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AlaAegn 8: MgBodol pe Baon Tov TTupnva 2

MaOnoi1akd atToTEAECHATA

Oa KATOAAPETE: , , , ,
5. Tlwg va BEATIOTOTTIOINCETE AUTOMATA TIC TTAPAMETPOUC TOU

1. 2XETIKA YE TNV AKPIRN TTAPEPPOAN EvavTi TNC TTPOCEYYIONG ] _
RBF xpnoipotroiwvrtag gradient descent

2. Tieival ol Radial Basis Functions (RBF) kal TTw¢ ytropouv va , ]
6. Kavovikotroinueva diktua RBF

xpnoiyotroinBouv o¢ dikTua RBF , ,
/. Aiktua RBF yia Tacivopnon

3. Twc¢ va ektraidevoete eva 0ikTuo RBF yia akpif) TrapepoAn
8. To mmpoAnua Tou XOR

4. Tlwc¢ va ektaideuoeTte £va O0ikTuo RBF yia tTnv TTpocéyyion ] ] ] _
9. Ta Baoika oTtoixeia yia 1o povreAo Gaussian Process

Co-financed by the European Union ) This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Radial Basis Function
Networks
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MEBGodoOI TTUPNVWYV Yia TTaAIvOpounon

* H 101T0B£TNON £VOG TTUPNVA O€ KABE ONUEIO EKTTAIOEUCNG ETTITPETTEI TNV AKPIRN
TTapeUBOAN

* TO JOVTEAO OiVEl AKPIBWG TO CWOTA ATTOTEAECHATA VIO OAQ TO OEQOPEVA KATAPTIONG

* TI Oa yivel av EXOUUE Eva TEPAOTIO OET EKTTAIOEUONC;
» Tiyivetal av Ta onueia dedopévwy gival BopuBwdn;

 KaTd TTpOoOEyyIon:
* EXOUME AIlYOTEPOUC TTUPNVEC ATTO TO ONUEIO OEOOMEVWYV EKTTAIOEUONC

* TO MOVTEAO GUOXETICEI KOAQ TA OIQVUCUATA KATAPTIONG PE TA ETTIOUUNTA ATTOTEAECUATA, AAAG OEV
TTAPAYEI TIC AKPIPWC CWATEC ££000UC

 Radial Basis Function (RBF) Networks: povtéAa TTapeUBOANC Kal TTPOCEYYIONG

Co-financed by the European Union 4 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Radial Basis Function Networks

* [1OAUETTITTEON APXITEKTOVIKN OIKTUOU

* 2TPWHA EICAYWYNC:
* OIAVEUEI TO OIAVUC A €10000U O€ OAOUC TOUC
KOUMMEVOUC KOUBOUC
 Kpu@o OTPpWUA:

* KABe KOWPOG gival evag TTUPAVAG TTOU TTEPIEXEI £VA
KEVTPO Kal Jia ouvapTnon Baong

* EKTEAEI HIO YN YPAUUIKN QVTICTOIXION ATTO TO XWPO
€I0000U (N) TUTTIKA O€ £va UWPnAOTEPO DIACTATIKO XWPEO

(k>n)
* 2TPWHAO TTAPAYWYNC:

* TTOAAQTTAQCIACEI TNV £6000 KABE KPUPOU OTPWHATOG JE
EVAV OUVTEAEDTH Kal aBpoilel TIC TTIPOKUTITOUOEC TIMEC

Co-financed by the European Union 5
Cnnnectlng Europe FaEIlIW

Basis Function

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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Radial Basis Function (RBF)

2UvapTNON @ TIPAYHATIKAG agiag TNG OTToiag N TIUA €5APTATAI HOVO ATIO TNV ATTOCTACT
METAEU TNG £10000U x Kal KATTOIOU 0TaBEPOU onueEiou u, €101 WATE @(x): = @(r)
r = |[x — u||0TTOU, KOI N aTTOOTOON £ival ouvNBw¢ EukAgidEIa attooTOON.

[Mapadeiypara

« Gaussian: ¢(r) = exp (— 7"2/102) .

10 A

d(r)

* TTOAUTETPAYWVIKO: @ (1) = /72 + p?

* AVTIOTPOQO TTOAUTETPAYWVIKO: () = 1/ Nz

Co-financed by the European Union
Connectlng Europe Fat:lhty

i —— gauss p=1
: —== gauss p=0.1

', multi p=1

| multi p=0.1

': — inv_multi p=1

|| — == inv_multi p=0.1
|
|
|
|

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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Kupia 160£a Tou diIkTUOoU RBF

AeOOPEVOU OTI X N EKTINWHEVN £6000G ¥y €ival O
YPOUMIKOG OUVOUAOUOG OUVTEAECTWY KOl
XOPAKTNPIOTIKWV.

k
y = z ¢c; pi(x)
i=1

Ta xapaKT.pplchKd BacilovTal oTNV £yyuTnNTA OTO
kévipo R\Y:

p;(x) =k (x,R(i))

2 UYKPIVETE JE O(Tr)\]rj YPOAUMIKA TTaAIVOPOUNON:

y = z c;ix; Wherek =n
i=1

Co-financed by the European Union
Connecting Europe Facility

p(x) =k (x,R(l))
0,(x) =k (x,R(Z))
p;(x) =k (x,R(3))

YtroBEtovrag eva Gaussian TTupnva, To OTroio
EXEI TO MEYOAUTEPO KaI TO OTTOIO EXEI TN

MIKPOTEPN agia;

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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Gaussian RBF trupnvacg kai eyyutnta

_ @7 . _ pM 2
¢1(x)=k(x’R(1))=eXp( o )=exp( s 8 )

204 204
R

€ival To n-0I00TATO KEVTPO

02
@1(x) = eXp( ) ~ 1

204

EdQv x atTEXEl TTOAU aATTO RWY:

@1(x) = exp (

~ ()

(lar ge number)?
207

Co-financed by the European Union 3 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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[Mupnvoc RBF: KEVTPIKEGC CUVTETAYMUEVEG

| /\ KpatwvTtac 10 o oTabepd
| RMW = 0.75
R(?) = 3.25

KaTtd 10 oXedlaopo evocg OIKTUou RBF €ival
o4 (WTIKNC onuaaciag va KAAUTITETOI OAOKANPOC O
XWPEOC OEOOUEVWV UE TTUPHVEC.

0.2

H etmidpaon Tou KABE TTUpNVA PEIWVETAI UE
0.0 TNV ATTO0TOON.

Co-financed by the European Union q This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423



https://en.wikipedia.org/wiki/Radial_basis_function_network

MAILGCAREU i Caees n europe
[Tupnvac RBF: etTidpaocn Tou o

o = mTAato¢ Tou Gaussian

RBF Function (kernel) for differnt values of Sigma

MeyaAeg o Ta XOpAKTNPIOTIKA TTOIKIAOUV
TTI0O OJOAQ

YWnAOTEPN TTPOKATAANYN, XAUNAOTEPN
olaKUpavon

1.0
|
|
(-
o

Similarity

Mikpoi o: Ta XapakTnpIoTIKA TTOIKIANAOUV
" AlyOTEPO OPAAQ

4 3 0 2 4 XAaPNAOTEPN TTPOKATAANWN, UYNAOTEPN
OlaKUpavon

@
o
©
o
<
o
N
o
Q
o

[MHIH

Some Distance Measure

Co-financed by the European Union 10 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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T1 yaBaivel Eva ektTaIdeupEVO OiKTUO RBF

RBFN Function Approximation

b
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Co-financed by the European Union
Connecting Europe Facility

11

[Tapadelyua

1D e1caywyn
2.UvoAo oedopevwy 100 onueiwyv

RBF pe 10 BaoikeEC AciIToupyiec

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423



https://chrisjmccormick.wordpress.com/2015/08/26/rbfn-tutorial-part-ii-function-approximation/
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[Mw¢ paBaivel eva eKTTaIdeUUEVO OiIKTUO RBF

REFN Funclion App i
T H tTapaywyn tou diktuou RBF €ival 1o
| K oTaBuiouévo abpoliopa 10 Gaussians
KaBe Gaussian £xel Eva OIAPOPETIKO
KEVTPO
To uwoc¢ kaBopileTal ATTO TOV
HOPPWUEVO ouvTeEAEOTN (BGPOC) O
) OTTOIOC JTTOPEI VA €ival ApVNTIKOC
AHH
Co-financed by the European Union 12 This Master is run under the context of Action

e —-—_Mc L i i 6L No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
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Exktraideuon O0ikTuou RBF via TrTapguoAn

1. AnUioupyia KEVTPWY M, OTTOU KABOE KEVTPO TOTTOBETEITAI O€ £EvVO ONUEIO EKTTAIOEUONC: RY = x¥

2. OpIouOC 0 o€ KATTOIO KATAAANAN TIUN
3. NapapeTpol utTtoAoyiouoU Y

['10 KABE eKTTAIOEUTIKO (EUYOC (x(i), y(i)) EXOUNE Uia eciowan:

NCO N ﬁxm, ng Ck ﬁxm’ R(Z)g etk Exm’ R<m>g

y? = cik (2%, RV + ok (¥, RP) + - + ¢k (xP, R™

:.);.(m) = ¢,k (x(m),R(l)) + cok (x(m)’R(Z)) + otk (x(m)’R(m))

Co-financed by the European Union 13 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Exktraideuon O0ikTuou RBF via TrTapguoAn

AvVaTTOPIOTOUV ECIOCWOEIC OE JOPPN TTIVAKA:

(1)
y k(x(l),R(l)) k(x(l),R(m)) C1
y(2) | _ : . . €2

: . . . :
{yom k™, Ry k"™, R"™) |,

YI\ Y k_Y_}

Yy A C

Auon yia y:

M Co-financed by the European Union 14 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-finance d by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Ektraidguon O0IkTuou RBF yIa TTPOCEYYION HE TN XPNON OTABEPWYV KEVTPWYV

1. ETTIAECTE K<m KATAAANAQ KEVTPAQ:

* |OOTIUO ATTOUOKPUCUEVA

o TUXQIO OsIypaToAnWia (Tr.X. OJoIOUOoPPA OTO JIACTNMA N ATTO CUVOAO TTAPAdEIYUATWV)
* YpNon aAyopiBuwv opadoTtroinong (1r.X. k-means clustering)

2. OpIOPOC 0 O€ KATTOIA KATAAANAN TIUNA
* XEIpOKIVNTA

o Trpocél)opl’CaTal ATTO TNV AKTIiVA TNG ouoTAdA (Ba UTTOpOUCE VA £XEI OIAPOPETIKEC O VIO KADE
KEVTPO

3. [NapdpeTpol UTTOAOYIOUOU Y

Co-financed by the European Union 15 This Master is run under the context of Action
e e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Ektraidguon O0IkTuou RBF yIa TTPOCEYYION HE TN XPNON OTABEPWYV KEVTPWYV

2.€ Joppn TTivaKa:

y(l)
y(z)

C1

k(D RYY L k@ R ||
. . . 2

: . ) . . . :
ym| (KGR k@™ R ¢,

\ Y \ Y A_Y_}

Yy A C

Auon yia y:

Co-financed by the European Union 16 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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[TAaToc¢ Tou Gaussian (o)

Epyacia TrapeBOANG:

MIKPO O QVWHPOAEC TTAPEUBOAEC

MEeYOAUTEPO O ETTEKTACN TNC ETTIPPONC KABOE DEIYUATOC

[TOAU yeyaAo o: utTEPPOAIKN TTAYKOO IO ETTIPPON KABE dEiyuaTOC

KaOnkov TTpooEyyiong:

[0 va eTTITEUXOEI pIa KAAN YEVIKEUON, TO TTAATOC Ba TTPETTEI va €ival HEYOAUTEPO ATTO TN
MEON ATTOOTAON METACU TWV TTOPOAKEIMEVWY OIAVUOPATWY, OAAA HIKPOTEPO ATTO TNV
QTTOOTACN O€ OAO TO XWPEO £10000U.

Co-financed by the European Union 17 This Master is run under the context of Action
e e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Ektraideuon O0iIkTuou RBF yia TTpooéyyion geE Tn XpRon PUBMICOMEVWYV KEVTPWYV

* MTTopouUpE va EKTTAIOEUCOUE TOUC OUVTEAECTEC C, TA KEVTPA R, KAl TIC OIOKUUAVOEIC
o)

* AUTO onuaivel OTI Ol KEVTPIKEC OUVTETAYMEVEC KaI Ol OKTIVEC TWV BACIKWV AEITOUPYIWV Ba
UTTOPOUCQV VO TTPOCAPUOCTOUV KAAUTEPA OTA OEOOMEVA.

* MTTopoUpE va XPNOIPJOTIOINCOUNE (2TOXAOTIKN) BaBuiaia KABodOo yia va eTTITEUXOEI
QUTO

* AvAyKn: ouvaptnon amwAclag, TTapaywya tne (nuiac w.r.t. c, R kai o

Co-financed by the European Union 18 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Ektraideuon O0iIkTuou RBF yia TTpooéyyion geE Tn XpRon PUBMICOMEVWYV KEVTPWYV

1. EmAECTE TOV QPIBUO (K) KaI TIC APXIKEC OCUVTETAYUEVEC TWV KEVTPWYV (R).
2. ETAECTE TNV QPXIKA TIUA TNC TTAPAPETPOU £CATTAWONC (O) yia KABe KeEVTPO (R).
3. APXIKOTTOINOTE Ta BAPN/CUVTEAEDTEC (V) O€ MIKPEC TUXAIEC TIMEC [-1,1].

4. Eﬂavg)\;ﬁBeTe MEXPI VA IKaVOTToINBouV Ta KPITAPIA OIOKOTTNG (TT.X., MEYIOTOC APIOUOC
ETTOXWV

1. AwoTe pia gicodo (xP), yP)) gTo dikTUO KOI UTTOAOYIOTE TNV €050 TOU SIKTUOU

. -
y® =co + YF_, cho(x®,RM, g,) 10U go(x(p),R(h),ah) = exp

2
Zah

2. EvnuEpwaon Twyv TTapaueETPWY Tou OIKTUOU (Y, R, 0) (eTTOMEVN DIAPAVEIQ)

Co-financed by the European Union 19 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Ektraideuon O0iIkTuou RBF yia TTpooéyyion geE Tn XpRon PUBMICOMEVWYV KEVTPWYV

EvnuEpwaon vy; @) _ y/(\p) — y(®)
Co = Co —Ic oL
C = C, — dc 1
h = Ch e L(c,R,0) = 5[6(*’)]2
Evnuepwaon R: .
h h h
R"™ = R - "R g(p)ch o(x?, R, ay,) (2P — R' ))/a,f dR MooooTa
EKMABNONC
Evnuépwon o: 0<m=1
NMePWAT) o 0<np <1
On = On ~ o py 0<ns, <1
Co—ﬁnance_d by _the European Union 20 This Master is run under the context of Action

e —-—_Mc L i i 6L No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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KavovikoTtroinuéevo 0ikTuo RBF

Mn K(Ix{vovmonompévou Kavovkn(onomuévo: Mn KavovIKOTTOINUEVOI:
~ Z (x) § = i=1 Ci 9i(x) - ['lo ToTTIKG

= ) ¢;p;(x =
Y — i {'{=1 @;(x) OuaAoTToINuEVOC:

- UTTOPEI VO €XOUV KAAUTEPN YEVIKEUON

Kai o1 dU0 ival KaBoAIKOi TTPOCEYYIOTEC
| AEITOUPYIOC: OEOOUEVWV APKETWYV KPUPWV
| UOVAdWYV, UTTOPOUV Va TTPOCEVYIOOUV
OTTOIOONTTOTE CUVEXN AEITOUpPYiIA.

Co-financed by the European Union 1 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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AikTua RBF via Tagivounon

MTTopoupe va xpnoiyotroinoouue 1a diktua RBF yia Tnv Tacivounon 1po@odoTwVTaC
TNV TTapaywyn otn logistic/sigmoid cuvapTtnon:

A 1
=0 (Shs e ou o) =

AUTO gival 1o idlo Pe TO logistic regression, OTTOU TA XOPAKTNPICTIKA UTtToAoyidovTal
xpnoluotroliwvTac Tov TTupnva Gaussian RBF.

» ANUIOUPYEI UN YPOMMIKA OpIa ATTOPACEWV

Co-financed by the European Union oy This Master is run under the context of Action
e e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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[MpoBAnua XOR

OR, AND: ypauuIKa
OlaXWPICIYd

TO XOR: un ypapuika
OlaXWPICIYO

x| x, | y X | %, |y x| x, | y Eveapvaaernv avaykn via ,
UN YPAUUIKO HETAOXNUATIOUO
TWV €1I000WV

== OO
= O |—= | O
R == O

R = OO
_ | O|R|O
=A==
R |= OO
= O|R|O
Ol |FRL|O

Co-financed by the European Union
Connecting Europe Facility

723 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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MAI4CAREU

OopuBwodec TTpoBAnua XOR

Intelligence 4 Careers in Europe

poly10 rbf prototypes
EEHEHEE |5555::555::5555=-5
g
_I_
SERHHHE TRH, G
_|_
* 5+'+"5_-|_£5-_[-|_: R A
+
5y nil
R R R R R o
i s
+_|_
+ T oty
¥ e X
Proiiriairraieicas +++ 1ol

[Tnyn: Murphy, K. (2022). Probabilistic Machine Learning - An Introduction. MIT Press

Co-financed by the European Union
Connecting Europe Facility

24

No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Totro0ETNON YPOUMIKOU
TacivounTn AOYIOTIKNG
TTaAIVOPOUNONC ME TN XPNON:
a) BaBuoc 10 TTOAUWVUUIKN
ETTEKTAON
» OEV UTTOPOUV Va
OlaXWEIOOUV TIC TACEIC
b) MNMupnvac¢ RBF pe kEvtpa
TTOU TTPOCOIopifovTal ATTO TA
4 yaupa onueia
» AUVElI EUKOAQ TO TTPORBANUO

This Master is run under the context of Action

under GA nr. INEA/CEF/ICT/A2020/2267423
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Gaussian aveAIceIg

Co-financed by the European Union This Master is run under the context of Action
e e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Gaussian aveAigeig

» Gaussian aveAigelg: lavoAoyikr HEBOOOC TToU diVEl EUTTIOTOOUVN OTNV TTPOPBAETTOUEVN
AEIToupyia

» XpNOIPOTIOIEITAI KUPIWG O€ £pyaaicg TTAAIVOPOUNONG (WOTOOO, £XEI XPNOIMOTTOINGEI £TTIONG
o€ epyaoiec Tagivounonc kal opadoTroinong)

 MePIKEG TTEPIOXEC EQPAPMUOYNG:
* PoptroTikn
* [lelpAPATIKOC OXEOIATHOC
* [EWOTATIOTIKN
 MovteAoTtroinon Kal TTPOPBAEWN XPOVOOEIPWV
« Quoik UPNAAC EVEPYEIOC
* |aTPIKEC EPAPUOYEC

Co-financed by the European Union 6 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Gaussian aveAigeIic Kupla 10€a

* [1a Eva OEOOPEVO CUVOAO ONUEIWV EKTTAIOEUONC, UTTAPXOUV OUVNTIKA ATTEIPWC
TTOAAEC AEITOUPYIEC TTOU TAIPIACOUV OTA OEOOUEVA.

—5—4—3—2—1XO1234

* [1WC YTTOPOUME VA TO AVTIJETWTTIOOUHE AUTO;

Ta aplOpntka otolxela mpooapupootnkayv ano: Deisenroth, M. P. & Rasmussen, C. E. (2011) PILCO: Mia ntpoogyyLlon pe faon to
LLOVTEAO KoL TNV artodoTikn Xpnon Twv dedopévwy otnv avalAtnon TOALTIKAC

Co-financed by the European Union 97 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423




MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Gaussian aveAigeic Kupla 10€a

* O1I GPs ekxwpouv pia lavotnTta o€ KAOe
MIa aTTO AUTEC TIC AEITOUPYIEC

* O YEOOC OPOC AUTNC TNC KATAVOUNC
mOavoTATWYV (Maupn Ypauun)
QVTITTPOOWTTEUEI TOV TTIO TTIBAVO
XOPOKTNPIOHPO TWV OEOOUEVWYV 1

» MMBavoAoyIKr TTPOCEYYION YOG ETTITPETTEN -2 ~
VA EVOWHATWOOUUE TNV EPTTIOTOOUVN TNG X 4 3 51 01 2 3 4F 6 7 8
TTPORAEWYNC OTO ATTOTEAECUA X
TTaAIVOpOPNONG (EM@AvICETAI WG MHTH
OKIOOUEVN TTEPIOXN)

Co-financed by the European Union )8 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423



https://deisenroth.cc/teaching/2019-20/linear-regression-aims/lecture_gp_annotated1.pdf

MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Gaussian aveAigeic Kupla 10€a

» KOBwCc¢ TTPoCOETOUE TTEPICOOTEPO ONUEID
O0EOOMEVWY, TTPOCAPHOLOUUE TN OlaVOUN

5 43210123456 7 8
X

[MHIMH

Co-financed by the European Union
Connecting Europe Facility

29 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423



https://deisenroth.cc/teaching/2019-20/linear-regression-aims/lecture_gp_annotated1.pdf

MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Gaussian aveAigeic Kupla 10€a

» KOBwCc¢ TTPoCOETOUE TTEPICOOTEPO ONUEID
O0EOOMEVWY, TTPOCAPHOLOUUE TN OlaVOUN

5 43210123456 7 8
X
[MHIMH

Co-financed by the European Union
Connecting Europe Facility

30 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423



https://deisenroth.cc/teaching/2019-20/linear-regression-aims/lecture_gp_annotated1.pdf

MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Gaussian aveAigeic Kupla 10€a

» KOBwCc¢ TTPoCOETOUE TTEPICOOTEPO ONUEID
O0EOOMEVWY, TTPOCAPHOLOUUE TN OlaVOUN

5 43210123456 7 8
X

[MHIMH
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https://deisenroth.cc/teaching/2019-20/linear-regression-aims/lecture_gp_annotated1.pdf

MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Gaussian aveAigeic Kupla 10€a

» KOBwCc¢ TTPoCOETOUE TTEPICOOTEPO ONUEID
O0EOOMEVWY, TTPOCAPHOLOUUE TN OlaVOUN

Co-financed by the European Union 32
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https://deisenroth.cc/teaching/2019-20/linear-regression-aims/lecture_gp_annotated1.pdf

MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Gaussian aveAigeic Kupla 10€a

» KOBwCc¢ TTPoCOETOUE TTEPICOOTEPO ONUEID
O0EOOMEVWY, TTPOCAPHOLOUUE TN OlaVOUN

Co-financed by the European Union 33
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X
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https://deisenroth.cc/teaching/2019-20/linear-regression-aims/lecture_gp_annotated1.pdf

MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Gaussian aveAigeic Kupla 10€a

« AedopueEvou ot eva GP gival pia katavoun
TIOAVOTATWY TTAVW ATTO OUVOPTNOEIC,
UTTOPOUME VA OOKIJUACOUPE CUVAPTNOEIC
QTTO AUTO.

S5 432101234586 7 8
X

[MHIMH

Co-financed by the European Union 34 This Master is run under the context of Action
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https://deisenroth.cc/teaching/2019-20/linear-regression-aims/lecture_gp_annotated1.pdf

MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Opiouoc Gaussian aveAigng

» TotroOeToupe Uia diavoun p(f) OTIC AEITOUPYIEC f

* AveTTionua, Pia ouvapTnon UTTopei va BewpnBei eva atreipwg Jakpu OlIAVUCHA TWV TIHWYV
ouvapTNoEWV [ = |fy, f2, f3, - |

* 'Eva GP cival yia yevikeuon uiac TToAudeTaBANTAC kKatavoung Gauss o€ aTtreipwc TTOAAEC
METABANTEC.

Opiopog (Rasmussen & Williams, 2006): Mia GA gival yia cuAAoyn Tuxaiwyv
METARBANTWVSY, 5, ..., KAOE TTETTEPACPEVOC APIOUOC TWV OTToIWV eival Gaussian KATAVEUNMEVO.

* Mia katavoun Gaussian kaBopileTal atTo Eva HECO OIAVUOUA i KAl EVOC TTIVOKOG
guvolakuuavong X

* 'Evac GP kaBopileTtal atro pia géon cuvaptnon m(.) Kal yia cuvolakupavon (Trupnvag)

k(.,.)

Co-financed by the European Union 35 This Master is run under the context of Action
e e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423




MAI 4 c A R E U Master programmes in Artificial N
Intelligence 4 Careers in Europe |

Gaussian Process Regression as Bayesian Inference

F16Y0¢: Ma éva auvoro Trapatnprcewy ¥y = f(xD) + ¢, £ ~ N(0,02) Bpeite pia (OTTOBIA) KATAVOWH
Tavw atro cuvaptnoelc p(f(.)|X,y) Tou ecnyei Ta dedouEva. EOw cival: X Eicodoc¢ ektraideuoncg, y
OTOXOI EKTTAIOEUONC.

Aegdopueva ekuabnong: X,y. To Bewpnua Bayes atrodiodeEl
~pIf),Xp(f())
p(f()IX,y) =

p(¥|X)

Noiv amé: p(f(.)) = GP(m, k)~ KabBopIiou6g péong ouvapTnong m Kal
MBavéTnTa (WovTého BopuBou): p(¥|f (L), X) = N(f(X),c*I) mupnvag k

Oplakn mOavoTnTa (atmmodelkTikG oToixeia): p(y|X) = [p(ylf (), X)p(f()|X) df

OTioBia 6yn: p(f()IX,¥) = GP(Myost, kpost)

Co-financed by the European Union 36 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423




MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

[lpiv Tn GA

Ti xapaktnpilel Tn Acitoupyia TTOU BEAOUNE va JOVTEAOTTOINOOUE;
 Meon Acitoupyia

Magc eTITPETTEI VO HEPOANTTTOUME TO HOVTEAO (UTTOPEI VA £XEI vONUA OTIC pUBUICEIC TTOU a@OpPOUV TNV EPapuoyn)
MTTopei va eivail pia TTapapeTpotroinuévn Asitoupyia. MNa mapddeiypa: my (x) = 687 @ (x)

MTTOPEI VO EVOWUATWOEI TIPOYEVECTEPEC YVWOEIC TTOU APOPOUV OUYKEKPIMEVA TTPOBANUATA (TT.X. OTN POMTIOTIKNA,
OTIC PUOIKEC ETTIOTAMEC)

MTTOopEi va atTAotToiNoEl To TTPORANUA
2UXVA: «AYVWOTIKIOTIKA»: AeiIToupyia eAAgipel dedouévwy 1} TTponyouuevng yvwong: m(.) = OtravTou

e 2UVAPTNON ouvolakupavong (TTupnvac)

KWwOIKOTTOIEI OOMIKEC TTAPAOOXEC UWNAOU ETTITTEOOU (TT.X. OMAAOTNTA, TTEPIODIKOTNTA) TG OUVAPTNONG TTOU
BEAoupPE va HOVTEAOTTOINOOUME

Muprivag Gaussian: kgqyss(x, xU7) = ofexp (—(x(") - x(f))T(x(") — x(f))//lz)

. or [1AaTOG (KABETO PeyeBOG) TNG ouvapTNONg
. A KAipaka pnkoug (Tutrikn atmokAlon o€ katavoun Gaussian)
Co-financed by the European Union 37 This Master is run under the context of Action

No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Gaussian Ai1adikaciec AladPACTIKA OIOYPAMMATO

» https://distill.pub/2019/visual-exploration-gaussian-processes/
» http://chifeng.scripts.mit.edu/stuff/gp-demo/
 http://www.Infinitecuriosity.org/vizgp/

* https://ledward-rees.com/gp/

* http://smlbook.org/GP/

T Co-financed by the European Union 33 This Master is run under the context of Action

> S e i No 2020-EU-1A-0087, co-finance d by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423



https://distill.pub/2019/visual-exploration-gaussian-processes/
http://chifeng.scripts.mit.edu/stuff/gp-demo/
http://www.infinitecuriosity.org/vizgp/
https://edward-rees.com/gp/
http://smlbook.org/GP/

MAI 4 c A n E U Master programmes in Atrtificial A4
Intelligence 4 Careers in Europe

E@pappoyn Twv aveAicewyv Gaussian: ATrokataotaon ¢nUIWV POUTTOT

Bivteo oto YouTube

Co-financed by the European Union 39 This Master is run under the context of Action
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https://www.youtube.com/watch?v=T-c17RKh3uE&ab_channel=Jean-BaptisteMouret
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MAI 4 c A R E U Master programmes in Artificial AZA
Intelligence 4 Careers in Europe

Etropevn AIGAEEn

- Neupwvika dikTua

Co-financed by the European Union 40 This Master is run under the context of Action
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Master programmes in Atrtificial
Intelligence 4 Careers in Europe

2.0C EUXOPIOTOUME

Co-financed by the European Union This Master is run under the context of Action

e No 2020-EU-IA-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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