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HEPIAHYH

To ¢idtpo Kalman, yvootd kar o¢ ypoppkods tetpaymvikds extyummc (Linear Quadratic
Estimator, LQE), sivar évog akyopOpog ektipnd Tig HETOPANTEC KOTAOTOONG EVOC SLUVOULKOD
OLGTHOTOG. XPNGIUOTOLEL () TNV TEPLYPAPT TOV GLOTHATOG 6T0 XMpo Katdotaong, kot (B)
L0 GEPA PETPACEDV TTOV TOPATNPOVVTOL GT| OLAPKELD EVOG YPOVIKOV TAOGIOL (S10CTHHATOS),
pe mpocBetikd otatioTikd B0pvPo Kol 6TIG HETAPANTES KATAGTOONG KOl OTIG peTafAntég e£600v
TOV GUGTNUOTOG, KOl TOPAYEL EKTIUNGELS TOV (AYVOOTOV) UETAPANTOV KOTAGTACNS OV TElvOLV
va glvan akpipéotepec amd ekelveg mov Paciloviat o po Kot HOVO HETPTON, (PNCULOTOIDVTOG
ocvumepocpatoroyio Bayes kot extipmon piog Kotvig Kotovoung mavotitev Tov UeTaBANTOV
KaTAoTaonG Yo KaOe ypovikd mAaicto.

H mapovoa Simhopatikn epyacio £l GOV OVIIKEILEVO TNV €papuroyn tov ¢idtpov Kalman
daxpttov xpovov otov Edeyyo BEong Kivovpevoy copatog (oxnuatog) oto exinedo (2D motion),
ue okomd v mopoakorlovOnon g mopeiag Tov (motion tracking). IMbavo nedio epapuoymdv g
eEEMENC Tétowy cvotnuatov Pploketol o€ OOOIKOGIES CVTOUOTOTOMUEVIG Plopnyovikng
napay®wyns. Metd and pie cOvtoun avackOmnorn TV PacIKOV £VVOIDV KOl OPYLTEKTOVIKOV
eréyyov mov oyetilovtal pe tov €Aeyxo TG Kivnomg, mEPLYPAPOVTIOL OoVOAVLTIKG To Pacikd
povtéda kivnong o pio Kot o 500 H106TAGELS.

Y1 ovvéyelo viomotovvTal 60 cevdpila pe tov olydpiBpo tov eiktpov Kalman viomolovpevo
oe mepipariov Matlab, to xabéva otpilopevo oe dapopetikd HOVIELO Kivnong, Ue xpnon
eovoV (kapé) amd v mopeior evog Kivntov (tnAekotevbouvopevo Oynmua) o 2 S106TAGELC.
XpNoomotovvtor dVo SaPopeTIKOL €id0VG Oeyépoelg (o) HoviéAo oTabepng ToyOLTNTOG WE
amAomomuévo mivako 1000wV kot (B) mAnpeg poviédo otabepng tayvtntoag. Ta amotehécpata
npocopoimong delyvouv kaTd mOCO He TO KOOBEVO amd To TOPATAVE HOVTEAD pUmopel va
emtevyfel n mopakorovOnon g mopeiog tov kivnrov. H epyacio kAieiver pe mpotdoelg yuo
LEALOVTIKEG EPELVITIKESG KOTELOVVGELC.

AEZEIX — KAEIAIA:

Avtopotog €leyyos, Avvopikd Xvotiupato, Xopog Katdaotaong, I[MapoakoAiovbnon mopeiog
Kivntov, Alyopibuoc extipmong, Movtéla kivnong, ®@idtpo Kalman



ABSTRACT

The Kalman Filter is a Linear Quadratic Estimator of the State Variables of a dynamic system. It
uses (a) the State-Space description of the dynamic system and (b) a series of noisy
measurements within a certain time window, with noise added to the state variables and to the
system output as well. It computes iteratively the optimal estimates of the (unknown) state
variables using Bayes rules.

The present dissertation focuses on the application of Kalman Filter in discrete-time (digital)
systems, to track a body (e.g. a vehicle) moving on the 2-D plane. Applications include
automated production plants, among others. Classic and modern controllers are briefly reviewed
with respect to motion control / monitoring applications and basic motion models are outlined.

Two motion scenarios are implemented in Matlab, on the basis of images taken from a tele-
controlled model car moving on the floor. The constant velocity motion model is used in two
variations. The first scenario assumes the noise is added to the velocity variable per cardinal axis,
while the second scenario assumes the noise is added to the (ideally zero) acceleration variable
per cardinal axis. Simulation results show the degree of success of vehicle tracking for each
scenario. Conclusions and future extensions follow.
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