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Rekurentné neurénové siete pri predikcii casovych radov vo vSeobec-
nosti dosahuju lepsie vysledky ako dopredné siete. Alternativou k nim
sa ukazuju byt neurénové siete s echo stavmi. Na ulohe korekcie posko-
deného textu som ukdazal, Ze dosahuju mierne lepSie vysledky ako uz
zndma metdda s pouzitim Markovovského modelu. Vicsia Cast prace je
zamerand na alternativy trénovania rekurentnych neurénovych sieti za-
loZené na modifikacii Kalmanovej filtracie. Podrobne popisujem tréno-
vanie pomocou filtrov: roz$ireny Kalmanov filter, ,,Unscented* Kalma-
nov filter (UKF), nprKF filter a ich zdiel'ané verzie UKF;j a nprKF;j. Fil-
ter UKFj bol v kontexte rekurentnych neurénovych sieti popisany prav-
depodobne prvy krat v mojej praci. Prinosom tejto prace je uvedenie
jednoduchsich rovnic jednotlivych filtrov, nakol'ko su upravené Cisto pre
ucely trénovania rekurentnych sieti. Porovndvam jednotlivé filtre navza-
jom a s gradientovou metddou Skritené spitné Sirenie chyb v Case
(BPTT(h)). Ukazujem, Ze vysledky rekurentnych neurénovych sieti tré-
novanych tymito pokrocilymi metédami st konzistentne lepSie v porov-
nani s BPTT(h). Podobne rozsireny Kalmanov filter dosahuje horSie vy-
sledky oproti ostatnym spominanym filtrom, ktoré zase dosahujui navza-
jom porovnatel'né vysledky. V praci popisujem, akym spdsobom mozno
urychlit’ ich vypocet prostrednictvom grafickej karty. Moja praca je jed-
na z prvych (ak nie prvd) zaoberajuca sa trénovanim rekurentnych neu-
rénovych sieti s vyuZzitim procesora na grafickych kartach.
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Recurrent neural networks in general achieve better results in prediction
of time series then feedforward networks. Echo state neural networks
seem to be one alternative to them. I have shown on the task of text cor-
rection, that they achieve slightly better results compared to already
known method based on Markovov model. The major part of this work
is focused on alternatives to recurrent neural networks training that are
based on Kalman filtration modifications. I describe in detail the trai-
ning by filters: Extended Kalman Filter, Unscented Kalman Filter
(UKF), nprKF Filter and their joint versions UKFj and nprKFj. Filter
UKFj in context of recurrent neural networks was probably firstly des-
cribed in my work. Contribution of this work is presentation of simpler
equations for individual filters, because they are modified specifically
for recurrent neural network training. I compare individual filters with
each other and also with gradient descent method Truncated Backpropa-
gation Through Time (BPTT(h)). I show the results are consistently bet-
ter when comparing recurrent neural networks trained by these advanced
methods with BPTT(h). In the like manner, Extended Kalman Filter
achieves worse results compared to the other filters, which on the other
hand achieve comparable results with each other. I describe how to spe-
ed up their computation by utilizing the graphics card. My work is one
of the first (if not the first) that focuses on recurrent neural network trai-
ning utilizing the processor on graphics card.



