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COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	Assistant Professor/Electronics and Communication

	Course Code/Name
	U20EC504/ ADHOC AND SENSOR NETWORKS

	Year/Section/Department
	III/B/ECE

	Credits Details
	L:3
	T:0
	P:0
	C:3

	Total Contact Hours Required
	45


Syllabus:

	UNIT I ADHOC AND SENSOR NETWORKS
	9

	Introduction to wireless communication technology, characteristics features, applications, constraints and challenges, requires mechanisms, difference between adhoc and sensor networks, enabling technologies, characteristics of wireless channel, adhoc mobility models-entity and group models.

	UNIT II ARCHITECTURES
	9

	Single node architecture-hardware components-energy consumption of sensor-nodes-operating systems and execution environments-network architecture-sensor network scenarios – optimization goals and figure of merit – gateway concepts.

	UNIT III NETWORKING SENSORS
	9

	Physical layer and transceiver design considerations- MAC protocols for wireless sensor networks – low duty cycle protocols and wakeup concepts-S-MAC- the mediation device protocol-Wakeup radio concepts – address and name management – assignment of MAC addresses – Routing protocols of sensor networks.

	UNIT IV  SENSOR NETWORK MANAGEMENT
	9

	Sensor management – topology control protocols and sensing mode selection protocols – time synchronization – localization and positioning systems - operating systems and sensor network programming- sensor network simulators.

	UNIT V SENSOR NETWORK PLATFORMS AND TOOLS
	9

	Operating systems for wireless sensor networks – sensor node hardware – Berkeley Motes programming challenges – Node level software platforms – node level simulators –NS2 and its extension to sensor networks – state centric programming.


Objective:

	· To study the functions of different wireless architecture.
· To learn the various aspects of MAC protocols.

· To know the concept of infrastructure establishment.

· To gain various tools and platform in the network.


Text Book: 
	T1: Holger Karl & Andreas Willig, protocols and architectures for wireless sensor networks, John Wiley-2005.

T2:Feng Zhao & Leonidas J.Guibas, wireless sensor networks – an information processing approach, Elsevier -2007.


Reference Book: 
	R1: Kazem Sohraby – Daniel minoli and Taieb znati, wireless sensor networks- technology protocols and applications, John Wiley – 2007.

R2:Anna Hac,wireless sensor network designs,JohnWiley – 2003.


Website: 
	W1: https://www.egr.msu.edu/~tongli/Introduction-WCN.pdf
W2: https://ptgmedia.pearsoncmg.com/images/0130422320/samplechapter/0130422320_ch01.pdf
W3: https://www.wisdomjobs.com/e-university/wireless-communication-tutorial-2262/channel-characteristics-26082.html
W4: https://www.irjet.net/archives/V6/i1/IRJET-V6I1189.pdf
W5:https://www.researchgate.net/publication/268239942_Comparative_study_of_entity_and_group_

mobility_models_in_MANETs_based_on_underlying_reactive_proactive_and_hybrid_routing_schemes

W6: https://www.ijert.org/research/routing-in-wireless-sensor-network-IJERTCONV3IS10020.pdf
W7: https://www3.nd.edu/~cpoellab/teaching/cse40815/Chapter12.pdf
W8: https://www.slideshare.net/DEBABRATASINGH3/protocols-for-wireless-sensor-networks 


Online Mode of Study (if Any):
	· https://nptel.ac.in/courses/117102062
· https://www.youtube.com/watch?v=c7Dintz1U9U&list=PLvzhMI9KCrTSNDQ4g3BTkYU_t7

A6C32hd&index=3


Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I

	1. 
	Introduction to wireless communication technology
	W1
	-
	BB
	1
	1

	2. 
	Characteristics features
	W4
	-
	BB
	1
	2

	3. 
	Applications
	T1
	3-7
	BB
	1
	3

	4. 
	Constraints and challenges
	T1
	7-9
	BB
	1
	4

	5. 
	Requires mechanisms
	T1
	9-10
	BB
	1
	5

	6. 
	Difference between adhoc and sensor networks
	T1
	10-13
	BB
	1
	6

	7. 
	Enabling technologies
	T1
	13
	BB
	1
	7

	8. 
	Characteristics of wireless channel
	W3
	-
	BB
	1
	8

	9. 
	Adhoc mobility models-entity and group models
	W5
	-
	BB
	1
	9

	Outcome  of Unit I:

CO1: Examine the various wireless sensor networking strategies

	UNIT II

	10. 
	Single node architecture
	T1
	17
	BB
	1
	10

	11. 
	hardware components
	T1
	18-36
	BB
	1
	11

	12. 
	energy consumption of sensor
	T1
	36-45
	BB
	1
	12

	13. 
	nodes-operating systems and execution environments
	T1
	45-53
	BB
	1
	13

	14. 
	network architecture
	T1
	59
	BB
	1
	14

	15. 
	sensor network scenarios
	T1
	60-63
	BB
	1
	15

	16. 
	optimization goals 
	T1
	63-67
	BB
	1
	16

	17. 
	figure of merit
	T1
	67
	BB
	1
	17

	18. 
	gateway concepts
	T1
	78-81
	BB
	1
	18

	Outcome  of Unit II:

CO2: Evaluate the different types of architecture used in sensor networks.

	UNIT III

	19. 
	Physical layer and transceiver design considerations 
	T1
	103-109
	BB
	1
	19

	20. 
	MAC protocols for wireless sensor networks
	T1
	119-120
	BB
	1
	20

	21. 
	Low duty cycle protocols and wakeup concepts
	T1
	120-123
	BB
	1
	21

	22. 
	S-MAC
	T1
	123-126
	BB
	1
	22

	23. 
	The mediation device protocol
	T1
	126-127
	BB
	1
	23

	24. 
	Wakeup radio concepts
	T1
	127-128
	BB
	1
	24

	25. 
	Address and name management
	T1
	186
	BB
	1
	25

	26. 
	Assignment of MAC addresses
	T1
	186-189
	BB
	1
	26

	27. 
	Routing protocols of sensor networks
	W6
	-
	BB
	1
	27

	Outcome  of Unit III:

CO3: Analyze the technical issues related to networking of sensors.

	UNIT IV

	28. 
	Sensor management  
	W8
	-
	BB
	1
	28

	29. 
	Topology control protocols
	T2
	103-106
	BB
	1
	29

	30. 
	Sensing mode selection protocols
	W8
	-
	BB
	1
	30

	31. 
	Time synchronization
	T2
	107-117
	BB
	1
	31

	32. 
	Localization systems
	T2
	117-132
	BB
	1
	32

	33. 
	Positioning systems
	R1
	269-270
	BB
	1
	33

	34. 
	Operating systems
	R1
	273-274
	BB
	1
	34

	35. 
	Sensor network programming
	W7
	-
	BB
	1
	35

	36. 
	Sensor network simulators
	W7
	-
	BB
	1
	36

	Outcome  of Unit IV:

CO4: Synthesize knowledge to control the sensor network.

	UNIT V

	37. 
	Operating systems for wireless sensor networks
	T2
	248-252
	BB
	1
	37

	38. 
	Sensor node hardware
	T2
	240-242
	BB
	1
	38

	39. 
	Berkeley Motes programming challenges
	T2
	242-245
	BB
	1
	39

	40. 
	Node level software platforms
	T2
	247-248
	BB
	1
	40

	41. 
	Node level simulators
	T2
	266-269
	BB
	1
	41

	42. 
	NS2 
	T2
	269
	BB
	1
	42

	43. 
	Extension to sensor networks  
	T2
	269-271
	BB
	1
	43

	44. 
	State centric programming
	T2
	272-282
	BB
	1
	44

	45. 
	NS2 programming
	T2
	266-269
	BB
	1
	45

	Outcome  of Unit V:

CO5: Design and built a wireless sensor network using simulators.



Course Outcome:

	At the end of course:
Students should be able to do: 

         CO1: Examine the various wireless sensor networking strategies 
         CO2:Evaluate the different types of architecture used in sensor networks.
         CO3:Analyze the technical issues related to networking of sensors.
         CO4:Synthesize knowledge to control the sensor network.
         CO5:Design and built a wireless sensor network using simulators.


Course Outcome Vs Program Outcome Mapping:

	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO 1
	3
	2
	1
	
	
	
	
	
	
	
	1
	1

	CO 2
	3
	3
	2
	1
	
	
	
	1
	
	
	2
	1

	CO 3
	2
	2
	2
	
	
	
	
	
	
	
	
	

	CO 4
	3
	3
	1
	
	
	
	
	
	
	
	
	

	CO 5
	3
	3
	3
	
	2
	
	
	2
	2
	
	2
	2


Content Beyond Syllabus:

	· Mobile ad-hoc network
· Vehicle ad-hoc network




Assignment 1:

	Batch Details
	Register Number
	Total Number
	Mode of Assignment

MCQ/Seminar/PPT
	Topics

	Batch 1
	DSUG20106046

To

DSUG20106059
	14
	WRITTEN
	· Difference between Adhoc and sensor networks.
· Characteristics requirements for wireless sensor networks.

	Batch  2
	DSUG20106060

To
DSUG20106302
	14
	SEMINAR
	· Enabling technologies for wireless sensor networks.
· Single node hardware components.

	Batch  3
	DSUG20106303

To
DSUG20106317
	15
	PPT
	· Applications of Wireless communication technology.


	Assignment 2:

	Batch Details
	Register Number
	Total Number
	Mode of Assignment
	Topics

	Batch 1
	DSUG20106046

To

DSUG20106059
	14
	SEMINAR
	· Network architecture
· Optimization goals and figures of merit.

	Batch  2
	DSUG20106060

To

DSUG20106302
	14
	PPT
	· Gate way concepts.

· Mac protocols.



	Batch  3
	DSUG20106303

To

DSUG20106317
	15
	WRITTEN
	· The mediation device protocols.

· Routing protocol.

	Assignment 3

	Batch Details
	Register Number
	Total Number
	Mode of Assignment
	Topics

	Batch 1
	DSUG20106046

To

DSUG20106059
	14
	PPT
	· Time synchronation

· Localization and positioning.



	Batch  2
	DSUG20106060

To

DSUG20106302
	14
	WRITTEN
	· Node level simulators

· Berkeley motes.

	Batch  3
	DSUG20106303

To

DSUG20106317
	15
	SEMINAR
	· Node level software platforms.

· State centric programming.


SIM Questions:

	SIM 1
	1. Give the applications for wireless sensor networks and explain them with examples?
2. Explain the types of sensor applications?

3. In detail give the challenges for wireless sensor networks?

4. Explain how to enable the wireless sensor network to the environment and also recent trends in technology.

5. Describe the single node architecture with appropriate diagram.
6. Draw and explain sensor network architecture.
7. Explain in detail main sensor node hardware components with neat diagram.
8. Write about optimization goal and Figure of Merit
9. Discuss in detail about the energy consumption of Sensor Nodes. 
10. Write about the enabling technologies for wireless sensor networks. 
11. Explain the need for Gateways and write about Wireless Sensor Network tunneling. 
12. Explain in detail characteristics of wireless channel.

	SIM 2
	1. Discuss the design considerations of physical layer and transceiver.
2. Explain the MAC protocol for WSN.

3. Explain low duty cycle protocols and wake up concepts.

4. Explain wake up radio concepts.

5. Explain the routing protocols used in wireless sensor network.

6. Explain topology control and clustering.
7. How and explain the time synchronized between the nodes?

8. What are the services of localization and positioning and explain them?

9. What are the task driven in the sensor nodes and explain.

10. What is the information based sensor tasking and explain the information utility measures.

11. (i) Explain the concept of TRAMA protocol. (8)
(ii) Discuss the distributed assignment of network wide unique MAC address for WSN (8) 
12. Explain the design approaches and performance of S-MAC protocol.

	SIM 3
	1. Outline the features of node-level simulators for wireless sensor networks.[NOV/DEC 2021]
2. Outline the features of Tiny OS and CONTIKI OS for wireless sensor networks. [NOV/DEC 2021]
3. Present an outline of SPINS, security protocol for sensor networks. [NOV/DEC 2021]

4. Outline the issues and challenges in security provisioning for wireless sensor networks. [NOV/DEC 2021]

5. i) Write notes on node level simulators.(8) 

ii) State centric program (8)
6. (i)Explain in detail the system architecture of a canomical WS node.(8)  

(ii) Explain SOC- system on chip nodes.(8)
7. Explain in detail the node level software platform
8. Briefly explain about the sensor network programming challenges
9. Describe the Berkeley Motes in detail.
10. Briefly explain node level software platforms and node level simulators.

11. Explain the challenges for sensor network platforms.
12. Explain about collaboration groups.


Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Before ME)

	Assignment 1
	SIM 1
	Assignment 2
	SIM 2
	Assignment 3
	SIM 3
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