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NEPINHWH

Ymv mapovca mroylokn epyacio egetaleton to @idtpo Kalman kai m epapuoyn tov oty
eneepyacio frolatpikdv oNUATOV. ZVYKEKPLEVO 1] EPYOCTO EMIKEVIPMVETAL GTI) LOVTEAOTTOINGT
tov HiektpoKapdol'papnuatoc (HKI) pe ypron tov Kalman Filter kot tov Kalman Smoother.
Ytoyog eivar vo AneBel éva PBédtioto poviédo pe moéhovg (AR) ypappukd oAXG ypovikd
UETOPAALOLEVO, Y10 TV AVTIIUETOTIOT CUATOC TOL TEPLEYEL TPOGHETO BGpL 0.

H pébodog mov Ba axorovbnbel elvanr va peretnBel to onuo tov HKI, va peietnbovv ot
aAyopiBpol tov Kalman Filter kot tov Kalman Smoother kot otn ovvéyeio vo viomombodv 6to

nep1BdAlov mpocopoimong Matlab, kot va gleyybobv ta amoteAécpato 6 TPAYHOTIKA CHLLOTOL
HKT.

210 TpOTO KEPAAA0 M epyacia eEetaletl Ta Proiatpucd onjparta kot wwotepa to HKI, wg mpog
™ HEDOJO KOTOYPAPNG Kol TN HOPPOAOYIDL TOV. XTO OEVTEPO KEPAAOLO EMIKEVIPOVETOL GTNV
avamtuén Kot avaivon g Asrtovpyiag tov @idtpov Kalman. 1o tpito kepdiato e€etaleton n
ePapLoYN Tov PiATpov ot povielonoinon tov Proiatpikdv onudtov kot tov HKI gdwotepa.
Téhog 010 TéTOPTO KEPAAAIO TTEPTYPAPETAL TO TEPOUATIKO LEPOS TNG EPYAGING, OOV yiveTon M
avartvén tov Kalman Filter xar Kalman Smoother ce Matlab kot n gpoppoyn tovg og
mpaypatikég Myelg HKID onudrtov. H gpyacio kieivel pe to Xopmepdopoto Kot TG TpoTAGELS
Y10 LEAAOVTIKEG EMEKTAGELS TNG.



ABSTRACT

In this dissertation the Kalman Filter is investigated as to its advantages in Digital Processing of
Biomedical Signals. Specifically this research focuses in modeling of the Electrocardiogram
(ECG) using Kalman Filter and Kalman Smoother. The objective is to obtain an optimal Auto-
regressive (AR) model which is linear but time-varying, and which optimally models the ECG
signal in the presence of additive noise.

The method followed is the study of the ECG signal morphology, the study and analysis of the
Kalman Filter & Smoother, the implementation of both algorithms in matlab and the application
of the code on real ECG recordings with additive noise.

In the first chapter of the dissertation the biomedical signals and specifically the ECG is studied
as to its recording methods and morphology. Chapter 2 focuses on the development and analysis
of the Kalman Filter functionality. Chapter 3 introduces the Kalman Filter in the modeling of
ECG signals. In chapter 4 is described the experimental part, where the Kalman Filter &
Smoother code is used to model real ECG recordings, while the values of the parameters are
varied. The dissertation is concluded with a review and proposal for future extensions of this
work.



