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Kopsavilkums

Dotais parskats atspogulo projekta aktivitates Nr.1.2. ,Jaunu attistitu metoZu,
pielagojamu specifisku pielietojumu Tpatnibam, izstrade un izp€te notikumu plismu
efektivai piesaistei pie reala laika skalas” veikto R&D uzdevumu rezultatus.

Tiek apskatita inovativa augstas veiktsp&jas uz digitalas signalu apstrades pamata
notikumu taiméanas metode un aktualie tehnologijas R&D attistibas virzieni. Sajas
aktivitates tiek ietverti teorétiskie pé€tijumi, kas sekm& metodes turpmako uzlabojumu
notikumu taimé&Sana, un eksperimentalie pétijumi, paredzeti attistit praktisko inovativo
tehnologiju ar meérki izveidot daudzfunkcionalu signalu laika analizatoru.

Tika paradits, ka specifiska advancéta notikumu taimésanas tehnologija (EET-metode)
ar tas adaptacijas iesp&jam un precizitates raksturojumiem var tikt apskatita ka primara
izvéle daudzfunkcionala signalu laika analizatora eksperimentalajai izstradei.

Tika eksperimentali pétita potenciali konkurétsp&jiga modificéta notikumu taimera
kalibrésanas metode, kas spgj izslégt iepriek$€jo sarezgito kalibréSanas procediiru no
mériSanas procesa un nodroSinat augstako precizitates stabilitati. Jaunas metodes pamata ir
sekundara analoga signala regresijas modela parametru novértéjums, pie kam, ieprieks
minéto signalu veido vilpu seciba, ko generé ar trigeri palaizamais impulsu generators.
Precizitatei, kuru sp€j nodroSinat 1 alternativa interpolacijas metode, saskatams augsts
potencials, neskatoties uz nesaskanam starp datora model&to (teor&tisko) un reali iegiito
oscilaciju vilpu secibu, kuras izraisija mérfjuma nelinearitati. So nelinearitati ieviesa
neideali periodisks generéjamas notikumu pliismas raksturs.

Ievérojot plasi izpétitas EET- metodes pamata principus, tika izveidots specifisku
pielietojumu pielagojamais un daudzpusigi funkcionalais eksperimentala laika analizatora
prototipa taiméSanas modulis ETM-33. Tika veikti eksperimentalie pé€tjjumi, noverteti
modula veiktsp€jas raksturojumi, starp kuriem tika paradita ievérojami augstaka
precizitate.

20 Ipp., 15 zim., 13 ats. (anglu valoda)
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1. Introduction

The general aim of the project is to create a knowledge-based concept for
development and production of an innovative, competitive on the world market, Multi-
functional Time Analyser. High performance Time Analysers have a considerable
demand on the world market and a number of well-known companies are in this
business. Their applications cover a wide field, encompassing:

e Traditional signal analysis in Modulation domain (measurements of generator
stability; transient exploration for automatic frequency tuning systems etc.)

e Special applications (flight-time mass spectroscopy, LIDAR and Laser ranging
systems, fluorescent lifetime spectrometry, time-resolved spectrometry etc).

While production of general purpose Time Analysers is relatively low-cost,
technical parameters of them are not too high. On the other hand, the application-
specific Time Analysers provide for high performance but their designs are very
complicated and expensive. Therefore the problems that have to be resolved to design
and produce competitive Time Analyser are:

1. How to reduce the complexity of the Analyser design and to improve its
performance, mainly in terms of the measurement precision and operation speed?

2. How to widen the application range of the Analysers to achieve its competitiveness
on the market?

In the framework of these problems solution there are four planned acivities, including

activity No. 1.2. Experimental development and studies of methods for effective event

timing adaptable to application specifics.

The high precision event timing represents vitally important operation of the
Analyser. In result of it, digital representations of the event streams are obtained.
Development of a technology for event timing, making possible to achieve a precision to
operational speed ratio significantly exceeding the currently achieved level under
various application conditions, is targeted. The known methods for high precision event
timing based on digital processing of signals will be further developed on the basis of
essentially new approach, experimentally studied, tested and evaluated targeting specific
applications of signal analysis in the Modulation domain. The emphasis in the project
will be on this activity.

This progress report reflects the research results which concern advancement,
adaptation to specific application and experimental investigation of the DSP-based
methods for high-performance event timing. In particular, this report includes the
following topics:

¢ Innovative DSP-based approach to high-performance event timing

e EET-method and based on it specific technology for event timing

¢ Investigations of potentially competitive technologies for event timing

® Experimental development of the event timer module



