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ABSTRACT

The laboratory of Cognitive Neurodynamics at the Bulgarian Academy of Sciences, Sofia, represented by V. Kolev and J. Yordanova, has been involved in the research of electrical brain oscillations since more that 20 years. Investigations have been carried out in the framework of national and international projects. There are three major trends that have been systematically focused on: (1) Methodological developments, (2) Basic research, and (3) Clinical research. 

The methodological trend covers the following issues: 1. Development and application of methods for analysis of phase synchrony of oscillations (phase-locking histogram, phase-locking factor, spatial phase-locking); 2. Development and application of methods for analysis of oscillation dynamics at the level of single sweeps; 3. Application of modern analytic tools (discrete and continuous wavelet transform) for time-frequency decomposition of event-related potentials (ERPs) and event-related oscillations (EROs); 4. Applications of modern analytic tools for analysis of complexity (wavelet entropy) and self-organizing behaviour (wavelet networks) of event-related oscillations.

Basic research has been focused on the following issues: 1. Multi-component time-frequency structure of ERP components; 2. Developmental and aging-related changes in theta, alpha, and gamma response systems of the brain; 3. Functional significance of delta, theta, alpha, and gamma EROs in relation with working memory, selective and focused attention, and executive control (error monitoring).

Clinical research has dealt with applications of EROs in child psychiatry. EROs from the theta and gamma frequency bands have been analyzed to characterize attention and memory processes in children with attention deficit hyperactivity disorder, tic disorder, and co-morbid patients.

The objective of our participation in WG3 of Action B-27 is to continue work in the above summarized three directions which is consistent with the objectives and scientific program of the Technical Annex (Chapters B3 and C3).
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