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2.1 Struktuuriiiksusesse kuuluvad uurimisgrupid

1) Mikrolainetehnika uurimisgrupp (Microwave Engineering Research Group),
juht: emeriitprofessor Andres Taklaja

Objectives of the Microwave Engineering Research Group are designing, prototyping,
laboratory and field testing of military radiocommunications jamming devices and Radio-
Controlled Improvised Explosive Devices (RCIED) neutralizing devices.

The research group continued the development of RCIED neutralizing devices and
methodology for efficient detection and jamming of RCIED control signals. Novel techniques
for fast detection of unknown radio signals were developed and tested. A research was
continued in the area of jamming of radio communications using antenna arrays. Directivity
properties of various types of planar arrays (rectangular, circular etc.) were studied using
modeling of the arrays in MATLAB.
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2) Signaalitootluse uurimisgrupp (Signal Processing Research Group),
juht: prof. Tonu Trump

Research at the Signal Processing Research Group is focused on two main areas — adaptive
signal processing algorithms and cognitive signal processing and spectrum sensing.

In the area of adaptive algorithms the research continued to focus on combinations of two
adaptive filters. When designing an ordinary adaptive algorithm, one faces a trade-off
between the initial convergence speed and the mean-square error in steady state. In case of
algorithms belonging to the Least Mean Square (LMS) family this trade-off is controlled by
the step-size parameter. Large step size leads to a fast initial convergence but the algorithm
also exhibits a large mean-square error in the steady state and in contrary, small step size
slows down the convergence but results in a small steady state error. The combination of two
adaptive filters solves this trade-off by employing two filters that adapt simultaneously on the
same input signal.

The spectrum sensing research has been focused on deriving robust detectors for usage in
cognitive radio. Teaching Assistant Ivo Miiiirsepp defended his Ph.D. thesis in this area in
October 2013. Detection of speech signal reflections was also investigated.
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3) Kasutajaliideste uurimisgrupp (Man-Machine Relationship Research Group),
juht: dots. Toomas Ruuben

Research activities of the group have been focused on two main areas — intelligent perception
support and decision support in military conditions.

The research group is working on integration of path planning algorithm (realized in
MATLAB environment) into Google Map-based application. Situation aware route planning
can be used for improving route planning tasks in urban military operations. Unlike



conventional route planning tasks that are usually used for finding shortest routes, research
group approach uses multiple parameters and categories for describing asymmetric threats
emanating from surrounding urban environments and planning routes. These parameters can
be combined together to find routes with different properties. Multiple tests were performed
using A* and genetic algorithm to present how different parameter values and their
combinations affect output routes and how different threats can be avoided by taking those
parameters into account. Tests showed that both algorithms can be used for route planning,
but A* would be the recommended choice, because the probability of it finding the global
optimum is larger.
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2.2 Loetelu struktuuriiiksuse tootajate rahvusvahelistest tunnustustest.

Rahvusvahelised tunnustused puuduvad.

2.3 Loetelu struktuuriiiksuse tdotajatest, kes on vilisakadeemiate voi muude oluliste T&A-ga

seotud vilisorganisatsioonide litkmed.
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