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Separation of mixed sources without any prior knowledge about them and also
without knowing the mixing process is a fundamental task named as Blind Source
Separation (BSS). When source signals or source images or any other kind of source
pass through a medium and mix each other, their mixtures are observed by sensors.
BSS aim to find the independent sources by just having the mixtures.

The aim of this work is to study and to modify BSS methods to improve their
efficiency for blind separation of speech mixture and image mixtures. Also this study
follows an structure to efficiently apply BSS for multi user separation and
reconstruction in a blind multi input multi eutput Orthogonal Frequency Devision
Multiplexing (MIMO-OFDM) system. In this thesis Stone's BSS, one of the main BSS
methods has been modified for higher performance and also it has been generalized to
a framework adaptable to the kind of application. The theory of Stone BSS in
separation of blind sources was questionable by predictability maximization. There
were a some counter examples that Stone's conjecture for BSS is not alway true, but
his BSS has been working truly by employing generalized eigenvalue decomposition
(GEVD). Here the questions and theoretical problems of Stone's BSS has been
answered and solved, and a generalization for Stone's BSS has been presented.

Since the BSS was proposed for blind MIMO-OFDM system, the ambiguities
inherent to BSS were troublesome for multiuser data reconstruction in MIMO-OFDM
system. By usihg a prefiltering structure besides BSS over each frequency bin track of
OFDM symbol block an efficient blind MIMO-OFDM system has been presented. The
proposed technique successfully resolves the permutation and complex scaling
ambiguities inherent to ICA. Finally a simple but practical application for BSS has
been introduced. BSS has been used for separation mixtures of short text message
binary codes which are using in blue tooth standard or infra red data transmission
between cell phone handsets.
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