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Nodes are not
uniformly
distributed

Developed mobility
model and TX
power adaptation

protocol High TX power Low TX power

IEEE JSAC, 2004
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Ad Hoc Networks
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Path-centric Rate
Adaptation Protocol

» 6Mbps link
= > 12Mbps link
= 24Mbps link

Multirate control or
modulation scheme
adaptation

- 802.11a/g supports up to
54Mbps (108Mbps available)

- A more sophisticated
modulation scheme requires a
higher SNIR resulting in less
transmit distance and more
hop count for the same node
pair (more chance to break)
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Research agenda

- Service-oriented protocol/algorithm
design (latency, throughput, or power)

- Adaptable to future tech. (e.g. GENI)

Technical approaches

- Cross-layer adaptation

- Multi-user cooperation/diversity
- Cognitive protocols/radio

Methodologies
- Geared to experimental designs

- Particularly, GNU Radio and USRP
(Python), Emulab/GENI, iPAQ PDAs

Impact on education

- GNU Radio/USRP contains most of
CE educational components (FPGA,
comm., software, architecture, etc.)

- Single platform across the curriculum

ADC/DAC
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Nodes in the
Receiver Proximity are not
device always adversaries

Use one of its
neighbors’ radio to
construct a “virtual

MIMO” system —

IEEE ICC, 2007

Salvation army

Nodes in the for I-) communication

proximity are not
always adversaries

Use them as
communication
partner

IEEE TMC, 2007
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Motivation: Mobile networks are vulnerable to the presence of extreme conditions such as network
partitions (due to high node speeds) and strong interference (in urban environments). It is critically
important to know whether a mobile network is still a dependable subnet under such situations.

Goal: Investigate the performance of mobile wireless networks in highly stressed environment and
seek novel methods to survive the stress and achieve a reasonable performance.

Objectives:
*Develop a stress model in terms of mobility and interference

*Develop an emulation method of the stress in the context of the proposed computing infrastructure.
Mobility and the corresponding topology changes can be emulated by altering routing tables of
mobile nodes through wired connections, which are also used to monitor how they react.

*Develop novel methods to overcome the stress and achieve the performance goal.




