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V ¢om vidite uplatnenie
vysledkov projektu:

Implementéacia vedeckych vysledkov projektu v protoptype UWB radaru uréeného na
cezstenové sledovanie pohybujucich sa cielov s aplikaciami na rieSenie mimoriadnych
bezpecénostnych situacii a na zachranu ludskych Zivotov pri Zivelnych pohromach.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Hlavnym vedeckym ciefom projektu LPP-0287-06 bolo navrhnat nové pévodné metédy Cislicového
spracovania signalov zamerané na spracovanie UWB radarovych signalov s cielom detekovat a lokalizovat
ludi a sledovat ich pohyb, ak sa nachadzaju v uzavretych priestoroch (napr. budovy, miestnost v budove),
pod zrutenymi budovami alebo pod snehom, s moznostou lokalizacie individualnych osbdb, skupin osbb
a zvierat. Na rieSenie tejto ulohy bola rieSitelskym kolektivom navrhnuta nova pdvodna procedura
spracovania UWB radarovych signalov, tzv. metdda zaloZzena na odhade stopy ciela. Tato metdda
pozostava z 6smych zakladnych faz spracovania signalov, medzi ktoré patri: (1) predspracovanie UWB
radarovych signalov, (2) od¢itanie pozadia, (3) post-spracovanie radargramu s od¢itanym pozadim, (4)
detekcia distribuovaného ciela, (5) detekcia a odhad stopy jednoduchého ciela, (6) lokalizacia ciela, (7)
kompenzacia efektu steny a (8) sledovanie pohybu mnohonasobnych ciefa. Ako metédy spracovania mozno
pouzit konvencéné, z literatiury zname metddy spracovania signalov, ako aj nové metdédy navrhnuté
rieSitel[skym kolektivom projektu LPP-0287-06. Medzi novo navrhnuté metddy patria najma vybrané
adaptivne metddy odcitania pozadia a zvyrazfovania nizkovykonovych signalov, metédy odhadu stopy
cielov, metdédy potlaCovania tzv. duchov v pripade mnohonasobnych ciefov, nové algoritmy sledovania
cielov, ako aj sledovanie cielov pomocou dvoch nezavislych radarovych systémov. Vlastnosti navrhnutej
procedury spracovania UWB radarovych signalov, ako aj jednotlivych parcialnych metéd spracovania
signalov boli overované spracovanim celého radu signalov ziskanych meraniami s UWB radarom, pre
reprezentativne spektrum scenarov. Dosiahnuté vysledky ukazali, ze navrhnuté algoritmy umozfuju
sledovat spolahlivo jednoduché aza urCitych podmienok aj mnohonasobné ciele, pohybujuce sa za
prekazkou.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu (max. 20 riadkov) - anglicky:

The main scientific intention of the LPP-0287-06 project has been to develop new, original digital signal
processing methods intent on UWB radar signal processing for the purpose of through obstacle (e.g. wall,
snow, fire, ruins, etc.) detection, localization and tracking of moving targets (persons), with possibilities of
identification particular persons, group of persons and animals. For the solution of that task, the project team
developed the new original UWB radar signal processing procedure referred to as trace estimation method.
This methods consists of the following phases of signal processing: (1) UWB radar signal pre-processing, (2)
background subtraction, (3) post-processing of radargram with subtracted background, (4) distributed target
detection, (5) time of arrival (TOA) and trace estimation, (6) target localization, (7) wall effect compensation
and (8) multiple target tracking. Within the particular phases, the conventional, from the references well-
known methods, as well as the new, original methods introduced by the project team can be used. As the
examples of the new methods developed within project LPP-0287-06, selected adaptive background
subtraction, week signal enhancement, TOA and target trace estimation methods, ghosts identification and
cancellation under multiple target presence, new algorithms of target tracking as well as the cooperative
positioning of the target by using two independent UWB radar systems. The properties of the proposed
trace estimation method have been verified based on processing of UWB radar signals obtained at
measurements for a number representative scenarios. The obtained results has shown very clearly that
propose approach enables robust through wall tracking of single moving target as well as under some
circumstances, through wall tracking of multiple moving targets.
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