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SenSigA — Sensoru Signalu Analize

'Digital signal processing is a stealth technology.
t is the core enabling technology in everything from

your cell phone to the Mars Rover.”
(G.Frantz and R. Simar)

Efficient data acquisition,
processing and transmission
from the physical world through
smart networked sensors to
digital information space
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Vieda datu ieguve

* Vienmeériga taktimpulsu vadita diskretizacija ne vienmeér ir efektiva.
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Naikvista kritérijs ir pietiekams,bet ne nepiecieSams nosacijums!
« Konkrétam signalam piemérota, notikumu vadita diskretizacija.
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*M. Kurchuk and Y. Tsividis, Digital Signal Processing in Continuous Time, 2010
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Signalatkariga datu apstrade

Klasiska signalu ciparapstrade visu frekvencu joslu lidz f, _atbalsta ar

max

vienadu nozimigumu, nenemot véra jaudas spektrala blivuma iesp&jamo
P}\daéédo sadalijumu: Py Py
fow S rw S fow S

Signalu ciparapstrades teorija ir japapildina ar jédzieniem:
Spektrala atbalsta funkcija, Signala konstrukcijas funkcija,
Ekvivalentais frekvencu joslas platums un autokorelacijas
funkcijas darbibas laiks, Apstrades uzticamibas funkcija.

Galvena pielietojuma nozime ir gadijumos, kad nolasu blivums ir nepietiekams
vienlidz sekmigai apstradei visa frekvencu diapazona (neizpildas Naikvista kritérijs un
nav iespéjama perfekta rekonstrukcija). Signalatkariga apstrade dod iespéju
koncentréet resursus uz tiem spektraliem apgabaliem, kuros ir koncentréets ari signals.
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Efektiva notikumu datu parraide

« Energoefektiva datu parraide ar UWB impulsiem

- UWB

v e

e

impulsa un ta spektra piemérs
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UWB impulsu signalu apstrade

« Signali ir ar galigu inovaciju skaitli, tapéc var piemérot atbilstosu
signalatkarigu apstradi

Piemers:
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Figure 2. Processing of stream of pulses: a1) input signal of multiple pulse types, a2) spectrum of the input signal, b1) bandpass filtered version of the input signal, b2) spectrum of the
bandpass filtered signal, c1) reconstructed signal (solid line), c2) spectrum of the reconstructed signal (solid line).
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Merkorientéta signalu rekonstrukcija

« Atkariba no apstrades uzdevuma veic atbilstoSu signala
rekonstrukciju

Runas signala atjaunosanas piemérs:

Magnitude ()
Magnitude )
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Merkorientéta signalu rekonstrukcija

Atkariba no apstrades uzdevuma veic atbilstosu signala
rekonstrukciju

Runas signala atjaunosanas piemérs:
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Rezultati

»  Publikacija:
— M.Greitans, R.Shavelis “Reconstruction of sequences of arbitrary-shaped pulses from its
low-pass or band-pass approximations using spectrum extrapolation”, Proceedings of the

18th European Signal Processing Conference EUSIPCO 2010, Aalborg, Denmark, Aug.,
2010, pp. 1607-1611.

»  Prezentacijas konferencés:

— U.Grunde, M.Greitans, R.Shavelis “Adaptive compressive sensing based on level-crossing
sampling principle”, ELECTRONICS 2010, May 18-20, Lithuania

— M.Greitans, E.Hermanis, G.Supols “Formation of sub-nanosecond UWB impulse using
sharp edge generator and resistive antenna”, ELECTRONICS 2010, May 18-20, Lithuania

— M.Greitans, E.Hermanis, G.Supols “Analytic model and bilateral approximation for clocked
comparator”, ICSES 2010, September 7-10, Poland

— M.Greitans, R.Shavelis “Reconstruction of sequences of arbitrary-shaped pulses from its
low-pass or band-pass approximations using spectrum extrapolation”, August 23-27,
EUSIPCO 2010, Denmark

Turpmakie uzdevumi:
— Jaunu energoefektivu datu ieguves panémienu izstrade
— Datu parraides ar UWB impulsiem realizacija
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