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Challenges and Goals in IBW

Data LossData Loss

CongestionsCongestions Low QoSLow QoS

Long DelayLong Delay

Strong
Interference

Strong
Interference

Heavy Traffic
Interruption

Heavy Traffic
Interruption

• Challenges • Goals

Sustained data rate of 10 Mbps

Support delay-tolerant data delivery

Support application oriented QoS

Support self-configurability

Support fault tolerability
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Research Issues in IBW

• Typical Network Layer Structure

Application LayerApplication Layer

Transport LayerTransport Layer

Network LayerNetwork Layer

Data Link LayerData Link Layer

Physical LayerPhysical Layer

S
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Medium Access Control

MAC-SCC

Aug. 2004 Protocol design, analysis,
and simulation

Paper drafting and revision

IEEE Trans. Wireless Comm.
Vol. 5, No. 6, 2006

Feb. 2005

SYN-MAC DP-MAC

Aug. 2005

Feb. 2006

Protocol design, analysis,
and simulation

ACM MONET Journal,
Vol. 10, No. 5, 2005

QoS support and priority
channel access

Paper drafting and revision

Aug. 2006

Conceive the basic ideas

Protocol design, analysis,
and simulation

Paper drafting and QoS
support

Basic idea: medium access control with separate
control channel
Basic idea: binary countdown approach tailored
for wireless networks

Analytic Model:

Basic idea: distributed adaptive tree walk protocol
to minimize channel access delay at low loads
and maximize channel efficiency under high loads
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Routing and Transport

Multi-path Routing with
Packet Redundancy (MR/PR)

Aug. 2004 Basic protocol design and
evaluation

Computer Systems, Science
& Engineering Journal, 2005

Paper drafting

Feb. 2005

Reliable Transport Gateway Deployment

Aug. 2005

Feb. 2006

Investigate the problem of
TCP over wireless network

Protocol fine-tuning and
Paper drafting

Protocol design, simulation,
and implementation

Aug. 2006

Algorithm Development

Simulation and evaluation

IEEE CCNC 2006

TCP and real-time
applications over MR/PR

Main Objective: Improve TCP throughput and
fairness in MWNs

End-to-end approach:
• Control sending rates (e.g., congestion
window) using a channel utilization measures
(as opposed to packet loss).
• Congestion control only applied at source
and destination

Distributed hop-by-hop approach:
• Multiple layers (i.e., transport, routing, and
MAC) work cooperatively to predict cause of
packet loss.
• Prediction based on metrics collected at
each layer
• Cross-layer coordinated response

Main Objective: finding a set of gateways and
their optimal placement.
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Wireless Sensor Network

Main challenge: energy efficiency
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Sensors and Sensor Networks

ASPEN Sensor Processor

Aug. 2004

Processor design

Integration and overall
testing

Feb. 2005

Energy Aware Protocols VLSI Design of Object
Processing Unit

Aug. 2005

Feb. 2006

Several protocols proposed

• IEEE Trans. Mobile Com.
• Int’l Journal of WSN
• IEEE ICCSC, 2006
• IEEE ConTEL, 2005.
• IEEE ICEEC, 2004

Aug. 2006

Development of system
architecture

Implementation and testing
of individual modules

Protocol design, analysis,
and simulation

Energy-aware data
fusion scheme

IEICE Trans. On Comm.

Adaptation of Zigbee as
communication scheme

Implement and fine-tune
Object detection algorithm

ASPEN : Asynchronous Sensor Processor for Energy Efficient Sensor Nodes
• Emphasis on sensor processing by introducing DSP capabilities at the

node instead of contemporary microcontroller based approaches.
• To achieve energy efficiency: use of Asynchronous Digital Signal

Processing Architecture

IEICE Trans. on Comm.

Adaptation of Zigbee as
communication scheme

Implement of object
Detection algorithm

Objective: realize low power and high speed
object detection algorithms in silicon



UCoMS

6/1/2006 9

Team

Xuyang
Wang

Xuyang
Wang

J. Luis
Tecpane.
-Xihuitl

J. Luis
Tecpane.
-Xihuitl

Ruth
Aguilar
-Ponce

Ruth
Aguilar
-Ponce

Magdy
Bayoumi

Magdy
Bayoumi

Haining
Chen

Haining
Chen

Mitun
Bhattac.

Mitun
Bhattac. Jared

Tessier

Jared
Tessier

Soumik
Ghosh

Soumik
Ghosh

Adam
Lewis

Adam
Lewis

Dmitri
Perkins

Dmitri
Perkins

Hongyi
Wu

Hongyi
Wu

Ashok
Kumar

Ashok
Kumar

Nian
Tzeng

Nian
Tzeng

Rajesh
Prasad

Rajesh
Prasad

CACS
UL

CACS
UL

Five faculty members, ten graduate students, and three undergraduate students
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Thank You


