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ABSTRACT

We will discuss some recent results in the field of Information Theory that are expected to impact significantly
future communication practices and systems. Four diverse examples are chosen that indicate the breadth and
span of the field and range from digital signature/waveform design and digital interference avoidance to
steganography and steganalysis, and near-Shannon-limit performing linear block codes.

Optimal digital signature design provides sets of signatures (or codes or sequences) with minimal total squared
correlation and has direct application to code division multiplexing problems. Digital interference avoidance
shapes adaptively the waveform of a signal to maximize the post-filtering signal-to-interference-plus-noise
ratio. Digitally optimized spread-spectrum steganographic embedding allows message hiding with minimal host
medium distortion. Steganalysis is the reverse operation of recovering blindly an unknown hidden message. In
the context of modern error correcting codes, new algebraically designed linear block codes are seen to offer
error protection near the Shannon limit.

All presented results were developed in the Communications and Signal Laboratory at the Univ. at Buffalo
under the sponsorship of U.S. AFOSR, National Science Foundation, and AFRL.
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