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Project Summary

Project Summary
The goal of this project is to present and analyze a new approach for constructing space-time codes on the basis of generalized
concatenated codes, convolutional codes and continuous phase 
modulation (CPM) over Gaussian integers. The topicality of the Project purpose is determined by a wide application of different
antennas and antenna systems operating in direct vicinity from each other and influencing on stability and performance of
radio and TV communications and noise immunity. This problem is becoming even more important in view of increasing of the
number of cell towers and satellite antennas, locating in urban area in immediate vicinity of domestic buildings. Moreover,
multiple antenna systems are frequently employed to increase the physical transfer rates of wireless systems. The latter
technology is referred to as multiple-input multiple-output (MIMO ), or smart antenna systems, and exploits the use of multiple
signals transmitted into wireless medium and multiple signals received from wireless medium to improve the wireless
performance. The design of error-control codes for two dimensional signal spaces has been extensively considered in the recent
technical literature. Hamming and Lee distances have been revealed to be inappropriate metrics to deal with quadrature
amplitude
modulation (QAM) signal sets. To solve this problem, some authors have constructed new error-control codes over Gaussian
integers by using the Mannheim metric. But only few codes are constructed on the basis of Gaussian integers fields and rings. In
supposed Project, we plan to develop a new approach for constructing space-time codes, ensuring high transmission rate,
energy and bandwidth efficiency and low realization complexity to owe the following novelties:
-We plan to construct and analyze new classes of generalized concatenated, convolutional, and space-time codes over Gaussian
integers.
-We plan to investigate the mixture of space-time codes and continuous phase modulation.
The Expected outcome of the research is the following: The development of a new methodology to investigate the new classes
of error-control codes, coded modulation and space-time codes. The scientific significance of the proposed Project consists in
the creation of a new solution of construction of coded modulation systems with characteristics better than the characteristics
presented in the literature. The industrial and economical significance of the proposed Project consists in development of the
methodology to investigate different signal-code constructions, used practically in all types of modern communication systems
(such as space and satellite communication, broadcasting, navigation communication, third and fourth generation mobile
communication, air moving communication and others), that sufficiently increases the effectiveness of these systems. The
economical factors are clarified as well, perform ed by the enormous capital unloaded into the development of modern digital
communication systems. The social importance of the proposed Project consists in that the Project will increase the knowledge
and experience of young scientist and postgraduate students, engaged in the Project. The suggested investigation methods
together with the practically interesting results will be sent to the related Sectors of International Telecommunication Union (ITU).


