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Background & Research Interests/Areas

 Background

 PhD (2001): Rice University, Houston, TX, USA

 MIMO and CDMA systems

 Qualcomm, Campbell, CA (June 2001 – March 2003)

 WCDMA modem design

 At IIT Madras since May 2003

 Research interests/areas

 Wireless Communications

 Information Theory

 Statistical Signal Processing



Wireless networks: 
Challenges & Approaches

 Wireless channel

 Time-variations (fading)

 Interference (shared medium)

 Multiple flows   Interference

 Multiple hops  Relaying with interference

 Evolution of design approaches

 Time-variations: Static  Dynamic resource allocation

 Interference: Avoidance  Processing/decoding/etc.



Dynamic Resource Allocation

 Adaptive transmission

 Adapting to the channel

 Cross-layer scheduling

 Adapting to the channel and traffic

 Adapting to partial/imperfect state information

 Delayed feedback, Strategic behavior, Partial information

 Context: 

 Downlink/Uplink of cellular systems

 Base-station cooperation

 Joint scheduling and cooperation mode selection



Interference in wireless networks
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 Information-theoretic limits

 Multi-hop: Relaying protocols

 Multi-flow: Are simple interference management 
schemes ever optimal or close to optimal?



Statistical Signal Processing: Interests

 Detection and Estimation for Communication

 OFDM channel estimation

 Change detection in sensor networks

 Sequential detection with composite hypothesis

 Anomaly detection 
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 Multi-hop multi-flow

 Two-way relaying
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 OFDM channel estimation
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