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IVB.Tech I Semester (E.C.E)  

 

Course Objectives: 

1. To introduce the fundamental concepts and architecture of wireless sensor networks. 

2. To explore various network architectures, optimization techniques, and design principles 

for wireless sensor networks. 

3. To study MAC protocols, routing techniques, and addressing mechanisms for efficient 

sensor network communication. 

4. To understand the infrastructure establishment of sensor networks, including topology 

control and synchronization. 

5. To provide knowledge on sensor network platforms, programming challenges, and 

simulation tools. 
 

Course Outcomes: 

After completing the course, the student will be able to,  

1. Learn the fundamental concepts and architecture of wireless sensor networks. 

2. Explore various network architectures, optimization techniques, and design principles for 

wireless sensor networks. 

3. Gain knowledge of MAC protocols, routing techniques, and addressing mechanisms for 

efficient sensor network communication. 

4. Understand the infrastructure establishment of sensor networks, including topology 

control and synchronization. 

5. Grasp the knowledge on sensor network platforms, programming challenges, and 

simulation tools. 
 

UNIT I 

Overview of Wireless Sensor Networks: Single-Node Architecture - Hardware Components- 

Network Characteristics- unique constraints and challenges, Enabling Technologies for Wireless 

Sensor Networks- Types of wireless sensor networks. 

UNIT II 

Architectures: Network Architecture- Sensor Networks-Scenarios- Design Principle, Physical 

Layer and Transceiver Design Considerations, Optimization Goals and Figures of Merit, 

Gateway Concepts. 
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UNIT III 

Networking Sensors: MAC Protocols for Wireless Sensor Networks, Low Duty Cycle Protocols 

and Wakeup Concepts - SMAC, - B-MAC Protocol, IEEE 802.15.4 standard and ZigBee, the 

Mediation Device Protocol, Wakeup Radio Concepts, Address and Name Management, 

Assignment of MAC Addresses, Routing Protocols Energy-Efficient Routing, Geographic 

Routing. 

UNIT IV 

Infrastructure Establishment: Topology Control, Clustering, Time Synchronization, 

Localization and Positioning, Sensor Tasking and Control. 

 

UNIT V 

Sensor Network Platforms and Tools :Sensor Node Hardware – Berkeley Motes,Programming 

Challenges, Node-level software platforms, Node level Simulators, State-centric programming. 

 

Textbooks: 

1. Holger Karl & Andreas Willig, "Protocols and Architectures for Wireless Sensor 

Networks‖, John Wiley, 2005. 

2. Feng Zhao & Leonidas J.Guibas, ―Wireless Sensor Networks-An Information Processing 

Approach", Elsevier, 2007 

 

Reference Books: 

1. WaltenegusDargie , Christian Poellabauer, ―Fundamentals Of Wireless Sensor Networks 

Theory And Practice‖, By John Wiley & Sons Publications, 2011 

2. KazemSohraby, Daniel Minoli, &TaiebZnati, ―Wireless Sensor Networks-Technology, 

Protocols, and Applications‖, John Wiley, 2007. 

3. Anna Hac, ―Wireless Sensor Network Designs‖, John Wiley, 2003 

 

 

 

 

 

 

 

 

 

 

 


