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A. COURSE OBJECTIFS

- to understand the Smart sensor term; to know its characteristics, architecture, software level and applications;
- to understand the Sensor networks; to know the topics for the sensor networks: communication protocols, data 
gathering and processing, energy management, security, reliability and foult tolerance;
- to know examples, standards, platforms and tools for sensor networks;
- to be able to choose among different smart sensors and to establish the topics for designing a sensor network.

B. COURSE SUBJECTS

Smart sensors fundamentals: Basic sensor technolog  Sensor systems; Smart sensors definitions; Smart sensors:  
Characteristics; Smart sensors architectures; Smart sensors buses and interfaces; Smart sensors software; Data 
acquisition methods for smart sensors; Virtual sensor systems; Smart sensors for electrical and non-electrical  
variables; Sensor networks architectures: Single node architecture; Multi node architectures; Design principles;  
Energy efficient topologies; Wired sensor networks and wireless sensor networks; Applications; Communication 
protocols: Phisical layer; MAC protocols; Link layer protocols; Localization and positioning; Routing protocols;  
Transport layer; Data gathering and processing: Protocols for gather information; Data processing techniques;  
Energy management: Energy consumption of  sensor nodes; Techniques for reducing consumption and communication 
energy; Energy aware routing; Security, reliability and fault-tolerance: Security and privacy protection; Reliability  
support; Fault-tolerance; Sensor networks standards; platforms and tools: IEEE 802.15.4 and IEEE 802.11; Berkeley 
motes; Operating systems.

C. APPLICATIONS SUBJECTS (laboratory; seminar; project)

Projects:
1. Smart sensors for electrical variables
2. Smart sensors for non-electrical variables
3. Study of Berkeley Motes
4. Study of Smart Dusts
5. Microsensors and MEMS
6. Operating systems for sensor networks;
7. Time synchronization and calibration in sensor networks;
8. Distributed sensor networks
9. Coverage in sensor networks
10. Localization in sensor networks
11. Data centric protocols in sensor networks
12. Routing and information aggregation  in sensor networks
13. Dynamic sensor networks
14. Low power design in sensor networks
15. Minimization of consumption in sensor networks 

D. REFERENCES 
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2004

E. EVALUATION PROCEDURE

Exam and project each of them with 50% of the final note.

F. INTERNATIONAL COMPATIBILITY 

1. Stanford University: Sensor Networks
2. Lancaster Engineering University: Smart Sensors
3. Harvard University: Wireless Communications and Sensor Networks
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