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2.1 Struktuuriiiksusesse kuuluvad uurimisgrupid

1) Signaalitootluse uurimisgrupp (Signal Processing Research Group),
juht: prof. Tonu Trump

Research in the Signal Processing Research Group is focused on adaptive signal processing
algorithms and robust signal processing.

Three subareas of research are robust detection of signals in the presence of nongaussian
disturbances, robust adaptive beamforming and signal processing in spatially distributed
networks of sensors.
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2) Fiiberoptilise kommunikatsiooni uurimisgrupp (Fibre Optical Communication
Research Group). Projekt: ,,PSOPA—Phase-sensitive optical parametric amplifiers”
VEU645

juht: prof. Peter Avo Andrekson

Optical amplifiers are essential in optical communication systems as they compensate loss
induced by the transmission fiber ensuring signal integrity of the information being
transmitted, as well as in other applications such as spectroscopy. This research proposal deals
with phase-sensitive optical parametric amplifiers (PSA) that have unique and superior
properties compared with all other optical amplifiers, most notably the potential of noiseless
amplification, very broad optical bandwidth, and being an enabler of a range of ultrafast all-
optical functionalities. In communication, there is an urgent need to develop new technologies
that can break the ‘nonlinear Shannon capacity limit’, which is considered a serious barrier for
continued capacity increase needed to meet the exponentially growing demand for bandwidth.
The use of PSAs is expected to be an essential part of this development. The objective is to
unleash the unexplored potential of PSAs by generating knowledge and implementing
experimental demonstrations that go substantially beyond current state-of-the-art. This
involves a mix of engineering and scientific challenges with telecom and non-telecom
applications in mind. We will leverage advances in other areas e.g. low loss photonic crystal
fibers and highly nonlinear materials to realize compact PSAs with unprecedented
performance. Specifically, we will demonstrate: * Significant merits (reach, spectral
efficiency, capacity) of PSAs in optical transmission systems ¢ High coherence, low noise
lasers by utilizing ultralow noise amplifier as gain element ¢ Very broad gain bandwidth, low
noise PSAs using specially tailored nonlinear gain medium ¢ Compact (hybrid integration
compatible) PSA using new nonlinear materials « Novel ultrafast all-optical operations/signal
processing using PSAs ¢ Capability of PSAs for detection of very weak optical signals for e.g.
and quantum optics
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3). Raadiovorkude uurimisgrupp (Wireless Network Research Group),
juht: dots. Eerik Lossmann

Research activities of the research group are focused on propagation of radio signals and on
reliability of wireless communication networks.

The main results of the research in 2014 include radio signal propagation measurements of the
ZigBee-based home automation sensor networks (IEEE 802.15.4) and investigation of
coexistence problems of ZigBee- and other wireless networks and equipment (WiFi-
networks) in the license-free 2.4 GHz frequency band. Recommendations were given
regarding the reliability and maximum communications range of ZigBee networks in various
environment. Vulnerability of ZigBee communications link to interference from WiFi routers
operating in various modes and at different bit rates was estimated.

The research was done in cooperation with and the results were implemented by Estonian
telecommunications service provider Elion Ettevotted Ltd (research contract Lepl4051
‘Coexistence of Zigbee (IEEE 802.15.4) and other 2.4 GHz wireless devices’).
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