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¦ Cognitive Networks and Opportunistic Spectrum Sharing The unprecedented suc-Research
Interests cess and growth of wireless applications have led to limited available spectrum for future

wireless technologies. Meanwhile, studies by the Federal Communications Commission
(FCC) have shown that part of the licensed spectrum is under utilized. Cognitive radios
have emerged as a potential technology to intelligently utilize the under utilized spectrum
without causing significant interference to the licensed users. Research conducted in this
new field includes

· Developing optimal spectrum sharing protocols to enable the coexistence of heteroge-
neous networks. This is an important problem because there will be several networks
trying to share the spectrum, and these networks will be potentially designed according
to different specifications.

· Developing techniques for interference mitigation and cancelation. Cognitive wireless
systems will need such techniques for efficient utilization of the spectrum, and at the
same time achieving robustness against interference from other networks.

· Evaluate those techniques by developing simulations modeling the networks with and
without the techniques utilized

· Summarize the effectiveness of the proposed techniques.

¦ Cooperative and Relay Wireless Networks

· Introduced novel cognitive multiple access protocols for wireless networks via relays.
This work demonstrates that enabling cooperation during unused channel resources
(cognitive feature) can achieve high performance gains in terms of network throughput
capacity and delay performance
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· Cooperative sensor networks. Taking into account the hardware constraints of sensor
nodes, this work investigates when one should enable cooperative communications in
sensor networks

· Studied optimal power allocation for multinode cooperative networks

· Designed distributed relay-assignment algorithms for wireless networks

· Investigated the impact of cooperation on throughput and delay in wireless networks

· Developed cooperative communications protocols for multiuser OFDM networks

¦ MIMO-OFDM Wireless Systems

· Characterized the maximum achievable diversity in MIMO-OFDM systems with arbi-
trary temporal and spatial correlation

· Investigated diversity achieving space-frequency and space-time-frequency codes for
MIMO-OFDM systems

· Designed new beamforming techniques that take into account partial feedback infor-
mation at the transmitter side

¦ Statistical Signal Processing

· Developed blind equalization algorithms for bandwidth efficient digital transmission
that employ high-order QAM modulation, where a training sequence is not feasible or
not desirable. The algorithms were tested on cable TV channels, digital microwave
radio channels, and digital satellite video broadcasting (DVB-S) channels

· Developed higher-order statistics based techniques for modulation classification and
covert detection in non-cooperative scenarios
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tributed Space-Time Codes in Wireless Relay Networks”, Proc. IEEE Globecom, Wash-
ington DC, 2007

3. A. K. Sadek, W. Yu, and K. J. R. Liu, “Does cooperation have better performance
in sensor networks?”, in Proceedings IEEE conference on Sensor, Mesh and Ad Hoc
Communications and Networks (SECON), Reston, VA, 2006.

4. A. K. Sadek, K. J. R. Liu, and A. Ephremides, “Collaborative multiple-access proto-
cols for wireless networks: Protocol design and stability analysis,” in Proceedings IEEE
Conference on Information Sciences and Systems (CISS), Princeton, NJ, 2006.

5. A. K. Sadek, Z. Han, and K. J. R. Liu, “A distributed relay-assignment algorithm for
cooperative communications in wireless networks”, in Proceedings IEEE International
Conference on Communications (ICC), Istanbul, Turkey, 2006.

6. A. K. Sadek, Z. Han, and K. J. R. Liu, “An efficient cooperation protocol to extend
coverage area in cellular networks”, in Proceedings IEEE Wireless Communications
and Networking Conference (WCNC), Las Vegas, NV, 2006.

7. K. Seddik, A. K. Sadek, W. Su, and K. J. R. Liu, “ Outage analysis for multi-node
amplify and-forward relay networks,” in Proceedings IEEE Wireless Communications
and Networking Conference (WCNC), Las Vegas, NV, 2006.

8. K. Seddik, A. K. Sadek, and K. J. R. Liu, “Protocol-aware design criteria and perfor-
mance analysis for distributed space-time coding” in Proceedings IEEE Global Telecom-
munications Conference (Globecom), San Francisco, CA, 2006.

9. W. P. Siriwongpairat , A. K. Sadek, and K. J. R. Liu, “Bandwidth-efficient coopera-
tive protocol for OFDM wireless networks,” in Proceedings IEEE Global Telecommu-
nications Conference (Globecom), San Francisco, CA, 2006.
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Topic “Cognitive Cooperative Communications in Wireless Networks.”
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