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Mn-ypoppIKI] avaAvc1) POVOGELPOV
YrevOuvog d1ddckwv Kovyrovptlng Anuntpng

21V 1otocelida Tov padnpotog http://users.auth.gr/dkugiu/Teach/TimeSeriesTHMMY/index.html divovtan
BonOntikég cuvaptoelg oto matlab, kabmg kot kdmola apyeio ypovoselp®v, OAo 6e Evo PAKELO TOV EYEL
ovumieotel oto apyeio mov ovoudletar labnonlinear.zip. Ot cvvaptoeig matlab dnuiovpynOnkay yo v
EPAPLOYN HEBOS®V TNG UN-YPOUIKNG avdAvong ypovooelpmv. [Tapakdtm yiveton Teptypaen Tov
CLVOPTNCEMV Kol apYEiV OEO0UEVMV.

O1 svuvaptioeig matlab givou:

e pser Ko pserlarge : Zynuatilel dSdypappo 10Topiag o€ Ypovoselpd mov divetal.
e addnoise : IIpocBétel Agvkd BOpvPo oe ypovocepd Tov divetar.

e nrmse : Yrohoyilel v kavovikomompévn pila tov pécov teTpaymvikod oedApatoc, Normalized Root
Mean Square Error (NRMSE).

e cmbeddelays : Zynuotilel oo ) povodidotatn xpovoselpd [ddvoucua uikovg N] v
AVOKOTOGKEVAGUEVT TPOYLA [Tivaka peyéBovg (N-(m-1)t x m)] pe ™ pnébodo twv votepoemV.

e plotd2d3: Zynuoatilel dStoypapupoTo SIoTopas oe S0 Kot TPELS SUGTAGELS amd TOV TIVOKO, TPOYLAS TOV
dtvetar amd ™ cvvdptnon embeddelays.

e autocorrelation : Ymoloyilet kot ivel TO SLAypapLa TS CLUVAPTNONG VTOCVOYETIONG Ik(7) TPpOg TV
VOTEPTON T.

e powerspectrum: Ynoloyilet kou oynpoatiCet o meprodoypappo Pper(f) (oe dB) mpog ) cvyvomra f.

e mutualinformation : Ymoloyilet kat divel To dudypappa e ovvaptnong apotPaiog TAnpoeopiag 1(7)
TPOG TNV VOTEPTON T.

e falsenearest ! YnoAoyilel kot 6ivel TO S1YPOLLN TOV TOGOGTOD YELODV KOVIIVOTEP®V YEITOVMOV TPOG
™ ddotaon eufodiong m.

e correlationdimension : Yrnohoyilel to dBpotopa cvoyétiong C(r) kot v tomikn KAion
logC(r)/logr yia éva €6poc TI®Y TG omdoTaog I Kot Yo évo e0pog dlaotdoewmy eppvbiong m. Exiong extipd
M d1dotacn cvoyétiong v(m) yio kdBe m (uéon tiun kot Tomikn andkAiion). Ola awtd divovtal og avTioTorKES
petaPAntég e€d6o6ov. Emiong mapovsialovrol To avticToyo Gyniota.

e maxlyapunov : YmoAioyilel to péyioto ekBétn Lyapunov i yia éva e0pog dtoctdoewv epfvdiong m.

e lyapunovspectrum: Ymoloyilel toug ekBéteg LyapunoV Ai,..., An Y10 éva €0pog S100TAGEMY
euPvdiong m. O TpmdTog amd toug ekBéteg A1 givon o péytotog exBétng Lyapunov. [lpocoyn: pmopei o 41 va
etvar yevdng ekB€ng Lyapunov av to m givar peyoddtepo amod T d146TacT TOL ApYIKoy GUGTHOTOC.

e linearfitnrmse : Yrnoloyilel kot oynuotilet to didypappo tov NRMSE(T) g mpocapuoyng
povtédov AR ot ypovocelpd yuo ypovikd Prjpata tpdPreyng T=17... Tmax.

e localfitnrmse : YmoAoyilet ko oynuatiCet o didypoppa oo NRMSE(T) g Tpocapproyne tomikon
povtélov mpdPAleyng on YpovoseElpd yio ypovika Prpata tpdPreymcg T=1...Tmax. Aivetat o ap1Ouog yertdvov
K. Av K=1, 10 tomuo6 povtého etvar pndevikov Pabpod (ameucovion T-ypovikodv fnpdtov pmpoctd Tov
KovTvoTepOL Yeitova) evd Yo K>1 1 tpdPreym yiveton gite e 10 H€co Opo TV OMEIKOVIGEDV T-YPOVIKDOV
Bnudrov prpootd tav K kovivotepav yertovav (av q=0) N pe tomikod ypappukd povtéro (0>0). Axdpo av
g<m 6mov m n ddotoon epPfvoiong, TOTE 01 TUPAUETPOL TOV YPOULUIKOD LOVTEAOL VITOAOYIlovTol pe
KOVOVIKOTOIN G TG AVONG TOV EAAYIOTOV TETPAYDOVE®V.
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e linearpredictnrmse :To 1010 6ntw¢t0 linearfitnrmse aAld Yo TpoOPAeyn o TA00g
TELELTOI®V TOPATNPNCEWMV, TOV OIVETUL MG ETUTAEOV TAPAUETPO E1GOO0V.

e localpredictnrmse : To 1610 6mwg 10 localfitnrmse aAld Yo mpdPreyn oe TAN00g TeElevTAi®V
TOPATNPNCE®V, TOV diveTal MG EMITALOV TAPAUETPO E1GOS0V.

e plotnrmse : Zynuotilet didypappo oo NRMSE(T) yio ypovikd Pripota tpdpreyne T=1...Tmax yia
drapopetikd povtéra. [Ipovmobétet 6Tt o Tiéc towov NRMSE yia ta povtéda divovtol oe otileg o€ Evav
VoK.

e linearpredictmultistep : Ymoloyiletl kot Kavel didypoppa Towv TpofAéyemv pe povtédo AR yuo
mA00g ypovikadv Pnudteov T=17...Tmax. Av yia Tig ¥povikéc oTIyHéS Y TG onoieg {nreital n TpoPreyn
VILAPYOLY TOPATNPNCELS TNG YPOVOCELPAS, AVTEG GYMNULATICOVTOL GTO 1010 SLAypOLLULOL.

e localpredictmultistep : Yrnoloyilet kot kével Stdypoppo TV TpoPAEYEDV LE TOTIKO LOVTEAOD
TpoPAeyMc yio TAN00g xpovik®dv Pnpdtov T=17...Tmax. Av yia 11g xpovikég oTiypég yia TG onoieg {nreito n
TPOPAEYT VTLAPYOVY TOAPATNPNOELS TNG YPOVOSELPAG, avTéES oynuatilovtal oto 1010 dudypappa. To Tomkd
povtéAo pmopet va gtvat ypappkd 1 va divetot omd TG ameKovioEL TV KOVTIVOTEP®V YEITOVAOV (LLOVTEAO
undevikov Pabpot av K=1 kot poviélo pécov 6pov amsikovicewv av K>1).

e plotrealpred : Zynuoatilet S1AyPALLL TOV TPOYUATIKOV TULOV TNG YPOVOGEPAS KOl TV AVTIGTOLY®OV
npoPAéyemv e dapopeTikd povieha. [lpodmobétel 611 o1 mpoPAéyelg pe ta dtapopetikd poviéda Ppickovton
o€ aVTIoTOL(EG OTNAEG OE £VaV TTIVOIKAL.

Ta apyela ypovooelpdv glval To TOPOKATO:

e logistic : Aoylotikr ameikovion.

e henon : Arewcovion Tov Henon (o petafanty).

e Xxlorenz : H mpdt petapint (S1) Tov cvetiypatog Lorenz. Xpdvog derypoatoinyiog 7, =0.1s.

e ase : Huepnoiog deiktng (KAeioipatog) kot 6ykog cuvorliaydv tov Xpnuatiotnpiov ASiov Adnvov. Ot
TPELG TPOTEG GTHAES divouv TV nuepounvia, 1 T€TapTn TO OikTN K 1) TEAELTON TOV OYKO GUVOAAAYDV.

e lynx : H ypovocelpd tov etiotov mTAnbvouov tov lynx (kavadélikotr Aokot) [puio otiin].

e sunspots : H ypovoocelpd tov etNotmv nMokdv KnAdwv [d00 GTRAES, 6TV TPMOTN TO £T0C, 6T dEVTEPN O
aptOpoc nMokdv KnAldwv].

e RR: AvBpodmivog kapdiakdc pubuog (ypovikn amdotacn peta&d 600 TOT®V TG Kapdtde) [ua otin].

o epileeg : Hiextpoeykeparoypaonuo (EEG) amd éva kavait avOpdmov katd TV Kpicn emAnyiog

(7, =0.005s) [pa oTHAN].

e normeeg : EEG ano éva kavil avBpmdnov oe kavovikn Aettovpyia (7, =0.005s) [po otin].



