €OVV TNV OTOITOVHEVY] OKTIVOL KOUTLAOTNTOG, TOTE TO

AOYIo KO TEPpUATICEL KOVOVIKA eREaviloVTOG TO TOPAKATM UVOLLOL.

T £ DR, Lt 1 WS (D bed
[ Ao Tk it b
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2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

5.4 EYPEXH THY OPATOTHTAX I'lA KAOE *HMEIO TOY APOMOY
KAI KATOIIIN EAET'X0X

Apyikd o ypnomng mpémel vo TpELEl TECCEPO VLTOTPOYPAULOTO TO OTOiN

Bpiokovtar péoa oto “DromosSplines”’/”’Oratotita”, kot givot To

1.Eyresh Oratothtas Stashs A-D

Evepyomoteitoan 1 macro “oratStashA-D.bas” nov Bpiokel yio kdbe onueio tov

OpOLOV TNV 0pATOTNTA TOL Y10 6TACT O€ TopEia omd aploTEPE TPOG de&1d Kot €V GuveyEin
dnuovpyet o apyeio “oratotitaSTA-D.dat” oto omoio kot omobnkevel T TWEG OV

VTOAOYIGE.

2.Eyresh Oratotitas Stashs D-A
Evepyomoteitoanw  macro “oratStashD-A.bas” nmov Bpiokel yio kdbe onueio tov

dpOLOL TNV 0paTOHTNTA TOL Y10 GTACT) GE TopEi Ao deELd TPOG APLOTEPA KOl EV GLVEYELN
dnovpyel o apyeio “oratotitaSTD-A.dat” oto omoio kot omofnkevel TG TIUES TOV

VTOAOYIOE.

3.Eyresh Oratothtas Prosperashs A-D

Evepyonoweiton 1 macro “oratProsA-D.bas” mov Bpioketl yio kdbe onueio tov
OpOLOL TNV 0paTOHTNTA TOL Y10 GTACT) GE TOPEia 0o aploTEPE TPOG O&Ld Kt €V cLVE)ELN
dnuovpyet to apyeio “oratotitaPrA-D.dat” oto omoio kot omoBnkedel TIC TIWES 7OV

VTOAOYIGE.

4.Eyresh Oratothtas Prosper ashs D-A

Evepyomoteiton 1 macro “oratProsD-A.bas” mov Bpiokel yio kdbe onueio tov

OpOLOL TNV 0pATOTNTA TOL Y10 6TACT O€ Topeia amd 0eE1d TPOG APLOTEPA KAl EV GLVEYELN
dnuovpyel to apyeio “oratotitaPrD-A.dat” oto omoio kot omoBnkedel TIC TIWEC 7OV

VTOAOYIGE.
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2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

21 ovvéyela o ¥pNoTNG KaAeitan T elodyel TV Vs yoo Ty omoio kadeital vo
yiver o ékeyyxoc opototntog katd OMOE. Avtd yivetaw ypnowomowdvtag to button
“OMOE Oratothtas” oto tab “DromosSplines”/”Oratotita’.

MW BRCEERAT el
aenr

bl -

J L mE -~ D

FEEETE e I
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‘Eto1 Aomdv mapovsialeton to mapdbvpo 6To omoio 0 xpNnotng emAEyel TV Vs

oL OEAEL VO (PN OUOTONGEL GTOV EAEYYO TOV.

1 BE D TN

[Motovrag OK 1o Aoyopkd dnpovpyei to apyeio  apaitorat.dat” oto omoio
amoOnkevEL TIC EAAYIOTEG TIUEG OPATOTNTOS Yo OTACT] Kot TPOoTEPACT oL Bo TPEMEL VoL

mAnpoi o dpopoG.
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5.5 XAPAEH AIATPAMMATON OPATOTHTAXY

Ao &youvv olokAnpwbOel OAo TO TOpATAV®, CEPA Exel 1 YOpacn TOV

Sraypappdatov opoatotntog. O ypHote npénel va Tatnoet ta buttons :

1.Prosperash A-D

2xeotdlel To SLAYPOUUO OPATOTNTOS YIOL TPOCTEPACT] GE TOPElD AmO aPloTEPH

7Pog 0e1dL.

2.Prosperash D-A

2xed1alel To duaypapLLo. 0patdTNTAS Yo TPOCSTEPACT| GE mopeia amd deEd TPog

apLoTEPA

3.Stash A-D
Yxedralel 1o Sudypappo 0patOTNTOG Yo GTACT G€ TOpEio amd aploTeEPE TPOG

0e&1d.

4.Stash D-A
Yyxedtdlel 10 SypOoppo opatOTNTOS Yo 0TAoT o€ mopeion amd  de&ld mPog

aploTePQ.

O\a ta Tapandve buttons Bpickovtot oto tab
“DromosSplines”’/”’Oratotita’/”Diagrammata Oratothtas”
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RN LI et
fort Lo e b

"Etot Aowmdv Ba tpoxdyouvy o mopokdTo dtoypppota.
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Xyqpa 5.1 Avaypoppa Opatétnrog INa Mpoonépacn Anod Aprotepd Ipog Agkra

| ¥
r
]
-
-
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Aentopépeln :

- L eL ] _e
by © PO ENT U CE BT TG
Maw -~ VN et

R it
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Iypa 5.2 Avaypoppa Opatéotyrog Na Mpooaépacn Ano As&ra [pog Aprotepd

Ae=rld

-88-



2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

Agntopuépera:

1BE»B LN

-89-



2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

Typna 5.1 Avaypoppa Opatotnrog INa Xtdon Ano Apietepd Ilpog As&ra

sl ! '
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Agntopuépera:

S E» DN

o1
N

P LY TR 1
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Yynpa 5.4 Avdypoppa Opoatéotyrog INa Xtaon Ané Aegra Ipog Aprotepa

Awwr
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Aemntopépea:

dogedr Al AR U B B LS =

Mae - Tadybew peme
-t

[ o Bl A

Xto dypappoto n kdbe TPAGIVN YPOUUT OTOTLMVEL TV EKAGTOTE OPATOTNTA,
EVD M KOKKWVY YPOUUN TO OPlO0 TNG EAGYIOTNG OPATOTNTOC. XVVETMS Yo Vo &ival
amodeKTOS 0 dpOUOG e PAOT TOL KPITNPLOL TOV EMAEYOVTOL, TPEMEL Ol TPACIVES YPOLUES

va EEMEPVOLV TAVTOL TNV KOKKIVY).
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5.6 EAETI'XO0X ITIIXTOTHTAY XAPAZEHY 0A0Y

[Ipokepévou vo emainBevtel N TGTOTNTO TOL TPOYPAULOTOC, Ba ypnoyLoron el
mhvo og NON xapoyrévn 000 e T KAUooKES neBddovg. To cuykekpiévo mapadetypo

aeopd otnv €Bvikn 006 KopivBov — Tpurdremc.

210 ak6A0V00 GYNLO QOIVETOL 1) EVLPVTEPT TTEPLOYN EPAPLOYTS.




2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

Xt ovvéxew mapafdrieton screenshot oamd oty Aemtopépelo. otV omoia

JOKIHLAGTNKE TO AOYICUIKO.

| & o ¢l
I —f |
gl
L »|
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. 3l
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a9 o l
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|5 3 =
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|
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| 1HE
i Hod
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| {HE 1= 1%
&+ 4=
A = |IP
151 L '
:E!g-] i 9
4 |
1),
LE i !
i!;“ " [ &
l‘-' - ‘n‘t‘

Elvar Aowdv pavepd 6t1 10 Aoyiopukd cvpPadilet pe t1g kKAaoowég pebddovg
yapaéne. H motomrd tov eaptdtar amd tov apfud tov kopveav Optlovtioypapiog

OV EMALYEL VO EIGAYEL O YPNOTNG.
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Kepdiaio 6

2VYKPITIKO TOPCOEIYUO YOPOCHS

6.1 XYI'KPITIKO ITAPAAEITMA XAPAZHY

["a Tov VTOAOYIGUO TOV TOPAOELYLATOV TOV KEQAAOIOL OLTOV XPNCLULOTOONKE
vAko amd v etapioc FEQI'PAGIKH E.ILE kot apopd otn Merétn oduod d1kTvov

«KopivBov — Tpimdrewc»

H peiém g 0dov eiye yiver ndn pe ovpPatikég pebodovg kot n epaproyn Oa
yiver ek véov pe to mokéto «Dromos&Splinesy yio 066 Alll ot tayvtnre 80

YMOUETPA/DPOL.

To Loyiopkod mov ypnoionomdnke yio ) pHeAétn pe ™ cvpPartikny pébodo sivor
onuovpynuévo amd tov K. ot Meptldvn ko Ba ypnoworomBel emiong kot yia

GUYKPIOT OMOTEAECUATMOV Y10, TOV EAEYXO OPATOTNTAG GE GTAGT.

Apykd eobryovtor ot KopueEég G KopmOAng «splinesy pe okomd v Katd to

dvvoTd TaOTION TG VEAS XAPOENS LE TNV TOALAL.
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21 cvvéxeln yYiveTon EAEYYOC OKTIVOG KOUTUAOTNTOG:

| v . ]
2
i
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F5 i ¥ s (20 VNI Wy eitrmn, ¥ Xk Teme

Ewcoymyn yopaxtnpiotik®v e 060V yio ToV EAEYY0 0poTOTNTOC:

w8 Ived
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Kot téAog mapatifevion ta dtaypappoto opatdtnTos:

1) Opatdtnta yio TpocTépact o€ mopeia A-A

¥ | o3 — =y

Dsd & 1880 -

Logs|

LA P L)

e e
VAV -

v
LI -

cayas

1

gip o
= |, '
i) -5
i
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2) Opoatdtnta yio Tpoonépacn oe mopeio A-A
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3) Opatdtnta yio otdon o€ mopeia A-A
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4) Opatdétra yio 6taon o€ mopeio A-A




2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES
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DIAGRAMMA ORATOTHTAS GIA STASH SE POREIA A—D
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]
|
by tgbeesg g HHEIIEIL 1l

H

LRI LE

vl 1L

IENEENEEE

"'f{!:“”“!ii_:;'l |
HERSER
IERARE

xxxxxxxx

DIAGRAMMA ORATOTHTAS GIA STASH SE POREIA D—A

Onwg etvar poavepd amd to VO SyPALLATO 1) TAOTIOT TOV ATOTEAECUAT®V givol
OPKETE 1KAVOTOMTIKY, KAOMDG GOivETOL TG 01 TPOPANUATIKEG TEPLOYES TOV

nmapovotdlovtal otn xapaln, tavtilovrol YIMOUETPIKA.

"Eleyyoc Opm¢ 6€ 0patdOTNTA TPOSTEPACNG 0LV Elvar SuvaToV va yivel, kKaBmg dev

Bpétnke avtictoryo AOYIGUIKO TOV VO TOV TTPOYLOTOTOLE.

A&i6hoyo eivan emiong va onuelmBel 6t yia mepiocoTEPN akpifeta, HeTd TNV

peiét pe v spline yapaén, ta aroteAécpoto lenyOncay 6To AOYIGHIKO TOL KUPIOL
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Meptldvn yio Abon kavovplo , akpiadc mive oto dedouEva TS VEUS XApaENs. Avtd
eMTELYONKE YPNOUOTOIDVTOS TO, OTUELO-OTTOTEAEGLOLTOL, TTOV TTPOKVITTOLV UETE TNV
enilvon Tov Spline akyopBpov, wg Kopveéc Oplovtioypapiog copPatikng xapaéng pe

axtiva KAwBoeldovg KapumvAng unoév.
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2vunepacuorta

Xy mopodoa  SIAOUOTIKY epyocio mopovotdletol (o Tpootadela diepedvnong
™G duvaTOTNTO. XPNONG TOV KapumdAmv Splines yia ) yapaén opilovtioypapiog 0600 Kot

avamtuéng oyetikol Aoyiopukov H/Y.

H popo1| kat ot 1816tteg tov Koumviov Splines tapovctdlovy peydlo evalapépov
YU auTtd Kot EXOVV apyicEL VO XPNGLLOTOIOVVTOL OAO KOl GE TEPIOCCOTEPOVS TOUEIC NG
EMOTAUNG. ZTNV 030TOUN CLYKEKPIUEVE, TAPOTL OEV VIAPYEL LEXPL CNUEPO EKTETAUEVT
épevva, mave ot kapmdAiec Splines, éxovv apyicel va mopovctalovial £pEVVeC  GE
GLVEDPLOL TTOL AVOPEPOVTAL GTHV XPNOT TOV KOUTOA®V LTAOV Y10 TOV GXEOOGUO 1 TNV

TPOCOLOI®ON piaG 060V.

Etvon yeyovog 6tL amd v gpyacio ovtn oAld Kot omd v vapyovsa Bipioypapio
Yo TIG €QOAPUOYEG TV Kapumdimv Splines oty odomotia, dev umdpecay vo. TPOKHYOLV
GOQY] CUUTEPAGLLOTO Y10 TO OV Ol KOAUTOAES AUVTEG VIEPTEPOVV TNG SLUPATIKNG XEpaEng
YTt dgv vINPENY TEPOUATIKG dEOOUEVO, OVTE LOKPOYPOVID EpevVa TTOL Ba £01ve GaEN
ovumepdopoto yoo Ty mowotnta ¢ Spline ydpaéng. T va mpokdyouvv Kdmolo
EVOEIKTIKOL GULUTEPAGLOTO, OTO TANIGIO 1TNG TAPOVONG OUMAMUATIKNG  EPYUCIOG
OYEOAOTNKE KOl DAOTOMONKE [0l €PAPULOY] NAEKTPOVIKOD VTOAOYIGTY], OV TOPEXEL
OTOV HEAETNTN TNV dLVOTOTNTO Vo OXEOAGEL po 000 pe Kapumdieg Splines aldd kot vo
e€etdoet To amotélecua PEGH EAEYXOV TOV KOUTLAOTHTOV KOl TOV UNKOV 0patdHTNTOG

OV TPOKVITOVV.

Me v gprion TG EQapRoYNS avtig £yve pia ovykpion utag Spline ydpaéng pe pia

ocuuPoTikn xapacn o€ €vo TPAYUOTIKO TOPAOELYLO OVOYVOPIOTIKNG UEAETNG 000V, M
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omoio. €de1&e otL o Spline  ydpaén pmopei vo TOPOVGIAGEL TOOTIKMOG TO id1o

OTOTEAECUATO UE Lo CLUPBOTIKN YApaln).

H Spline yapo&n umopel va mpocappuootei E0KOAITEP GTO OVAYALPO TNG TEPLOYNS
YTt A0y® G ovuveyohs Kol OHOANG UETAPOANG TNG KOUTLAOTNTOS, Ol UETAPOALG T™V
OKTIVOV Kol TOV KAICE®V KOTAVEUOVTOL GE UEYOADTEPO TUNUO 0000 OAAG pe Omolov
pLOUo petafoing embupel o peAetnc. AvTd TO TAEOVEKTNLO EIVOL TTOAD ONUAVTIKO Oyt
1660 6TV XApoEn OVIKMOV 00MV, OALL GTNV XAPaEN ETAPYLOKOV 00DV KOl 1O10UTEPU GTNV
YOPO Hog TOV cLVNONG amaitnon and Tovg Popeic avdbeong tov £pyov elval ol EAdIoTES

AMOAAOTPUDGELS YNG KOl 1 YPNON TOL VILAPYOVTOS 0OKOV SIKTVLOV.

To 1810 yeyovog mov amoteAel TAsovékTua g Spline yépaéng opmg Tavtdypova,
glvol ko pelovEKTNUa yati n gveMéio mov TopEYEL GTOV PEAETNTY] OmOTEL  HEYOAN
TPOCOYN Kot eUmEPio GTNV YPNON TOVG MOTE TO AMOTEAEGHA TG YAPaENS Va glval GOGTO
Kot ao@aréc. H vmdpyovoso texvoyvmaoio Kol ol VITAPYOVTEG KOVOVIGHOL 0EV ETOPKOLV
wote va 1ebel €va TAIC10 TEPLOPICUAOV KOl 0ONYIDV Y10. GMOGTH YPNON TOV KOUTLADY

Spline stnv odomotia.

Yvumepoopatikd pmopel va vmootnpybel ot n Spline yapa&n pmopei va
TPOCOUOIDGEL GE KOVOTOMTIKO Babud pio copfotikn xpan, oALL Kol Vo TOPOVGIACEL
pio do@opeTikny popen YApoEng pe TOV KIVOLVO M HOpPOY avT Vo Unv  givon
emPePfaiopéva amoAVTOC 0CEAANG, aPod dgv &xovv akopa depevvnlel TANpOC T

AMOTEAECLLATO TOV WOIOTATOV TOVG GTNV 000TOLd.

‘Eva yapoxtmpiotikod e Spline yapaéng mov Bewpeiton Bacikd va epguvnbei eivor n
KOT®ON OV UTOPEL VO EMPEPEL GTNV GUUTEPLPOPE TOL 0dNYOV 1| GLVEYNG UETAPOAN TNG
KOUTOAOTNTOG KOl 1 CLUVEREWL NG omovoiog Tunudtov gvbuvypapuov. Emiong pa
ONUOVTIKY Topauetpog tg Spline yapoéng mov mpénel va gpguvnbei givar o pvOuog
HETAPOANG TNG KOUTLAOTNTOS EQOGOV £ivol TAPAIETPOS TOV dEV VITAPYEL GTNV GLUPATIKY

yépocn. T va gpguvnbodv awtég o1 mapduetpol Kot Kupiog 1 enidpaocn g Spline
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YOPAENG TNV CLUTEPLPOPE TOV 0dNYoV givar Pacikd apyikd vo dokipaotel  xapacn
pEc®  EWVIKAOV  €EOHOIOTOV Kol  OQOV  TPOKLYOLV  OETIKA  CLUMEPAGUOTO, VO
KOTAGKELOOTEL TAOTIKE £vor TU A 0000 HECH GE KATO10 EPELVNTIKO KEVTPO (T.). M ToTA
AASHTO) wote va vrdpEovy Tpaypatikd TEPOUOTIKO oTotxelo Tov Bo 0dnynoovy ce

GUYKEKPILEVA GUUTEPAGLOTOL.
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Biplioypagia

N o o kM w

10.

11.

12.

The Theory of Splines and Their Applications (J.H. Ahlberg, E.N. Nilson, J.L.
Walsh)

Investigation On the use of Calculus of Variations and Spline Functions in
Highway L ocation Analysis (P.S. Mertzanis)

Computer Aided Geometric Design (Thomas W. Sedeberg)

Microstation 95 SE BASI C Guide (Bentley Corporations)

Microstation 95 Quick Reference (Robert T. McElligott)

Odonyiec Meretav Odwav Epyov (OMOE) Tebyoc 3: Xapdéeg (2001)
Mpoypappara Xyediaong oe BASIC pe épgaocn otic cuvaptioeg SPLINE
(Muller/Scheller)

Yyedroopoc Mnkotouns Awwdpopov Agpodpopiov pe ™ Xprjon Splines :
Authopoatikn epyasio Ayyehov Tavvipn.

Paper: Precise Road Geometry for Integrated Transport Safety Systems, 5th
Swiss Transport Research Conference, Monte Verita / AsconaMarch 2005.
(Gontran H., Gilliéron P.-Y ., Skaloud J.)

Modeling a Road Using Spline Interpolation. Reports of Computational
Mathematics #145, Department of Mathematics, University of lowa, USA
2002. (Atkinson K).

Paper : The Basics of a Three— Dimensional Geometric Design Methodology,
3" International Symposium on Highway Geometric Design, June 2005. (Kuhn
Wolfgang).

Paper : New Complex Solutionsfor the Real Time Spatial Road Design, 3"
International Symposium on Highway Geometric Design, June 2005.( Tilger
Klaus)

-111-



2XEAIAZMOX O4A0Y ME TH XPHXH YYNAPTHXEQN SPLINES

13. Normefunzionali e geometriche per la costruzione delle strade. Decreto Del
Ministero Delle Infrastrutture E Dei Trasporti del 5 novembre 2001.
14. Xapa&n 0600 610 YOPO pE YP161 KAPTLVADY ehev0epng popeis «B-Splines»y

Amlopotikn epyacio ABavacomoviov Miydan.

-112 -



EOGNIKO METZOBIO I[TOAY TEXNEIO
TMHMA TTOAITIKQN MHXANIKQN
TOMEAX METAOOPQN & XYTKOINQNIAKHX YIIOAOMHX

Emprénov Kabnynmg: I. Kaveliaiong
YvvemPBAénav : ©.Meptlavng
Ovopatenmvopo: Ocopaviong Ayididéac — Mdprog

XXEATAXMOX OPIZONTIOI'PA®IAY OAOY ME
XPHXH KAMITYAQN EAEYOEPHX MOP®HX
TYIIOY “SPLINES”

IHAPAPTHMA

IOY AIOZ 2008



Aggspl.bas

Sub main

Dim n(500) As string
Dim x(500) as double
Dim y(500) as double
Dim ws as string
Dim point As MbePoint
Dim ds as double 'platos dromou
Dim H(500) as double
Dim Q(500) as double
Dim P(500) as double
Dim R(500) as double
Dim S(500) as double
Dim Z as double
Dim XM(500) as double
Dim XL(5000) as double
Dim YL(5000) as double
Dim XX(5000) as double
Dim YDL(5000) as double
Dim YDDL(5000) as double
Dim YDLL(5000) as double
Dim CURV(5000) as double
Dim XLSTEP as double
Dim SYDDL as double

Dim startPoint As MbePoint

Dim point2 As MbePoint

ws= "c:\aggelos\"



MbeSendCommand "ACTIVE LEVEL 1"
MbeSendCommand "LOCK LEVEL TOGGLE "

MbeSendCommand "ACTIVE LEVEL 1"
MbeSendKeyln "LV=1"
MbeSendKeyln "LC=0"
MbeSendKeyln "CO=0"
MbeSendKeyln "WT=0"

MbeSendCommand "CHOOSE ELEMENT "

startPoint.x = -1000#
startPoint.y = 2000#
startPoint.z = O#

point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z
point2.x = point.x + 7000#
point2.y = point.y - 5000#
point2.z = point.z

MbeSendDragPoints point, point2, 1%
'MbeSendCommand "DELETE ELEMENT "
'MbeSendReset

MbeSendCommand "FIT VIEW EXTENDED 1%"

MbeSettings.TextJustification=2
MbeSettings.Font=78

XLSTEP=10



actionButton = mbeOpenModalDialog (1)

if actionbutton=4 then
'MBEMESSAGEBOX "CANCELED"
goto TELOS

end if

if actionbutton=3 then
goto ARXH
end if

ARXH:

open "c:\aggelos\XLSTEP.dat" for output as 1
write #1,XLSTEP, ds

close #1

MbeSendKeyin "co=0"

open ws+ "fm.hor" for input as 1

i=1

Do while not Eof(1)
input #1,n(i),x(i),y(i)
i=i+1

Loop

close #1

T=i-1



' Send a keyin that can be a command string

' MbeSendKeyin "place curve picon"

H(1)=x(2)-x(1)

forj=2to T-1

K=j-1

H(@)=x(@+1)-x()

Q(K)=2

R(K)=H()/(H(K)*H())

P(K)=1-R(K)
S(K)=6*((y(+1)-y())/H()-(y()-y(K))/H(K))/(H(K)+H(j))

next j

P(1)=0

R(T-2)=0

forj=2to T-2

if abs(P(j))>0.001 then
Z=-Q(j-1)/P(j)

else
Z=100000000000000000000
end if
Q()=Q()*Z+R(-1)
R3)=Z"R())
S(j)=Z*S(j)+S(j-1)

nextj

XM(T-2)=S(T-2)/Q(T-2)

forj=2to T-2

j1=T-1+j
XM(j1)=(S(j1)-R(j1)*XM(j1+1))/Q(j1)



nextj

forj=2to T-1
XM(T+1-j)=XM(T-j)

nextj

XM(1)=0

XM(T)=0

XL(1)=X(1)

YL(1)=Y(1)
MAX=(x(T)-x(1))/XLSTEP+1

open "c:\aggelos\sp2.dat" for output as 1
write #1,MAX

close #1

for j2 =2 to MAX
XL(j2)=XL(j2-1)+XLSTEP
forj1=1to T-1
if XL(j2)>=X(j1) and XL(j2)<X(j1+1) then
jEi+
end if

next j1

YL(j2)=XM(j-1)*(X(j)-XL(12)) *3/(6*H(j-1))+XM())*(XL(j2)-x(j-1)) " 3/(6*H(j-1)) +(y (-1)-
(XM(i-1)*H(j-1)"2/6))*(x()-XL(12))/H(i-1)+(y()-XM() *H(j-1) " 2/6)*(XL(12)-x(i-1))/H(j-

1)

YDL(j2)=-XM(j-1)*(X(i)-XL(2)) *2/(2*H(j-1)) +XM()*(XL(j2)-x(j-1)) A 2/(2*H j-

N+(y0)-y(-1))HG-1)-(XM[)-XM(j-1))*H(j-1)/6

YDDL(j2)=XM(j-1)*(X(j)-XL(j2))/H(j-1)-XM(j)*(XL(j2)-x(j-1))/H(j-1)

if YDDL(j2)<>0 then

CURV(j2)=(((1+YDL(j2)*2)"1.5/YDDL(j2))*2)A(1/2)

else



CURV(j2)=10000000
end if
if CURV(j2)=0 then CURV(j2)=10000000

next j2

YDL(1)=(y(2)-y(1))/H(1)-H(1)*XM(2)/6
'YDDL(1)=10000000

open "c:\aggelos\sp3.dat" for output as 1

for j3 =1 to MAX

write #1,XL(j3),YL(j3),YDL(j3),YDDL(j3),CURV(j3)
next j3

close #1

open "c:\aggelos\curv.dat" for output as 1
for j4 =1 to MAX

write #1,CURV(j4)

next j4

close #1

MBESENDCOMMAND "PLACE SMARTLINE"
for j3 =1 to MAX

MBESENDDATAPOINT XL(j3),YL(j3),0,1%

next j3



open "c:\aggelos\YDLL.dat" for output as 1
SYDDL=0
fori=1to MAX

SYDDL=SYDDL+ABS(YDDL(i))

if YDDL(i)=0 then
YDLL(i)=10000000

Goto EPOM

end if
YDLL(i)=(1+YDL(i)*2)*1.5/YDDL(i)
EPOM:

write #1, ABS(YDLL(i))

nexti

close #1

'EDW KANW PAREMBASH

MbeSendCommand "CHOOSE ELEMENT"

' Coordinates are in master units
startPoint.x = XL(3)
startPoint.y = YL(3)
startPoint.z = 0.000000#

' Send a data point to the current command

point.x = XL(3)



point.y = YL(3)
point.z = 0#
MbeSendDataPoint point, 1%

MbeSendCommand "FIT VIEW EXTENDED 1%"

MbeSendCommand "ACTIVE COLOR 3"
MbeSendCommand "CHANGE COLOR "
MbeSendCommand "ACTIVE STYLE 4"
MbeSendCommand "CHANGE STYLE "

mbesendreset

MbeSendCommand "CHOOSE ELEMENT"

' Coordinates are in master units
startPoint.x=0
startPoint.y =0
startPoint.z = 0.000000#

Send a data point to the current command
point.x=0

point.y =0

point.z = 0#

MbeSendDataPoint point, 1%
mbesendreset

TELOS:

open ws+"max.dat" for output as 10

write #10, max

close #10



MbeSendCommand "LOCK LEVEL TOGGLE "
MbeSendCommand "ACTIVE LEVEL 1"
MbeSendCommand "FIT VIEW EXTENDED 1%"

End Sub



Horafi.bas

' Horizontal Alignment - hor.bas - 15/11/2002

Const Crif = Chr$(13) + Chr$(10)

Sub Main

dim ws as string

dim v1(500) as string
dim v2(500) as double
dim v3(500) as double
dim v7(500) as double
dim v8(500) as integer
dim n(20) as string
dim x(20) as double
dim y(20) as double
dimtv  asinteger
dimtt asinteger
dimtb asinteger
dimni asstring
dimns  as string
dimnz  asstring
dimzr asdouble

dimic asinteger

ws= "c:\aggelos\"

pnt2:

' Working_Directory
'Name
"X
'Y
' Superelevation
" Index
'Name
"X
'Y
'Total_HPIs
' Total_Tables
' Active_Table
' Roll_Down
' Active
'Zero_String
'Zero_Double

'Check



if fileexists (ws+"fm.hor") then

filecopy ws+"fm.hor" , ws+"fmhor.bak"

else

MbeMessageBox "Néo Apxeio Kopudpwv Optlovtioypadiag fm.hor"
open ws+"fm.hor" for output as 1

close #1

end if

open ws+"fm.hor" for input as 1
i=0

do while not eof(1)

i=i+1

input #1,v1(i),v2(i),v3(i)

loop

tt=int(i/20)+1

close #1

tv=i

tb=1

pnt1:

fori=1to tv-1

forj=i+1totv

if i <>j then

if v1(i)=v1(j) then

MbeMessageBox " 16wa Ovopaacia Kopupwy "+v1(i)+"/"+v1(j)
end if

end if

nextj

nexti



fori=1to 20

n(i)=""

x(i)=0

y(i)=0

nexti

fori=1to 20

if (tb-1)*20+i > tv then goto pnt3
n(i)=v1((tb-1)*20+i)
x(i)=v2((tb-1)*20+i)
y(i)=v3((tb-1)*20+i)

nexti

pnt3:
ActionButton=MbeOpenModalDialog(13)
fori=1to 20

v1((tb-1)*20+i)=n(i)

v2((tb-1)*20+i)=x(i)

v3((tb-1)*20+i)=y(i)

nexti

'OK
if ActionButton=9001 then
open ws+"fm.hor" for output as 1

fori=1to 500
if v1(i) ="0" then
v2(i)=0

v3(i)=0

end if



if abs(v2(i))+abs(v3(i)) > 0.00001 then

if i =1 then
write #1,v1(i),v2(i),v3(i)
end if

if i <>1 then

if v1(i) <> v1(i-1) or v2(i) <> v2(i-1) or v3(i) <> v3(i-1) then
write #1,v1(i),v2(i),v3(i)

end if

end if

end if

nexti

close #1

open ws+"fm.hor" for input as 1
i=0

do while not eof(1)

i=i+1

input #1,v1(i),v2(i),v3(i)

loop

close #1

if i=0 then kill ws+"fm.hor"

tv=i

goto pnt1
end if



'NEXT

if ActionButton=9002 then
tb=tb+1

goto pnt1

end if

'PREVIOUS

if ActionButton=9003 then

if tb =1 then

MbeMessageBox "Asv Yrapyel MNponyoupevn"
goto pnt1

end if

tb=tb-1

goto pnt1

end if

'FIRST

if ActionButton=9004 then
tb=1

goto pnt1

end if

'LAST

if ActionButton=9005 then
tb=tt

goto pnt1

end if

'INSERT
if ActionButton=9006 then

ic=0



open "\fm\work" for output as 2
fori=1totv

if ni=v1(i) then

write #2,nz,zr,zr,zr,zr,zr,zr

ic=1

tb=int(i/20)+1

end if

if abs(v2(i))+abs(v3(i))> 0.00001 then
write #2,v1(i),v2(i),v3(i)

end if

nexti

close #2

filecopy "\fm\work" , ws+"fm.hor"
if ic=0 then MbeMessageBox "Asv Bpébnke H "+ni
open ws+"fm.hor" for input as 1
i=0

do while not eof(1)

i=i+1

input #1,v1(i),v2(i),v3(i)

loop

tt=int(i/20)+1

close #1

tv=i

goto pnt1

end if

'ACTIVE

if ActionButton=9007 then
fori=1totv

if ns=v1(i) then
tb=int(i/20)+1



goto pnt1

end if

nexti

MbeMessageBox "Aev Bpébnke H "+ns
goto pnt2

end if

'CANCEL

if ActionButton=9008 then

if fileexists (ws+"fm.hor") then
open ws+"fm.hor" for input as 1
i=0

do while not eof(1)

i=i+1

input #1,v1(i),v2(i),v3(i)

loop

close #1

if i=0 then kill ws+"fm.hor"

end if

mbewriteprompt "Avte l'eld - hor.bas"

end

end if

'INFORMATION

if ActionButton=9009 then

tb=tb
ActionButton=MbeOpenModalDialog(9)
goto pnt1

end if

End Sub



Pi8agoreio.bas

sub main

dim XL(5000) as double
dim YL(5000) as double
dim ds as double

dim a1(5000) as double
dim a2(5000) as double
dim a3(5000) as double
dim a4(5000) as double
Dim YDL(5000) as double
Dim YDDL(5000) as double
dim CURV(5000) as double
dim ws as string

dim max as double

dim x1 as double

dim x2 as double

dim x3 as double

dim x4 as double

dim x5 as double

dim x6 as double

dim y1 as double

dim y2 as double

dim y3 as double

dim y4 as double

dim y5 as double

dim y6 as double

dim xtp(5000) as double
dim ytp(5000) as double
dim xtk(5000) as double



dim ytk(5000) as double
dim DIST as double

dim x(5000) as double
dim y(5000) as double
dim YB(2000) as double
dim YO(2000) as double
dim XB(2000) as double
dim XO(2000) as double
dim a(2000) as double
dim b(2000) as double
dim ¢(2000) as double
dim d(2000) as double
dim e(2000) as double
dim f(2000) as double
'dim g(5000) as double
dim YK(5000) as double
dim XK(5000) as double
dim YKO(2000) as double
dim XKO(2000) as double
dim YBO(2000) as double
dim XBO(2000) as double

ws= "c:\aggelos\"

MbeSendCommand "ACTIVE LEVEL 6"

MbeSendCommand "LOCK LEVEL TOGGLE "

MbeSendCommand "ACTIVE LEVEL 6"

MbeSendKeyln "LV=6"
MbeSendKeyln "LC=0"



MbeSendKeyln "CO=0"
MbeSendKeyln "WT=0"

open ws+"XLSTEP.dat" for input as 2
input #2, XLSTEP, ds

close #2

open ws+"max.dat" for input as 5
input #5, max

close #5

MBESENDCOMMAND "PLACE SMARTLINE"
open ws+"sp3.dat" for input as 1
do while not eof(1)

input #1,XL(i),YL(i),YDL(i),YDDL(i), CURV(i)

i=i+1

loop

close #1

open ws+"blemap.dat" for output as 10
open ws+"blemak2.dat" for output as 15
open ws+"oriop.dat" for output as 7

for i=1 to max-1



a1(i)=(YL(i+1)-YL(i))/(XL(i+1)-XL(i))
a(i)=(((XL(i+1)-XL(i))*2)+((YL(i+1)-YL(i))*2)))*(1/2)
c(i)=YL(i+1)-YL(i)
b(i)=XL(i+1)-XL(i)

XB(i)=XL(i)-(a1(i)*ds)*(b(i)/a(i))+ds*(c(i)/a(i))
YB(i)=YL(i)*(a1(i)*ds)*(c(i)/a(i))+ds*(b(i)/a(i)
XBO(i)=XL(i)-(a1(i)*(ds/2))*(b(i)/a(i))+(ds/2)*(c(i)/a(i))
YBO(i)=YL(i)+(a1(i)*(ds/2))*(c(i)/a(i))+(ds/2)*(b(i)/a(i))

write #7,XB(i),YB(i)
write #10,XBO(i),YBO(i)
write #15,XBO(i),YBO(i)

MBESENDDATAPOINT XB(i),YB(i),0,1%

next i

close #10
close #7

mbesendreset

open ws+"blemak.dat" for output as 9
open ws+"blemap2.dat" for output as 16
open ws+"oriok.dat" for output as 8

for i=1 to max-1



XK (i)=XL(i)+(a1(i)*ds)*(b(i)/a(i))+ds*(c(i)/a(i))
YK(i)=YL(i)*+(a1(i)*ds)*(c(i)/a(i))-ds*(b(i)/a(i))
XKO(i)=XL(i)*(a1(i)*(ds/2))*(b(i)/a(i))*+(ds/2)*(c(i)/a(i))
YKO(i)=YL(i)+(a1(i)*(ds/2))*(c(i)/a(i))-(ds/2)*(b(i)/a(i))

write #8,XK(i),YK(i)
write #9,XKO(i),YKO(i)
write #16,XKO(i),YKO(i)

MBESENDDATAPOINT XK(i),YK(i),0,1%

nexti

close #8

close #9

mbesendreset

end sub




Morf1.bas

Sub Main

dim ws as string

dim v1(500) as string
dim v2(500) as double
dim v3(500) as double
dim v7(500) as double
dim v8(500) as integer
dimn(20) as string
dim x(20) as double
dim y(20) as double

dim k

dim tv
dim tt

dim tb
dim ni
dim ns
dim nz
dim zr

dimic

as double
as integer
as integer
as integer
as string
as string
as string
as double

as integer

ws= "c:\aggelos\"

pnt2:

' Working_Directory

'Name
"X
'Y
' Superelevation
" Index

'Name
"X
'Y

' Total HPIs
' Total_Tables
' Active_Table
' Roll_Down
' Active
'Zero_String
'Zero_Double

' Check

if fileexists (ws+"morf.dat") then

filecopy ws+"morf.dat" , ws+"morf.bak"

else



MbeMessageBox "Néo Apyeio Kopudpwv Optlovtioypadiag morf.dat”
open ws+"morf.dat" for output as 1
close #1

end if

open ws+"morf.dat" for input as 1
i=0

do while not eof(1)

i=i+1

input #1,v1(i),v2(i),v3(i)

loop

tt=int(i/20)+1

close #1

tv=i

tb=1

pnt1:

fori=1to tv-1

forj=i+1totv

ifi <>jthen

if v1(i)=v1(j) then

MbeMessageBox " 16wa Ovopaacia Kopudwy "+v1(i)+"/"+v1(j)
end if

end if

next j

nexti

fori=1to 20
r'(i)=llll

x(i)=0



y(i)=0

nexti

fori=1to 20

if (tb-1)*20+i > tv then goto pnt3
n(i)=v1((tb-1)*20+i)
x(i)=v2((tb-1)*20+i)
y(i)=v3((tb-1)*20+i)

nexti

pnt3:

ActionButton=MbeOpenModalDialog(3)
fori=1to 20

v1((tb-1)*20+i)=n(i)

v2((tb-1)*20+i)=x(i)

v3((tb-1)*20+i)=y(i)

nexti

'OK
if ActionButton=9001 then
open ws+"morf.dat" for output as 1

fori=1to 500
if v1(i) ="0" then
v2(i)=0

v3(i)=0

end if



if abs(v2(i))+abs(v3(i)) > 0.00001 then

ifi =1 then
write #1,v1(i),v2(i),v3(i)
end if

if i <>1 then

if v1(i) <> v1(i-1) or v2(i) <> v2(i-1) or v3(i) <> v3(i-1) then
write #1,v1(i),v2(i),v3(i)

end if

end if

end if

nexti

close #1

open ws+"morf.dat" for input as 1
i=0

do while not eof(1)

i=i+1

input #1,v1(i),v2(i),v3(i)

loop

close #1

if i=0 then kill ws+"morf.dat"

tv=i

goto pnt1
end if

'NEXT



if ActionButton=9002 then
tb=tb+1

goto pnt1

end if

'PREVIOUS

if ActionButton=9003 then

if tb =1 then

MbeMessageBox "Aesv Yrapyel MNponyoupevn"
goto pnt1

end if

tb=tb-1

goto pnt1

end if

'FIRST

if ActionButton=9004 then
tb=1

goto pnt1

end if

'LAST

if ActionButton=9005 then
tb=tt

goto pnt1

end if

'INSERT
if ActionButton=9006 then
ic=0

open "\fm\work" for output as 2



fori=1totv

if ni=v1(i) then

write #2,nz,zr,zr,zr,zr,zr,zr

ic=1

tb=int(i/20)+1

end if

if abs(v2(i))+abs(v3(i))> 0.00001 then
write #2,v1(i),v2(i),v3(i)

end if

nexti

close #2

filecopy "\fm\work" , ws+"morf.dat"
if ic=0 then MbeMessageBox "Asv Bpébnke H "+ni
open ws+"morf.dat" for input as 1
i=0

do while not eof(1)

i=i+1

input #1,v1(i),v2(i),v3(i)

loop

tt=int(i/20)+1

close #1

tv=i

goto pnt1

end if

'ACTIVE

if ActionButton=9007 then
fori=1totv

if ns=v1(i) then
tb=int(i/20)+1

goto pnt1



end if

nexti

MbeMessageBox "Aev Bpébnke H "+ns
goto pnt2

end if

'CANCEL

if ActionButton=9008 then

if fileexists (ws+"morf.dat") then
open ws+"morf.dat" for input as 1
i=0

do while not eof(1)

i=i+1

input #1,v1(i),v2(i),v3(i)

loop

close #1

if i=0 then kill ws+"morf.dat"

end if

mbewriteprompt "Avte l'eid - morf.bas"
end

end if

'INFORMATION

if ActionButton=9009 then

tb=tb
ActionButton=MbeOpenModalDialog(9)
goto pnt1

end i

End Sub



Morfgraf.bas

sub main

dim x(5000) as double

dim y(5000) as double

dim k as double

dim ws as string

dim n(5000) as double

dim z(5000) as double

Dim startPoint As MbePoint

Dim point As MbePoint, point2 As MbePoint

MbeSendKeyln "LV=3"
MbeSendKeyln "LC=1"
MbeSendKeyln "CO=15"
MbeSendKeyln "WT=10"

ws= "c:\aggelos\"

open ws+ "morf.dat"” for input as 1
mbesendcommand "place smartline”
i=1

Do while not Eof(1)

input #1,n(i),x(i),y(i)
MBESENDDATAPOINT x(i),y(i),0,1%
i=i+1

Loop

close #1



MbeSendCommand "LOCK LEVEL TOGGLE "
MbeSendCommand "ACTIVE LEVEL 1"
MbeSendCommand "FIT VIEW EXTENDED 1%"

end sub




Tomi.bas

sub main

dim x(5000) as double

dim y(5000) as double

dim XL(5000) as double
dim YL(5000) as double
dim YDL(5000) as double
dim YDDL(5000) as double
dim a2(5000) as double
dim b2(5000) as double
dim xp(5000) as double

dim yp(5000) as double

dim CURV(5000) as double
dim n(5000) as double

dim ws as string

dim ANGLE as double

dim angstring as string

dim tp(5000) as double

Dim startPoint As MbePoint
Dim point As MbePoint, point2 As MbePoint
dim sum(5000) as double

MbeSendCommand "ACTIVE LEVEL 5"
MbeSendCommand "LOCK LEVEL TOGGLE "

MbeSendCommand "ACTIVE LEVEL 5"
MbeSendKeyln "LV=5"
MbeSendKeyln "LC=0"
MbeSendKeyln "CO=4"



MbeSendKeyln "WT=0"

ws="c:\aggelos\"

open ws+"sp3.dat" for input as 1

i=1

Do while not Eof(1)

input #1,XL(i),YL(i),YDL(i),YDDL(i),CURV(i)
open ws+ "morf.dat"” for input as 2
=1

Do while not Eof(2)

input #2,n(j),x(j),y (i)
mbesendcommand "place smartline"
mbesenddatapoint XL(i),YL(i),0,1%
mbesenddatapoint x(j),y(j),0,1%
'mbesendreset

=it

Loop

close #2

i=i+1

Loop

close #1

max=j-2

open ws+"sp3.dat" for input as 5

i=1

Do while not Eof(5)

input #5,XL(i),YL(i),YDL(i),YDDL(i),CURV(i)

for j=1 to max



MbeSendCommand "MEASURE ANGLE "

mbesenddatapoint (x(j)+XL(i))/2,(y(j)+YL(i))/2,0,1%
mbesenddatapoint (x(j+1)+XL(i))/2,(y(j+1)+YL(i))/2,0,1%
mbesenddatapoint (x(j+1)+XL(i))/2,(y(j+1)+YL(i))/2,0,1%

angle = MbeState.measureResult1

sum(i)=sum(i)+angle
if sum(i)>358.5 then
tp(i)=1

else

tp(i)=2

end if

nextj

print sum(i)

i=i+1

Loop

maxi=i-1

close #5

open ws+"tmorf.dat" for output as 6

for i=1 to maxi

write #6,XL(i),YL(i),YDL(i),YDDL(i),CURV(i),tp(i)
nexti

close #6

end sub



omoe.bas

'OMOE - omoe.bas - 8/12/2002

Const Crif = Chr$(13) + Chr$(10)

sub main

'GENERAL

dim ws as string ' Working Subdirector
dim ve as double ' Speed

dim rc as string ' Road Code

dim tp(1000) as double
dim XL(1000) as double
dim YL(1000) as double
dim YDL(1000) as double
dim YDDL(1000) as double
dim CURV(1000) as double
dim qgi as string

dim rm(1000) as double
dim max as double

ws= "c:\aggelos\"

' Terrain Morphology

open ws+"tmorf.dat" for input as 1

do while not eof (1)

input #1, XL(i),YL(i),YDL(i),YDDL (i), CURV(i),tp(i)



'print CURV(i),tp(i)
i=i+1
loop

close #1

open ws+"max.dat" for input as 3
input #3, max

close #3

open ws+"aktKapm.dat" for output as 2

menu:

ActionButton = MbeOpenModalDialog(1)

'CANCEL

if ActionButton = 4 then
MbeWritePrompt "Avte l'eld - omoe.bas"
end

end if

'WRITE FM.GEN

if actionbutton = 3 then

if ve=50 then cm=1
if ve=60 then cm=2
if ve=70 then cm=3
if ve=80 then cm=4
if ve=90 then cm=5

if ve=100 then cm=6



if ve=110 then cm=7
if ve=120 then cm=8

if rc="Al" then cn=1
if rc="All" then cn=2
if rc="Alll" then cn=3
if rc="AIV" then cn=4
if rc="BII" then cn=5
if rc="BIII" then cn=6

if rc="BIV" then cn=7

if qi="with" then qa=1
if qi="without" then ga=2

if cm=1 then ve=50
if cm=2 then ve=60
if cm=3 then ve=70
if cm=4 then ve=80
if cm=5 then ve=90
if cm=6 then ve=100
if cm=7 then ve=110
if cm=8 then ve=120

if cn=1 then rc="Al"
if cn=2 then rc="All"
if cn=3 then rc="Alll"
if cn=4 then rc="AIV"
if cn=5 then rc="BII"
if cn=6 then rc="BIII"

if cn=7 then rc="BIV"



if qa=1 then gi="with"
if qa=2 then gi="without"

for i=2 to max

if (cn=1 or cn=2 or cn=3 or ch=4) then
if (cm=8 and tp(i)=2 and ga=1) then rm(i)=650
if (cm=7 and tp(i)=2 and ga=1) then rm(i)=530
if (cm=6 and tp(i)=2 and ga=1) then rm(i)=420
if (cm=5 and tp(i)=2 and ga=1) then rm(i)=330
if (cm=4 and tp(i)=2 and ga=1) then rm(i)=250
if (cm=3 and tp(i)=2 and ga=1) then rm(i)=180
if (cm=2 and tp(i)=2 and ga=1) then rm(i)=125
if (cm=1 and tp(i)=2 and ga=1) then rm(i)=80

end if

if (cn=1 or cn=2 or cn=3 or cn=4) then
if (cm=8 and tp(i)=2 and ga=2) then rm(i)=2470
if (cm=7 and tp(i)=2 and ga=2) then rm(i)=2020
if (cm=6 and tp(i)=2 and qa=2) then rm(i)=1620
if (cm=5 and tp(i)=2 and ga=2) then rm(i)=1260
if (cm=4 and tp(i)=2 and ga=2) then rm(i)=960
if (cm=3 and tp(i)=2 and ga=2) then rm(i)=700
if (cm=2 and tp(i)=2 and qa=2) then rm(i)=490
if (cm=1 and tp(i)=2 and qa=2) then rm(i)=325

end if



if (cn=1 or cn=2 or cn=3 or cn=4) then
if (cm=8 and tp(i)=1 and ga=1) then rm(i)=740
if (cm=7 and tp(i)=1 and ga=1) then rm(i)=600
if (cm=6 and tp(i)=1 and ga=1) then rm(i)=480
if (cm=5 and tp(i)=1 and ga=1) then rm(i)=370
if (cm=4 and tp(i)=1 and ga=1) then rm(i)=280
if (cm=3 and tp(i)=1 and ga=1) then rm(i)=200
if (cm=2 and tp(i)=1 and ga=1) then rm(i)=140
if (cm=1 and tp(i)=1 and ga=1) then rm(i)=95

end if

if (cn=1 or cn=2 or cn=3 or cn=4) then
if (cm=8 and tp(i)=1 and ga=2) then rm(i)=2470
if (cm=7 and tp(i)=1 and ga=2) then rm(i)=2020
if (cm=6 and tp(i)=1 and ga=2) then rm(i)=1620
if (cm=5 and tp(i)=1 and ga=2) then rm(i)=1260
if (cm=4 and tp(i)=1 and ga=2) then rm(i)=960
if (cm=3 and tp(i)=1 and ga=2) then rm(i)=700
if (cm=2 and tp(i)=1 and ga=2) then rm(i)=490
if (cm=1 and tp(i)=1 and ga=2) then rm(i)=325

end if

if (cn=5 or cn=6 or cn=7) then
if (cm=5 and gqa=1) then rm(i)=70
if (cm=4 and ga=1) then rm(i)=110
if (cm=3 and ga=1) then rm(i)=160
if (cm=2 and ga=1) then rm(i)=220
if (cm=1 and ga=1) then rm(i)=300
end if



if (cn=5 or cn=6 or cn=7) then
if (cm=5 and ga=2) then rm(i)=70
if (cm=4 and ga=2) then rm(i)=110
if (cm=3 and ga=2) then rm(i)=160
if (cm=2 and ga=2) then rm(i)=220
if (cm=1 and ga=2) then rm(i)=300
end if

if (cn=5 or cn=6 or cn=7) then
if cm>5 then

mbemessagebox "AKYROS SYNDYASMOS TAXYTHTAS KAI
KATHGORIAS DROMOU"

goto menu
end if
end if

if rm(i)>curv(i) then

mbemessagebox "Aktina Kampylotitas katw tou elaxistou sto simeio ("
+ cstr(XL(i))+ "," +cstr(YL(i))+")"

end

end if

write #2, cm,cn,qa,tp(i),curv(i),rm(i)
nexti
close #2
end if
mbemessagebox "OLA OK"

end sub



omoeorat11.bas

'OMOE - omoe.bas - 8/12/2002

Const Crif = Chr$(13) + Chr$(10)

sub main

'GENERAL

dim ws as string ' Working Subdirectory
dim ve as double ' Speed

menu:

ws= "c:\aggelos\"

if ve=50 then cm=1
if ve=60 then cm=2
if ve=70 then cm=3
if ve=80 then cm=4
if ve=900 then cm=5
if ve=100 then cm=6
if ve=110 then cm=7
if ve=120 then cm=8
if ve=130 then cm=9

ActionButton = MbeOpenModalDialog(1)

'CANCEL



if ActionButton =4 then
MbeWritePrompt "Avte l'eld - omoe.bas"
end

end if

'WRITE FM.GEN

if actionbutton = 3 then

'CHECKING SPEED & ROAD_CATEGORY
if cm=1 then ve=50

if cm=2 then ve=60

if cm=3 then ve=70

if cm=4 then ve=80

if cm=5 then ve=90

if cm=6 then ve=100

if cm=7 then ve=110

if cm=8 then ve=120

if cm=9 then ve=130

end if

if ve=50 then Su=475
if ve=60 then Su=475
if ve=70 then Su=500
if ve=80 then Su=525
if ve=90 then Su=575
if ve=100 then Su625
if ve=110 then Su=675
if ve=120 then Su=675



if ve=130 then Su=675

if ve=50 then Ss=58

if ve=60 then Ss=80

if ve=70 then Ss=108
if ve=80 then Ss=132
if ve=90 then Ss=117
if ve=100 then Ss=210
if ve=110 then Ss=250
if ve=120 then Ss=303
if ve=130 then Ss=340

print ve,su,ss

open ws+"apaitorat.dat" for output as 1

write #1, ve,Su,Ss

close #1

End Sub




oratprA-D.bas

sub main

dim ds as double

dim a1(1000) as double
dim a3(1000) as double
dim ws as string

dim max as double

dim xtp(1000) as double
dim ytp(1000) as double
dim xtk(1000) as double
dim ytk(1000) as double
dim DIST as double

dim x(1000) as double
dim y(1000) as double
dim Orat(1000) as double
dim XB(1000) as double
dim XK(1000) as double
dim YB(1000) as double
dim YK(1000) as double
dim YKO(1000) as double
dim XKO(1000) as double
dim YBO(1000) as double
dim XBO(1000) as double

ws= "c:\aggelos\"

MbeSendCommand "ACTIVE LEVEL 7"
MbeSendCommand "LOCK LEVEL TOGGLE "



MbeSendCommand "ACTIVE LEVEL 7"
MbeSendKeyln "LV=7"
MbeSendKeyln "LC=0"
MbeSendKeyln "CO=2"
MbeSendKeyln "WT=0"

open ws+"oratotitaPrA-D.dat" for output as 8

open ws+"max.dat" for input as 3
input #3, max

close #3

m=1

open ws+"oriop.dat" for input as 4
do while not eof (4)

input #4,XB(m),YB(m)

m=m+1

loop

close #4

m=1

open ws+"oriok.dat" for input as 5
do while not eof (5)

input #5,XK(m),YK(m)

m=m+1

loop

close #5



open ws+"blemak.dat" for input as 7
do while not eof (7)

input #7,XKO(i), YKO(i)

i=i+1

loop

close #7

=1

open ws+"blemap.dat" for input as 6
do while not eof (6)

input #6,XBO(j),YBO(j)

=i+

loop

close #6

'YPOLOGISMOS TOMWN GIA PROSPERASH

n=50
for i=1 to max-1

for j=i+1 to max-1

x(1)=XKO(i)
y(1)=YKO(i)
x(n)=XBO(j)
y(n)=YBO())

fork=1ton

'diairesh ths eu8eias blemmatos odhgou se n tmhmata

'apo katw Iwrida kineitai to oxhma kai koitaei panw



x(k+1)=x(k)*+(XBO(j)-XKO(i))/n
y(k+1)=y(k)+(YBO(j)-YKO(i))/n

for m=i to max-1

if x(k+1)>XB(m) and XB(m+1)>x(k+1) then goto DOULEIA
'if x(k+1)<XB(m) then goto HERE

next m

DOULEIA :
y1=YB(m)
y2=YB(m+1)
x1=XB(m)
x2=XB(m+1)

'tomh panw oriou me katakoryfh

y3=1
y4=2
x3=x(k+1)
x4=x(k+1)

if x1=x2 then x1=x1+0.001
al(m)=(y1-y2)/(x1-x2)



xtp(m)=x3
ytp(m)=y1+a1(m)*(x3-x1)

'katw orio
y5=YK(m)
y6=YK(m+1)
x5=XK(m)
x6=Xk(m+1)

if x5=x6 then x5=x5+0.001
a3(m)=(y5-y6)/(x5-x6)

xtk(m)=x3
ytk(m)=y5+a3(m)*(x3-x5)

if ytp(m)<y(k+1) or y(k+1)<ytk(m) then
mbesendreset

Dim startPoint As MbePoint

Dim point As MbePoint, point2 As MbePoint

Start a command

MbeSendCommand "MEASURE DISTANCE ICON "

Coordinates are in master units
startPoint.x = XKO(i)
startPoint.y = YKO(i)



startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = (XBO(j-1)+XBO(j))/2
point.y = (YBO(j-1)+YBO(j))/2
point.z = startPoint.z

MbeSendDataPoint point, 1%

DIST = MbeState.measureResult1
mbesendreset
Orat(i)=DIST/10000

printi,orat(i)

write #8, i,Orat(i)

mbesendreset

goto EDW
end if
HERE :
next k

next j

EDW :

next i

close #8
mbesendreset

end sub



oratprosD-A.bas

sub main

dim ds as double

dim a1(1000) as double
dim a3(1000) as double
dim ws as string

dim max as double

dim xtp(1000) as double
dim ytp(1000) as double
dim xtk(1000) as double
dim ytk(1000) as double
dim DIST as double

dim x(1000) as double
dim y(1000) as double
dim Orat(1000) as double
dim XB(1000) as double
dim XK(1000) as double
dim YB(1000) as double
dim YK(1000) as double
dim YKO(1000) as double
dim XKO(1000) as double
dim YBO(1000) as double
dim XBO(1000) as double

ws= "c:\aggelos\"

MbeSendCommand "ACTIVE LEVEL 7"



MbeSendCommand "LOCK LEVEL TOGGLE "

MbeSendCommand "ACTIVE LEVEL 7"
MbeSendKeyln "LV=7"
MbeSendKeyln "LC=0"
MbeSendKeyln "CO=2"
MbeSendKeyln "WT=0"

open ws+"oratotitaPrd-a.dat" for output as 8

open ws+"max.dat" for input as 3
input #3, max

close #3

m=1

open ws+"oriop.dat" for input as 4
do while not eof (4)

input #4,XB(m),YB(m)

m=m+1

loop

close #4

m=1

open ws+"oriok.dat" for input as 5
do while not eof (5)

input #5,XK(m),YK(m)

m=m+1

loop

close #5



i=1

open ws+"blemak.dat" for input as 7
do while not eof (7)

input #7,XKO(i),YKO(i)

i=i+1

loop

close #7

=1

open ws+"blemap.dat" for input as 6
do while not eof (6)

input #6,XBO(j),YBO(j)

=it

loop

close #6

'YPOLOGISMOS TOMWN GIA PROSPERASH

n=50
for i=max-1 to 2 step-1

for j=i-1 to 1 step-1

x(1)=XBO(i)
y(1)=YBO(i)
x(n)=XKO(j)
y(n)=YKO(j)

for k=1 to n-1



'diairesh ths eu8eias blemmatos odhgou se n tmhmata

‘apo katw Iwrida kineitai to oxhma kai koitaei panw

x(k+1)=x(k)-(XBO(i)-XKO(j))/n
y(k+1)=y(k)-(YBO(i)-YKO(j))/n

for m=i to 2 step-1
if (x(k+1)>XB(m) and XB(m+1)>x(k+1)) then goto DOULEIA

next m

DOULEIA:
'print xB(m),x(k),XB(m+1)
'stop

'panw orio

'stop
y1=YB(m)
y2=YB(m+1)
x1=XB(m)
x2=XB(m+1)

'tomh panw oriou me katakoryfh
y3=1

y4=2

x3=x(k+1)

x4=x(k+1)

if x1=x2 then x1=x1+0.001



a1(m)=(y1-y2)/(x1-x2)
'print a1(m)

xtp(m)=x3
ytp(m)=y1+a1(m)*(x3-x1)

'katw orio
y5=YK(m)
y6=YK(m+1)
x5=XK(m)
x6=Xk(m+1)

if x6=x6 then
x5=x5+0.001

end if
a3(m)=(y5-y6)/(x5-x6)

xtk(m)=x3
ytk(m)=y5+a3(m)*(x3-x5)

if ytp(m)<y(k+1) or y(k+1)<ytk(m) then
mbesendreset

Dim startPoint As MbePoint

Dim point As MbePoint, point2 As MbePoint

' Start a command

MbeSendCommand "MEASURE DISTANCE ICON "



' Coordinates are in master units
startPoint.x = XBO(i)
startPoint.y = YBO(i)
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = (XKO(j+1)+XKO(j))/2
point.y = (YKO(j+1)+YKO(j))/2
point.z = startPoint.z

MbeSendDataPoint point, 1%

DIST = MbeState.measureResult1
mbesendreset
Orat(i)=DIST/10000

print i,orat(i)

write #8, i,Orat(i)

mbesendreset

goto EDW
end if



HERE :

next k

nextj

EDW :

nexti

close #8
mbesendreset

end sub




oratstashA-D.bas

sub main

dim ds as double

dim a1(1000) as double
dim a3(1000) as double
dim ws as string

dim max as double

dim xtp(1000) as double
dim ytp(1000) as double
dim xtk(1000) as double
dim ytk(1000) as double
dim DIST as double

dim x(1000) as double
dim y(1000) as double
dim Orat(1000) as double
dim XB(1000) as double
dim XK(1000) as double
dim YB(1000) as double
dim YK(1000) as double
dim YKO(1000) as double
dim XKO(1000) as double
dim YBO(1000) as double
dim XBO(1000) as double

ws= "c:\aggelos\"

MbeSendCommand "ACTIVE LEVEL 7"
MbeSendCommand "LOCK LEVEL TOGGLE "



MbeSendCommand "ACTIVE LEVEL 7"
MbeSendKeyln "LV=7"
MbeSendKeyln "LC=0"
MbeSendKeyln "CO=2"
MbeSendKeyln "WT=0"

open ws+"oratotitaSTA-d.dat" for output as 8

open ws+"max.dat" for input as 3
input #3, max

close #3

m=1

open ws+"oriop.dat" for input as 4
do while not eof (4)

input #4,XB(m),YB(m)

m=m+1

loop

close #4

m=1

open ws+"oriok.dat" for input as 5
do while not eof (5)

input #5,XK(m),YK(m)

m=m+1

loop

close #5



open ws+"blemak.dat" for input as 7
do while not eof (7)

input #7,XKO(i), YKO(i)

i=i+1

loop

close #7

=1

open ws+"blemap2.dat” for input as 6
do while not eof (6)

input #6,XBO(j),YBO(j)

=i+

loop

close #6

'YPOLOGISMOS TOMWN GIA PROSPERASH

n=50
for i=1 to max-2

for j=i+1 to max-1
x(1)=XKO(i)
y(1)=YKO(i)
x(n)=XBO(j)

y(n)=YBO(j)

for k=1 to n-1

'diairesh ths eu8eias blemmatos odhgou se n tmhmata



‘apo katw Iwrida kineitai to oxhma kai koitaei panw

x(k+1)=x(k)*+(XBO(j)-XKO(i))/n
y(k+1)=y(K)+(YBO(j)-YKO(i))/n

for m=i to max-1
if x(k+1)>XB(m) and XB(m+1)>x(k+1) then goto DOULEIA

next m

DOULEIA:
y1=YB(m)
y2=YB(m+1)
x1=XB(m)
x2=XB(m+1)

'tomh panw oriou me katakoryfh

y3=1
y4=2
x3=x(k+1)
x4=x(k+1)

if x1=x2 then x1=x1+0.001
al(m)=(y1-y2)/(x1-x2)

'print a1(m)

xtp(m)=x3
ytp(m)=y1+a1(m)*(x3-x1)

'katw orio



y5=YK(m)
y6=YK(m+1)
x5=XK(m)
x6=Xk(m+1)

if x5=x6 then x5=x5+0.001
a3(m)=(y5-y6)/(x5-x6)

xtk(m)=x3
ytk(m)=y5+a3(m)*(x3-x5)

if ytp(m)<y(k+1) or y(k+1)<ytk(m) then
mbesendreset

Dim startPoint As MbePoint

Dim point As MbePoint, point2 As MbePoint

Start a command

MbeSendCommand "MEASURE DISTANCE ICON "

Coordinates are in master units
startPoint.x = XKO(i)
startPoint.y = YKO(i)
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%



point.x = (XBO(j-1)+XBO(j))/2
point.y = (YBO(j-1)+YBO(j))/2
point.z = startPoint.z

MbeSendDataPoint point, 1%

DIST = MbeState.measureResult1
mbesendreset
Orat(i)=DIST/10000

printi,orat(i)

write #8, i,Orat(i)

mbesendreset
goto EDW
end if

HERE:

next k

next j

EDW :

nexti

close #8
mbesendreset

end sub




oratstashD-A.bas

sub main

dim ds as double

dim a1(1000) as double
dim a3(1000) as double
dim ws as string

dim max as double

dim xtp(1000) as double
dim ytp(1000) as double
dim xtk(1000) as double
dim ytk(1000) as double
dim DIST as double

dim x(1000) as double
dim y(1000) as double
dim Orat(1000) as double
dim XB(1000) as double
dim XK(1000) as double
dim YB(1000) as double
dim YK(1000) as double
dim YKO(1000) as double
dim XKO(1000) as double
dim YBO(1000) as double
dim XBO(1000) as double

ws= "c:\aggelos\"

MbeSendCommand "ACTIVE LEVEL 7"



MbeSendCommand "LOCK LEVEL TOGGLE "

MbeSendCommand "ACTIVE LEVEL 7"
MbeSendKeyln "LV=7"
MbeSendKeyln "LC=0"
MbeSendKeyln "CO=2"
MbeSendKeyln "WT=0"

open ws+"oratotitaStrd-a.dat" for output as 8

open ws+"max.dat" for input as 3
input #3, max

close #3

m=1

open ws+"oriop.dat" for input as 4
do while not eof (4)

input #4,XB(m),YB(m)

m=m+1

loop

close #4

m=1

open ws+"oriok.dat" for input as 5
do while not eof (5)

input #5,XK(m),YK(m)

m=m+1

loop

close #5



i=1

open ws+"blemak2.dat" for input as 7
do while not eof (7)

input #7,XKO(i),YKO(i)

i=i+1

loop

close #7

=1

open ws+"blemap.dat" for input as 6
do while not eof (6)

input #6,XBO(j),YBO(j)

=it

loop

close #6

'YPOLOGISMOS TOMWN GIA PROSPERASH

n=50
for i=max-1 to 2 step-1

for j=i-1 to 1 step-1

x(1)=XBO(i)
y(1)=YBO(i)
x(n)=XKO(j)
y(n)=YKO(j)

for k=1 to n-1



'diairesh ths eu8eias blemmatos odhgou se n tmhmata

‘apo katw Iwrida kineitai to oxhma kai koitaei panw

x(k+1)=x(k)-(XBO(i)-XKO(j))/n
y(k+1)=y(k)-(YBO(i)-YKO(j))/n

for m=i to 1 step-1

if (x(k+1)>XB(m) and XB(m+1)>x(k+1)) then goto DOULEIA

next m

DOULEIA:
y1=YB(m)
y2=YB(m+1)
x1=XB(m)
x2=XB(m+1)

'tomh panw oriou me katakoryfh

y3=1
y4=2
x3=x(k+1)
x4=x(k+1)

if x1=x2 then x1=x1+0.001
al(m)=(y1-y2)/(x1-x2)

'print a1(m)

xtp(m)=x3



ytp(m)=y1+a1(m)*(x3-x1)

'katw orio
y5=YK(m)
y6=YK(m+1)
x5=XK(m)
x6=Xk(m+1)

if x6=x5 then a3(m)=(y5-y6)/(x5-x6+0.0001)
if x6<>x5 then a3(m)=(y5-y6)/(x5-x6)

xtk(m)=x3
ytk(m)=y5+a3(m)*(x3-x5)

if ytp(m)<y(k+1) or y(k+1)<ytk(m) then
mbesendreset

Dim startPoint As MbePoint

Dim point As MbePoint, point2 As MbePoint

Start a command

MbeSendCommand "MEASURE DISTANCE ICON "

Coordinates are in master units
startPoint.x = XBO(i)
startPoint.y = YBO(i)
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x

point.y = startPoint.y



point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = (XKO(j+1)+XKO(j))/2
point.y = (YKO(j+1)+YKO(j))/2
point.z = startPoint.z

MbeSendDataPoint point, 1%

DIST = MbeState.measureResult1
mbesendreset

Orat(i)=DIST/5000

printi,orat(i)

write #8, i,Orat(i)

mbesendreset

goto EDW
end if

HERE :
next k

next j

EDW:

nexti

close #8
mbesendreset

end sub




diagrammaorpra-d.bas

sub main

dim XL(1000) as double
dim YL(1000) as double
dim ds as double

dim YDL(1000) as double
dim YDDL(1000) as double
dim CURV(1000) as double
dim ws as string

dim max as double

dim X8(1000) as double
dim DIST as double

dim XLSTEP as double

dim ORAT(1000) as double
dim mfin as double

dim XU(1000) as double
dim SA(1000) as double

ws= "c:\aggelos\"

MbeSendCommand "ACTIVE LEVEL 10"

MbeSendCommand "LOCK LEVEL TOGGLE "
MbeSendCommand "ACTIVE LEVEL 10"



open ws+"sp3.dat" for input as 1

do while not eof(1)

input #1,XL(i),YL(i),YDL(i),YDDL(i),CURV(i)
i=i+1

loop

close #1

open ws+"XLSTEP.dat" for input as 2
input #2, XLSTEP, ds

close #2

open ws+"max.dat" for input as 5
input #5, max

close #5

open ws+"oratotitaPrA-D.dat" for input as 6
do while not eof (6)

input #6, i, ORAT(i)

m=0rat(i)*10

printm

SA(i)=m/10

i=i+1
loop
mfin=i

close #6

X8(1)=0



for i=1 to max

Dim startPoint As MbePoint
Dim point As MbePoint, point2 As MbePoint

Start a command

MbeSendCommand "MEASURE DISTANCE ICON "

Coordinates are in master units
startPoint.x = XL(i)

startPoint.y = YL(i)

startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = XL(i+1)
point.y = YL(i+1)
point.z = startPoint.z

MbeSendDataPoint point, 1%

DIST = MbeState.measureResult1
if i>1 then
X8(i)=X8(i-1)+DIST/10000

end if

"print i,X8(i)



k=x8(i)
XU(i)=k

nexti

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%



point.x=0
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

' Start a command

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y =-10
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y



point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

' Start a command

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#



' Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y-15
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y-15
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

mbesendreset

' Start a command

MbeSendCommand "WINDOW AREA EXTENDED 1"



' Coordinates are in master units
startPoint.x = 0.140800#
startPoint.y =1.697900#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 2.780100#
point.y = startPoint.y - 19.975000#
point.z = startPoint.z
MbeSendDataPoint point, 1%

' Send a reset to the current command

MbeSendReset

MbeSendCommand "PLACE LINE CONSTRAINED "
' Send a tentative point
point.x = startPoint.x + 0.134200#
point.y = startPoint.y - 1.601000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 1.697900#

point.z = startPoint.z



MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.091600#
point.y = startPoint.y - 6.567200#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 6.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.204500#
point.y = startPoint.y - 11.561700#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.232800#
point.y = startPoint.y - 11.787500#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 11.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.176300#
point.y = startPoint.y - 16.443300#
point.z = startPoint.z

MbeSendTentPoint point, 1%



point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 16.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

MbeSendCommand "ZOOM OUT EXTENDED 1"

MbeSendCommand "PLACE LINE CONSTRAINED "

MbeSendCommand "IGEN CONSTRAIN LENGTH UNLOCK "

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "

MbeSendReset

point.x = startPoint.x - 19.964100#

point.y = startPoint.y - 1.911300#

point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.140800#

point.y = startPoint.y - 1.697900#

point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 20.020500#

point.y = startPoint.y - 15.907100#

point.z = startPoint.z



MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.738300#
point.y = startPoint.y - 16.415000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.140800#
point.y = startPoint.y - 16.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

MbeSendCommand "PLACE DIALOGTEXT ICON "

Send a message string to an application

Content is defined by the application
MbeSendAppMessage "TEXTEDIT", "FirstLine AYKSON ARIBMOS"

MbeSendCommand "ACTIVE ANGLE 0.0000°"

MbeSendCommand "ACTIVE ANGLE "

point.x = startPoint.x - 10.818200#

point.y = startPoint.y - 4.112200#

point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendAppMessage "TEXTEDIT", "FirstLine XIL. BESH"



point.x = startPoint.x - 13.358800#
point.y = startPoint.y - 9.134900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendAppMessage "TEXTEDIT", "FirstLine MHKOS ORATOTHTAS"
point.x = startPoint.x - 10.931100#

point.y = startPoint.y - 14.270500#

point.z = startPoint.z

MbeSendDataPoint point, 1%

Send a keyin that can be a command string

MbeSendKeyin Chr$(27)

MBESENDRESET

' Start a command

MbeSendCommand "PLACE SMARTLINE "

MbeSendCommand "PLACE LINE CONSTRAINED "

MbeSendCommand "IGEN CONSTRAIN ANGLE 180.000000"

Send a tentative point

Coordinates are in master units

MbeSendTentPoint -0.311400#, -0.091100#, 0.000000#, 1%

Coordinates are in master units

startPoint.x = 0.000000#
startPoint.y = 0.000000#



startPoint.z = 0.000000#

Send a data point to the current command

point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.790000#
point.y = startPoint.y - 0.261900#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

Send a reset to the current command

MbeSendReset

MbeSendCommand "IGEN CONSTRAIN ANGLE LOCK "

MbeSendCommand "IGEN CONSTRAIN ANGLE 180.000000"

point.x = startPoint.x - 0.396800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x



point.y = startPoint.y - 5.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.362800#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.704500#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.704500#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.046300#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#



point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

point.x = startPoint.x - 0.055100#
point.y = startPoint.y - 10.083000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 10.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.362800#
point.y = startPoint.y - 9.826800#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.875400#
point.y = startPoint.y - 9.997600#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.131700#



point.y = startPoint.y - 10.083000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.131700#
point.y = startPoint.y - 9.997600#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.046300#
point.y = startPoint.y - 9.826800#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y - 7.500000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

point.x = startPoint.x - 0.311400#
point.y = startPoint.y - 15.036200#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 15.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%



point.x = startPoint.x - 19.448200#
point.y = startPoint.y - 14.950800#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y - 15.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

mbesendreset

MbeSendKeyln "LC=0"
MbeSendKeyln "CO=2"
MbeSendKeyln "WT=0"

mbesendreset

for i=1 to max-2

' Start a command

MbeSendCommand "PLACE LINE CONSTRAINED "

Coordinates are in master units
startPoint.x = X8(i)

startPoint.y =0

startPoint.z = 0.000000#

Send a data point to the current command

point.x = startPoint.x



point.y = startPoint.y

point.z = startPoint.z

MbeSendDataPoint point, 2%

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "
point.x = X8(i)

point.y = ORAT(i)/10

point.z = startPoint.z

MbeSendDataPoint point, 2%

mbesendreset

nexti

for i=2 to mfin-1

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(XU(i))
MbeSendDataPoint X8(i),-7.5,0,1%

mbesendreset



nexti

for i=2 to mfin-1

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(i-1)
MbeSendDataPoint X8(i),-2.5,0,1%

mbesendreset

next i

for i=2 to mfin-1

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(SA(i))
MbeSendDataPoint X8(i),-12.5,0,1%

mbesendreset



nexti

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine "+"DIAGRAMMA ORATOTHTAS
GIA PROSPERASH SE POREIA A-D"

MbeSendDataPoint 0,-16,0,1%

open ws+"apaitorat.dat" for input as 10

input #10, ve,Su,Ss
close #10

MbeSendKeyln "CO=3"
'Start a command

MbeSendCommand "PLACE LINE CONSTRAINED "

' Coordinates are in master units
startPoint.x=0
startPoint.y = Su/10
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y

point.z = startPoint.z



MbeSendDataPoint point, 2%

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "
point.x = X8(mfin)

point.y = Su/10

point.z = startPoint.z

MbeSendDataPoint point, 2%

mbesendreset
mbesendreset

End Sub




diagrammaprosD-A.bas

sub main

dim XL(1000) as double
dim YL(1000) as double
dim ds as double

dim YDL(1000) as double
dim YDDL(1000) as double
dim CURV(1000) as double
dim ws as string

dim max as double

dim X8(1000) as double
dim DIST as double

dim XLSTEP as double

dim ORAT(1000) as double
dim mfin as double

dim XU(1000) as double
dim SA(1000) as double
dim a(1000) as double

ws= "c:\aggelos\"

MbeSendCommand "ACTIVE LEVEL 10"
MbeSendCommand "LOCK LEVEL TOGGLE "

MbeSendCommand "ACTIVE LEVEL 10"



i=1

open ws+"sp3.dat" for input as 1

do while not eof(1)

input #1,XL(i),YL(i),YDL(i),YDDL(i),CURV(i)
i=i+1

loop

close #1

open ws+"XLSTEP.dat" for input as 2
input #2, XLSTEP, ds

close #2

open ws+"max.dat" for input as 5

input #5, max

close #5

X8(max)=0

for i=max to 1 step-1

Dim startPoint As MbePoint
Dim point As MbePoint, point2 As MbePoint

' Start a command

MbeSendCommand "MEASURE DISTANCE ICON "



' Coordinates are in master units
startPoint.x = XL(i)
startPoint.y = YL(i)
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = XL(i-1)
point.y = YL(i-1)
point.z = startPoint.z

MbeSendDataPoint point, 1%

DIST = MbeState.measureResult1
if i=max then

goto HERE

end if

X8(i)=X8(i+1)+DIST/10000

'print i,X8(i)

k=x8(i)
XU(i)=k
HERE :
next i

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE SMARTLINE "



' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%



point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

' Start a command

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y =-10
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0



point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

' Start a command

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)

point.y = startPoint.y



point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)
point.y = startPoint.y-15
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y-15
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

mbesendreset

' Start a command

MbeSendCommand "WINDOW AREA EXTENDED 1"

Coordinates are in master units
startPoint.x = 0.140800#
startPoint.y = 1.697900#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x

point.y = startPoint.y



point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 2.780100#
point.y = startPoint.y - 19.975000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

Send a reset to the current command

MbeSendReset

MbeSendCommand "PLACE LINE CONSTRAINED "

Send a tentative point

point.x = startPoint.x + 0.134200#
point.y = startPoint.y - 1.601000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 1.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.091600#
point.y = startPoint.y - 6.567200#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 6.697900#



point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.204500#
point.y = startPoint.y - 11.561700#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.232800#
point.y = startPoint.y - 11.787500#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 11.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.176300#
point.y = startPoint.y - 16.443300#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#

point.y = startPoint.y - 16.697900#

point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

MbeSendCommand "ZOOM OUT EXTENDED 1"



MbeSendCommand "PLACE LINE CONSTRAINED "

MbeSendCommand "IGEN CONSTRAIN LENGTH UNLOCK "

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "

MbeSendReset

point.x = startPoint.x - 19.964100#
point.y = startPoint.y - 1.911300#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.140800#
point.y = startPoint.y - 1.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 20.020500#
point.y = startPoint.y - 15.907100#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.738300#
point.y = startPoint.y - 16.415000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.140800#
point.y = startPoint.y - 16.697900#



point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

MbeSendCommand "PLACE DIALOGTEXT ICON "

Send a message string to an application

Content is defined by the application

MbeSendAppMessage "TEXTEDIT", "FirstLine AYKSON ARIBMOS™

MbeSendCommand "ACTIVE ANGLE 0.0000°"

MbeSendCommand "ACTIVE ANGLE "

point.x = startPoint.x - 10.818200#

point.y = startPoint.y - 4.112200#

point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendAppMessage "TEXTEDIT", "FirstLine XIL. BESH"

point.x = startPoint.x - 13.358800#

point.y = startPoint.y - 9.134900#

point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendAppMessage "TEXTEDIT", "FirstLine MHKOS ORATOTHTAS"

point.x = startPoint.x - 10.931100#
point.y = startPoint.y - 14.270500#



point.z = startPoint.z

MbeSendDataPoint point, 1%

' Send a keyin that can be a command string

MbeSendKeyin Chr$(27)

MBESENDRESET

Start a command

MbeSendCommand "PLACE SMARTLINE "

MbeSendCommand "PLACE LINE CONSTRAINED "

MbeSendCommand "IGEN CONSTRAIN ANGLE 180.000000"

Send a tentative point
Coordinates are in master units

MbeSendTentPoint -0.311400#, -0.091100#, 0.000000#, 1%

Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%



point.x = startPoint.x - 19.790000#
point.y = startPoint.y - 0.261900#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

Send a reset to the current command

MbeSendReset

MbeSendCommand "IGEN CONSTRAIN ANGLE LOCK "

MbeSendCommand "IGEN CONSTRAIN ANGLE 180.000000"

point.x = startPoint.x - 0.396800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 5.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.362800#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%



point.x = startPoint.x - 19.704500#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.704500#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.046300#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendDataPoint point, 1%



MbeSendReset

point.x = startPoint.x - 0.055100#
point.y = startPoint.y - 10.083000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 10.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.362800#
point.y = startPoint.y - 9.826800#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.875400#
point.y = startPoint.y - 9.997600#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.131700#
point.y = startPoint.y - 10.083000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.131700#
point.y = startPoint.y - 9.997600#
point.z = startPoint.z

MbeSendTentPoint point, 1%



point.x = startPoint.x - 20.046300#
point.y = startPoint.y - 9.826800#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y - 7.500000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

point.x = startPoint.x - 0.311400#
point.y = startPoint.y - 15.036200#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 15.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.448200#
point.y = startPoint.y - 14.950800#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y - 15.000000#

point.z = startPoint.z



MbeSendDataPoint point, 1%

mbesendreset

MbeSendKeyln "LC=0"
MbeSendKeyln "CO=2"
MbeSendKeyln "WT=0"

mbesendreset

open ws+"apaitorat.dat" for input as 10

input #10, ve,Su,Ss
close #10

i=1

open ws+"oratotitaPrd-a.dat" for input as 6
do while not eof (6)

input #6, a(i),ORAT(i)

'print oraty(i)

m=0rat(i)*10

SA(i)=m/10



i=i+1

loop

mfin=i

close #6

MbeSendKeyln "CO=2"

for i=max-1 to (max-mfin+1) step-1

' Start a command

MbeSendCommand "PLACE LINE CONSTRAINED "

Coordinates are in master units
startPoint.x = X8(i)

startPoint.y =0

startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 2%

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "

point.x = X8(i)
point.y = SA(max-i)/10
point.z = startPoint.z

MbeSendDataPoint point, 2%



mbesendreset

nexti

for i=max to (max-mfin+1) step-1

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "
MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(XU(i))

MbeSendDataPoint X8(i),-7.5,0,1%

mbesendreset

next i

for i=max-1 to (max-mfin+1) step-1

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "

MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(max-i)

MbeSendDataPoint X8(i),-2.5,0,1%

mbesendreset

next i

for i=max-1 to (max-mfin+1) step-1



MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "
MbeSendCommand "ACTIVE ANGLE 0°"
MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(SA(max-i))
MbeSendDataPoint X8(i),-12.5,0,1%

mbesendreset

nexti

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "
MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine "+"DIAGRAMMA ORATOTHTAS
GIA PROSPERASH SE POREIA D-A"

MbeSendDataPoint 0,-16,0,1%

MbeSendKeyln "CO=3"

'Start a command

MbeSendCommand "PLACE LINE CONSTRAINED "

Coordinates are in master units
startPoint.x=0

startPoint.y = Su/10
startPoint.z = 0.000000#



' Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 2%

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "

point.x = X8(max-mfin+1)

point.y = Su/10

point.z = startPoint.z

MbeSendDataPoint point, 2%

mbesendreset

End Sub




diagrammaorsta-d.bas

sub main

dim XL(1000) as double
dim YL(1000) as double
dim ds as double

dim YDL(1000) as double
dim YDDL(1000) as double
dim CURV(1000) as double
dim ws as string

dim max as double

dim X8(1000) as double
dim DIST as double

dim XLSTEP as double

dim ORAT(1000) as double
dim mfin as double

dim XU(1000) as double
dim SA(1000) as double

ws= "c:\aggelos\"

MbeSendCommand "ACTIVE LEVEL 10"
MbeSendCommand "LOCK LEVEL TOGGLE "

MbeSendCommand "ACTIVE LEVEL 10"



i=1

open ws+"sp3.dat" for input as 1

do while not eof(1)

input #1,XL(i),YL(i),YDL(i),YDDL(i),CURV(i)
i=i+1

loop

close #1

open ws+"XLSTEP.dat" for input as 2
input #2, XLSTEP, ds

close #2

open ws+"max.dat" for input as 5
input #5, max

close #5

open ws+"oratotitaSTA-d.dat" for input as 6
do while not eof (6)

input #6, i, ORAT (i)

m=0rat(i)*10

SA(i)=m/10

i=i+1
loop
mfin=i

close #6

X8(1)=0

for i=1 to max

Dim startPoint As MbePoint



Dim point As MbePoint, point2 As MbePoint

Start a command

MbeSendCommand "MEASURE DISTANCE ICON "

Coordinates are in master units
startPoint.x = XL(i)

startPoint.y = YL(i)

startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = XL(i+1)
point.y = YL(i+1)
point.z = startPoint.z

MbeSendDataPoint point, 1%

DIST = MbeState.measureResult1
if i>1 then
X8(i)=X8(i-1)+DIST/10000

end if

k=x8(i)
XU(i)=k



nexti

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%



point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

' Start a command

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y =-10
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)



point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

' Start a command

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x

point.y = startPoint.y



point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(max-2)
point.y = startPoint.y-15
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y-15
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

mbesendreset

' Start a command

MbeSendCommand "WINDOW AREA EXTENDED 1"

' Coordinates are in master units
startPoint.x = 0.140800#
startPoint.y = 1.697900#



startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 2.780100#
point.y = startPoint.y - 19.975000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

Send a reset to the current command

MbeSendReset

MbeSendCommand "PLACE LINE CONSTRAINED "
' Send a tentative point
point.x = startPoint.x + 0.134200#
point.y = startPoint.y - 1.601000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 1.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.091600#
point.y = startPoint.y - 6.567200#



point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 6.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.204500#
point.y = startPoint.y - 11.561700#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.232800#
point.y = startPoint.y - 11.787500#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 11.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.176300#
point.y = startPoint.y - 16.443300#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 16.697900#

point.z = startPoint.z



MbeSendDataPoint point, 1%

MbeSendReset

MbeSendCommand "ZOOM OUT EXTENDED 1"

MbeSendCommand "PLACE LINE CONSTRAINED "

MbeSendCommand "IGEN CONSTRAIN LENGTH UNLOCK "

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "

MbeSendReset

point.x = startPoint.x - 19.964100#

point.y = startPoint.y - 1.911300#

point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.140800#

point.y = startPoint.y - 1.697900#

point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 20.020500#

point.y = startPoint.y - 15.907100#

point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.738300#
point.y = startPoint.y - 16.415000#



point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.140800#
point.y = startPoint.y - 16.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

MbeSendCommand "PLACE DIALOGTEXT ICON "

Send a message string to an application

Content is defined by the application

MbeSendAppMessage "TEXTEDIT", "FirstLine AYKSON ARISBMOS"

MbeSendCommand "ACTIVE ANGLE 0.0000°"

MbeSendCommand "ACTIVE ANGLE "

point.x = startPoint.x - 10.818200#

point.y = startPoint.y - 4.112200#

point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendAppMessage "TEXTEDIT", "FirstLine XIL. BESH"

point.x = startPoint.x - 13.358800#

point.y = startPoint.y - 9.134900#

point.z = startPoint.z

MbeSendDataPoint point, 1%



MbeSendAppMessage "TEXTEDIT", "FirstLine MHKOS ORATOTHTAS"

point.x = startPoint.x - 10.931100#
point.y = startPoint.y - 14.270500#
point.z = startPoint.z

MbeSendDataPoint point, 1%

Send a keyin that can be a command string

MbeSendKeyin Chr$(27)
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' Start a command

MbeSendCommand "PLACE SMARTLINE "

MbeSendCommand "PLACE LINE CONSTRAINED "

MbeSendCommand "IGEN CONSTRAIN ANGLE 180.000000"

Send a tentative point
Coordinates are in master units

MbeSendTentPoint -0.311400#, -0.091100#, 0.000000#, 1%

Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#



' Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.790000#
point.y = startPoint.y - 0.261900#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y
point.z = startPoint.z
MbeSendDataPoint point, 1%

' Send a reset to the current command

MbeSendReset

MbeSendCommand "IGEN CONSTRAIN ANGLE LOCK "

MbeSendCommand "IGEN CONSTRAIN ANGLE 180.000000"

point.x = startPoint.x - 0.396800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 5.000000#

point.z = startPoint.z



MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.362800#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.704500#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.704500#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.046300#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%



point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

point.x = startPoint.x - 0.055100#
point.y = startPoint.y - 10.083000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 10.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.362800#
point.y = startPoint.y - 9.826800#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.875400#
point.y = startPoint.y - 9.997600#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.131700#
point.y = startPoint.y - 10.083000#

point.z = startPoint.z



MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.131700#
point.y = startPoint.y - 9.997600#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.046300#
point.y = startPoint.y - 9.826800#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y - 7.500000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

point.x = startPoint.x - 0.311400#
point.y = startPoint.y - 15.036200#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 15.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.448200#
point.y = startPoint.y - 14.950800#



point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y - 15.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

mbesendreset

MbeSendKeyln "LC=0"
MbeSendKeyln "CO=2"
MbeSendKeyln "WT=0"

mbesendreset

for i=1 to max-2

' Start a command

MbeSendCommand "PLACE LINE CONSTRAINED "

Coordinates are in master units
startPoint.x = X8(i)

startPoint.y =0

startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 2%



MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "

point.x = X8(i)
point.y = ORAT(i)/10
point.z = startPoint.z

MbeSendDataPoint point, 2%

mbesendreset

nexti
for i=2 to mfin-1
MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON " MbeSendCommand
"ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"
MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(XU(i))
MbeSendDataPoint X8(i),-7.5,0,1%

mbesendreset

next i

for i=2 to mfin-1

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "

MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(i-1)



MbeSendDataPoint X8(i),-2.5,0,1%

mbesendreset

nexti

for i=2 to mfin-1

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(SA(i))
MbeSendDataPoint X8(i),-12.5,0,1%

mbesendreset

next i

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "
MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine "+"DIAGRAMMA ORATOTHTAS
GIA STASH SE POREIA A-D"

MbeSendDataPoint 0,-16,0,1%



open ws+"apaitorat.dat" for input as 10

input #10, ve,Su,Ss
close #10

MbeSendKeyln "CO=3"

'Start a command

MbeSendCommand "PLACE LINE CONSTRAINED "

' Coordinates are in master units
startPoint.x=0
startPoint.y = Ss/10
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 2%

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "
point.x = X8(mfin)

point.y = Ss/10

point.z = startPoint.z

MbeSendDataPoint point, 2%

mbesendreset

End Sub



diagrammastashD-A.bas

sub main

dim XL(1000) as double
dim YL(1000) as double
dim ds as double

dim YDL(1000) as double
dim YDDL(1000) as double
dim CURV(1000) as double
dim ws as string

dim max as double

dim X8(1000) as double
dim DIST as double

dim XLSTEP as double

dim ORAT(1000) as double
dim mfin as double

dim XU(1000) as double
dim SA(1000) as double
dim a(1000) as double

ws= "c:\aggelos\"

MbeSendCommand "ACTIVE LEVEL 10"
MbeSendCommand "LOCK LEVEL TOGGLE "

MbeSendCommand "ACTIVE LEVEL 10"



i=1

open ws+"sp3.dat" for input as 1

do while not eof(1)

input #1,XL(i),YL(i),YDL(i),YDDL(i),CURV(i)
i=i+1

loop

close #1

open ws+"XLSTEP.dat" for input as 2
input #2, XLSTEP, ds

close #2

open ws+"max.dat" for input as 5
input #5, max

close #5

X8(max)=0

for i=max to 1 step-1

Dim startPoint As MbePoint
Dim point As MbePoint, point2 As MbePoint

Start a command

MbeSendCommand "MEASURE DISTANCE ICON "

Coordinates are in master units
startPoint.x = XL(i)
startPoint.y = YL(i)



startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = XL(i-1)
point.y = YL(i-1)
point.z = startPoint.z

MbeSendDataPoint point, 1%

DIST = MbeState.measureResult1
if i=max then

goto HERE

end if

X8(i)=X8(i+1)+DIST/10000

k=x8(i)
XU(i)=k

HERE:

next i

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units



startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0



point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

' Start a command

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y =-10
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)
point.y = startPoint.y-5
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y-5

point.z = startPoint.z



MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

' Start a command

MbeSendCommand "PLACE SMARTLINE "

' Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = X8(1)
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%



point.x = X8(1)
point.y = startPoint.y-15
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y-15
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x=0
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

mbesendreset

' Start a command

MbeSendCommand "WINDOW AREA EXTENDED 1"

Coordinates are in master units
startPoint.x = 0.140800#
startPoint.y = 1.697900#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%



point.x = startPoint.x - 2.780100#
point.y = startPoint.y - 19.975000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

Send a reset to the current command

MbeSendReset

MbeSendCommand "PLACE LINE CONSTRAINED "

Send a tentative point

point.x = startPoint.x + 0.134200#
point.y = startPoint.y - 1.601000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 1.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.091600#
point.y = startPoint.y - 6.567200#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 6.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%



point.x = startPoint.x - 0.204500#
point.y = startPoint.y - 11.561700#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.232800#
point.y = startPoint.y - 11.787500#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#
point.y = startPoint.y - 11.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 0.176300#
point.y = startPoint.y - 16.443300#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 0.140800#

point.y = startPoint.y - 16.697900#

point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

MbeSendCommand "ZOOM OUT EXTENDED 1"

MbeSendCommand "PLACE LINE CONSTRAINED "



MbeSendCommand "IGEN CONSTRAIN LENGTH UNLOCK "

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "

MbeSendReset

point.x = startPoint.x - 19.964100#
point.y = startPoint.y - 1.911300#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.140800#
point.y = startPoint.y - 1.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 20.020500#
point.y = startPoint.y - 15.907100#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.738300#
point.y = startPoint.y - 16.415000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.140800#
point.y = startPoint.y - 16.697900#
point.z = startPoint.z

MbeSendDataPoint point, 1%



MbeSendReset

MbeSendCommand "PLACE DIALOGTEXT ICON "

Send a message string to an application
Content is defined by the application
MbeSendAppMessage "TEXTEDIT", "FirstLine AYKSON ARISBMOS"

MbeSendCommand "ACTIVE ANGLE 0.0000°"

MbeSendCommand "ACTIVE ANGLE "

point.x = startPoint.x - 10.818200#
point.y = startPoint.y - 4.112200#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendAppMessage "TEXTEDIT", "FirstLine XIL. BESH"

point.x = startPoint.x - 13.358800#
point.y = startPoint.y - 9.134900#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendAppMessage "TEXTEDIT", "FirstLine MHKOS ORATOTHTAS"

point.x = startPoint.x - 10.931100#
point.y = startPoint.y - 14.270500#
point.z = startPoint.z

MbeSendDataPoint point, 1%



' Send a keyin that can be a command string

MbeSendKeyin Chr$(27)

MBESENDRESET

' Start a command

MbeSendCommand "PLACE SMARTLINE "

MbeSendCommand "PLACE LINE CONSTRAINED "

MbeSendCommand "IGEN CONSTRAIN ANGLE 180.000000"

Send a tentative point
Coordinates are in master units

MbeSendTentPoint -0.311400#, -0.091100#, 0.000000#, 1%

Coordinates are in master units
startPoint.x = 0.000000#
startPoint.y = 0.000000#
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.790000#
point.y = startPoint.y - 0.261900#

point.z = startPoint.z



MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y
point.z = startPoint.z
MbeSendDataPoint point, 1%

' Send a reset to the current command

MbeSendReset

MbeSendCommand "IGEN CONSTRAIN ANGLE LOCK "

MbeSendCommand "IGEN CONSTRAIN ANGLE 180.000000"

point.x = startPoint.x - 0.396800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 5.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.362800#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.704500#
point.y = startPoint.y - 5.044400#



point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.704500#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.046300#
point.y = startPoint.y - 5.044400#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#
point.y = startPoint.y - 4.959000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.960800#

point.y = startPoint.y - 4.959000#

point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

point.x = startPoint.x - 0.065100#



point.y = startPoint.y - 10.083000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 10.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.362800#
point.y = startPoint.y - 9.826800#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 19.875400#
point.y = startPoint.y - 9.997600#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.131700#
point.y = startPoint.y - 10.083000#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.131700#
point.y = startPoint.y - 9.997600#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.046300#
point.y = startPoint.y - 9.826800#



point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y - 7.500000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

MbeSendReset

point.x = startPoint.x - 0.311400#
point.y = startPoint.y - 15.036200#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x
point.y = startPoint.y - 15.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%

point.x = startPoint.x - 19.448200#
point.y = startPoint.y - 14.950800#
point.z = startPoint.z

MbeSendTentPoint point, 1%

point.x = startPoint.x - 20.000000#
point.y = startPoint.y - 15.000000#
point.z = startPoint.z

MbeSendDataPoint point, 1%



mbesendreset

MbeSendKeyln "LC=0"
MbeSendKeyln "CO=2"
MbeSendKeyln "WT=0"

mbesendreset

open ws+"apaitorat.dat" for input as 10

input #10, ve,Su,Ss
close #10

i=1

open ws+"oratotitaStrd-a.dat" for input as 6
do while not eof (6)

input #6, a(i),ORAT(i)

m=Orat(i)*10
SA(i)=m/10

i=i+1

loop

mfin=i

close #6



MbeSendKeyln "CO=2"

for i=max-1 to (max-mfin+1) step-1

' Start a command

MbeSendCommand "PLACE LINE CONSTRAINED "

Coordinates are in master units
startPoint.x = X8(i)

startPoint.y =0

startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 2%

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "

point.x = X8(i)

point.y = SA(max-i)/10

point.z = startPoint.z

MbeSendDataPoint point, 2%

mbesendreset

next i

for i=max-1 to (max-mfin+1) step-1



MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(XU(i))
MbeSendDataPoint X8(i),-7.5,0,1%

mbesendreset

nexti

for i=max-1 to (max-mfin+1) step-1

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(max-i)
MbeSendDataPoint X8(i),-2.5,0,1%

mbesendreset

nexti



for i=max-1 to (max-mfin+1) step-1

MbeSendKeyln "CO=0"

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine " +cstr(SA(max-i))
MbeSendDataPoint X8(i),-12.5,0,1%

mbesendreset

nexti

MbeSendCommand "PLACE DIALOGTEXT ICON "
MbeSendCommand "ACTIVE ANGLE "

MbeSendCommand "ACTIVE ANGLE 0°"

MbeSendAppMessage "TEXTEDIT","FirstLine "+"DIAGRAMMA ORATOTHTAS
GIA STASH SE POREIA D-A"

MbeSendDataPoint 0,-16,0,1%

MbeSendKeyln "CO=3"

'Start a command



MbeSendCommand "PLACE LINE CONSTRAINED "

Coordinates are in master units
startPoint.x=0

startPoint.y = Ss/10
startPoint.z = 0.000000#

Send a data point to the current command
point.x = startPoint.x
point.y = startPoint.y
point.z = startPoint.z

MbeSendDataPoint point, 2%

MbeSendCommand "IGEN CONSTRAIN ANGLE UNLOCK "

point.x = X8(max-mfin+1)

point.y = Ss/10

point.z = startPoint.z

MbeSendDataPoint point, 2%

mbesendreset

End Sub



