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E 831 Ad Hoc and Sensor Networks

2:.00 PM -3:20 PM SWIFT 519/ 302 Zimmer Hall

Catalog Data: 20-ECES-831 Ad Hoc and Sensor Networks : Ad hoc
networks, sensor networks, potential applications, broadcasting,
multicasting, geo-casting, Wireless LANs and PANS, Impact of
Directional Antennas, Security, heterogeneous netwo rks.

Textbook: Ad hoc and Sensor Networks - Theory and Applications , by
Carlos Cordeiro and Dharma P. Agrawal, World Scient ific Publications,
March 2006, ISBN 981-256-681-3.

Prerequisites ECECS 797: Introduction to Wireless and Mobile System

Grading:

Midterm in the class 40%
Simulation Project
Show the demo in the sixth week 20%
Modify the demo by adding new features and show the demo
again in the ninth week 15%
Simulation report 5%
Survey Write up 15%
Homework 5%

Audit: Not allowed. _ _
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troduction: Communication puzzle, Applications of MANETS,
Challenges, and Course organization.

Unicasting: Topology-based versus position-based approaches,
Topology-based routing protocols, Position -based routing, Other
routing protocols.

Broadcasting, Multicasting and Geocasting: : and Broadcast storm.
Multicasting, and Geocasting.

Wireless LANs: Why wireless LANs, Transmission Techniques,

Medium Access Control Protocol Issues, IEEE 802. 11 Standard for
wireless LANs, Enhancements to IEEE 802. 11 MAC, and Hiperlan/2
Standard for wireless LANS.

Wireless PANs: Why wireless PANSs, Bluetooth technology,
Enhancements to Bluetooth, IEEE 802. 15 working group for WPANS,
Comparison between WPAN systems, and WLANSs versus WPANS.

Directional Antenna Systems: Antenna concepts, Evolution of
directional antenna systems, Advantages of using directional
antennas, Directional antennas for ad hoc networks, Protocol issues
on the use of directional antennas, Broadcasting, Medium access

_ control, Routing, and Protocols. _
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TCP over Ad Hoc: TCP protocol overview, TCP and MANETS, and
Solutions for TCP over Ad hoc.

Wireless Sensor Networks: Mica Motes, Sensing and Communications
range, Energy consumption, clutering of sensors, Different
Applications, Body area network

Information Retrieval in Sensor Networks: Classification of sensor
networks, Architecture of sensor networks, Physical layer, MAC layer,
Routing layer, High-level application layer support, Adapting to the
inherent dynamic nature of WSNSs.

Security: Distributed systems security, Security in ad hoc networks, Key
management, Secure routing, Cooperation in MANETS, and Intrusion
detection systems.

Integrating MANETSs with WLANs and Cellular Networks: Ingredients
of a heterogeneous architecture, protocol stack, comparison of the
integrated architecture, conclusions and future directions
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March 26,28, and April 2 , 2007

Introduction, Routing in Ad hoc Networks

March 4 and 9

Multicasting, Broadcasting, and Geocasting

March 11 and 16

LANS

March 18, 23, and 25

Sensor Networks

April 30, May 2,7, and 9

PANs

May 14 and 16

Directed Antennas

May 21

TCP

May 23 and 30

Security
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1.Body area networks

2.Bio-sensors: Needs and objectives

3.Applications of wireless sensor networks in Contr olled Environments
4.Applications of self-organizing sensor networks

5.0bject Tracking using sensor networks

6.Unconventional use of sensor networks

7.Cross Layer Activity Management in sensor network

8.Extensible Authentication Protocol (EAP) and IEEE 802. 1x

9.Accuracy and efficiency of location determination in wireless sensor networks
10.Efficient key management in sensor networks

11.Need for heterogeneity in wireless sensor networ ks

12.Query Execution in sensor networks

13.Usefulness of multiple radios in Sensor Networks

14.Energy efficient MAC protocols for wireless mobi le networks and sensor networks
15.Energy efficient Routing protocols for wireless mobile networks and sensor networks

16.Forming aggregation scheme in a sensor network ¢~ onnected as mesh, hex and triangular schemes

17.Approximating traffic in a Mesh Network

18.Impact of partitioning of a Mesh Network on the network performance
19.Modeling of a Mobile mesh network

20.Impact of agile and cognitive radios on wireless communication
21.Multiple packet receiving schemes in ad hoc netw  orks

22.TCP in Wireless Environments: Problems and solut  ions
23.Unsaturated Capacity of Ad hoc Networks

24.0Optimization of Wireless Network Security

25.Channel Assignment in a multi-radio multi-channe | Wireless Mesh Network
26.Link scheduling in a multi-channel Wireless Mesh Network

27.Using Directional Antennas in Ad Hoc & mesh netw  orks

28.Mesh networking WPANs and WMANSs

29.QoS-aware routing in ad hoc & mesh networks

30.Data integrity in ad hoc & sensor networks
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