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Abstract:

Gaussian Process Regression (GPR) is one of the most important techniques of automated
learning, and has become a hot research subject in prediction tasks, which proposed by Williams
and Rasmussen in 1996.

GPR can successfully analyze various data sets and generate predictions with high prediction
accuracy. Nevertheless, the main challenge is the selection of GPR parameters. However, there
is no generally structured way, yet.

In this study, we proposed new method in investigating the capability of GPR parameters using
particle swarm optimization algorithm (PSO), and their quality was verified by applying them on
both artificial and realistic data. This method was also compared with the analytical or
experimental selection method (AS) using the measurements of prediction error explanation
(MSE, RMSE, MAPE), in order to obtain the ideal method to select these parameters.

The results showed that the proposed method gives the best predictive accuracy when used to

select parameters Gaussian Process Regression.
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GPR lelee 13 & dajiaall PSO uslind) Copes Lubidl 40l Fallad (1) oy IS Pa e Liad Jasdl LS
el (e ol Cm SIS e e S i) dall Jpeally ol e Lg)s Can Gaadlgll i) Al 3
) dila) (S A leall 20 ey o dall (e ey lsddl S Aoy Gl Liadie) Cumn 13 35kl Al
Sl calae ) aal) a5 4l Ua Sy (CDlbaall a Juad 4 Jyeasll &3 g LSl ulil LS )
LS5 gl dblanl) Al QU Y S5 50 ) dua sl o3¢l

A0 el Lial gl 5l gl il de sanal Lacaily ililasall sale g
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Balgall Clibul) degana (paa daddicall CDlalaal) asd (3) ad) Jgaal)
cilaleal) Gilua cigbud Clalaal) ad

AS bl A5 k)
2 5.860907

PSO 4ajidal) 43yl 0.08873033 3.36093609

R Laayl) ) cilajia Ao Talaie) dall) slae) ¢t jsaal)
salgall i) degane o (3) Ay Joaall daimgdl)l cOLlaall (385 s jikal) diyylally Lablatl) daylall Gadi 2
A Sl Lal cyjgls Ayl JS1 ol anlie af s
Balgall ULl Ao gana Ao dajiial) A&y hallg ddalasl Ay yhal) Gadal il 1(4) a8y Jgaad)

AS L\l 44 k) PSO s jial) 4 jhl)

MSE RMSE MAPE MSE RMSE MAPE
10-Ccv

0'0111423 0'1036879 2.089634 | 0.0092290 | 0.0925018 | 1.191489
éhﬁid\&“l\\
All Data

0'013411 0.1062035 0'8251003 0.0073840 | 0.0859307 | 1.073861
b Jals

R doaayl) 5l cilajia o Talaie) dalll dae) ¢t juaal)
o oY) Ganlie ady COLeleal) 2 ol daddtiad) dinyhal) aud Gaad) Ll e (4) ) Jsaadl ek
al agie ag) sin By alaliial) mosaill diylay dygenall eUadY) Gunlie a o G (Bl gal) ULl de gane
& Balsad) Gl e gane JalS aladinly Lsuadll cDadY) Gunlie ady (Jo¥) shaadl & (OLS S B odaal)
S )
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Balgal) lilud) Alla B Jal) (o dajiball PSO yualiall oy Aulial daalsd s Jana 3(2) 8, J<ial
p=0.1 (iusds dila) aa Sinc A aladialy

Aasial salsall bl Als 3 ds i) PSO ealial) oy Ll A jlod (il Jans (2) ) JSal) ek LS
il PSO 4 )lsa ol Jia & Eamy LS5 100 (i A Juzadl g p=0.1 (usds dilia) ae Sine Al
LS e Aaidle Jemdl JALED ) Jiang LS Jds Y paal) Sy 5 Tl yeaY) 05l

oo Al dualylsd DA e 0uailll (0, 0) Cpleladl) alasinls GPR lasi) adsai (3) o) JSll ekl
Lahll DA Gas el e p= 001 Jgdi dila) g STNC AN alasinl 520 gall Clld) de gane o yualiall
Lbdatl) Zayylally Lgeenal) EDelaal aladinls GPR Aiagall Adeal) jlasil lad (A8 5 Gy jleadl Lo Llilanl)
aladiely GPR dpaglall Llaal) lasil Jad Jiay (s3llg Jeaiiall a1 o5l Jadlll L) dalay s Jaiial) (3591 oyl
agiall PSO jualiall oy Gatial A jlsi dgunall D lelaall
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ralind) Cipmn Alial iajlsd JMA (e (S (07, 0) Crlalaal) aladiuls GPR sl adgai (3) ady Jeal)
P =0.1 Ghugdd Al aa Sine Al aladiuls salgall Ul A gana o Lbdasl) 43kl 4

tcibuagilly clalisiuyi-4

Conclusions :alatiiiuNi-1-4
tok Lo st @ e dands Les lala S5 Le DS (e

by sl Ayl (355 5adsally Apmdlell Sl e gane (e Lalinal ) Al ¢y gli-1
e GPR & aglall ilaall jla il cBlalsadas i 8 PSO 5 walial) oy & il & el ladn by
(MSE) 0 +Lbaal) Ganlie ard e i jpa Lghiiad Pl e @llig AS Ll Al 42kl
il o el dadl) Gl o Jsally Asadlll Gl Jiegaae JalS plads uly 3)sw (MAPE (RMSE
il sl dangie

llae lavca 8 3 a0l PSO jcalial) oy Aabial &) s Adlad (5 iyl o2 sy Pl a2
cJseY) dall Jeaglly copliall o g8 G Balgally duadlgl) cililall Alls 3 GPR
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o ol gy i ety s 28y Jmdl Tt PSO ealial) cipes il i lsa of ) deastl) @ L3
DV iate 538 Cunnsss Leotiead) oUadY) Ganlie af e A yieal e alaie WL Bladl) aae S allyy Jal)
ldanl) il (e Jumdl IS k) Jias dadle o gl il

Recommendations :cluagili-2-4

(@l il taws Lgis€ GPR Ll Jav a3 dasiiall PSO G lsa aladialy vagi (oms Laa =1
el 3% S G Parallel Programming 4lsiall sl aladiwl daphall s3a daayy was LS
N Bl IS s Gl (e 58S (B S Al Tase (e aian lly aaly By 8 Slleal) s
Loy alaiely emgig Wil U () Jlind aeis a8l 8 Slenih JK 8 Lels ol Laas Jaal JSLA
e A ald (e L U (e 33an i s RSB a6 (e 2ynp pie e ) (i
- PSO dae)lss B ol

il ds all clipn e o Ll 8 glalall oLy ol ol aal) Jlaall o odinl ) i =2
gy i) Joail cadacl Lgly GPR Lol o 8 & 555kl PSO jcaliall uyus 4kl 3 a3
.kl o el Jladl 3

e 8 dagidl daphll e (gal Gk st ul GPR lae laviia Jya Gl e Sl a3
Laald)
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