
1

Real-time Monitoring in Mission-based 
Wireless ad-hoc Sensor Actor Networks
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outline

� Possible Application areas of Wireless 
Sensor Networks-WSN

� Possible Application areas of Wireless 
Sensor Actor Networks-WSAN

� A Typical sensor/actor node architecture
� Design constraints
� Coordination in WSAN

� A project idea
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Possible Applications
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Sensor 
Networks

Battlefield MonitoringHabitat Monitoring

Earthquake 
Monitoring

Traffic 
Congestion 
Detection

Target Tracking Intrusion Detection

Video 
Surveillance

Oceanographic 
current monitoring

Medical Condition
Monitoring
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Wireless Sensor and Actor 
Networks
� Example: Health Emergency System 

requirements:
� Real-time, continuous vital monitoring
� “Electronic tag” to store patient data
� Immediate alerts of changes in patient status
� Relay data to hospital, correlate with patient

records,
� Etc…..
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Sensor Node Arch.

� Small sized, low power, low cost, Micro-Electro-Mechanical 
Systems (MEMS) which is capable of sensing, computing 
and communicating
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� Actor Node:
� Resource-richer, compared to sensor: better 

processing unit, higher transmission power, long 
battery life, mobile.
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Design Constraints

Fault toleranceFault tolerance

PowerPower

Network DynamicsNetwork Dynamics
HeterogeneityHeterogeneity

ScalabilityScalability

Rk(t) = e-� t, � is the failure rate of sensor node k at time t

Limited power 
source (0.5-3.0 V)

Mobility, energy 
depletion, redeployment

Different power 
sources and 
sensing modules

Order of 100s to 
1000s of nodes
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MICA MOTE

30 mRange

2 x AA batteriesPower

40 Kbits/Sec (Max)Data Rate

916 MHz/ 2.4 GHz 
(ISM)

RF

4k bytesSRAM

128K bytesFlash

8 MHzCPU Speed
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Sensor-Actor Coordination

Sink

� Semi-automated

� Sensors-sink, sink-actor comm.

Actor

Sensor
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Sensor-Actor Coordination

Sink

� Automated

� Sensors-actors, sensors-sink comm.

Actor

Sensor
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A Project Idea

Rreal-time monitoring in mission-based 
Wireless ad hoc Sensor-Actor 
Networks(WSAN)

� Primary objectives:
� Coordination with Energy-efficiency   
� A generic framework for diverse application 

development on WSAN
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Requirements summary 

� Self-configuration
� Data aggregation, 
� Spatio-temporal correlation
� Coordination between active components
� Real-time Routing
� Reliable communication   
� Secure communication
� Simple integration with TCP/IP
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Further Details

� Kinds of monitoring: Continuous; Query oriented and/or Event 
oriented as needed…

� Self-configuration aim at:
� Unattended operation
� Adaptive 

� Tolerate  battery drainage
� Possible redeployment
� Resilience for hostile environments

� Node Heterogeneity
� Possibly different energy levels at different nodes
� Different sensing modules at different nodes
� Different reporting rates for different events
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Details of the requirements (cont.)

� Data fusion is a must
� Coordination 

� Sensor-actor coordination to form responsibility clusters.
� Actor-actor coordination to decide on emergency 

responsibility areas.

� QoS
� In-time event delivery
� Energy saving 
� In-time event attanding
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Details of the requirements (cont.)

� Reliable and secure communication
� Sink–sensors, actor-sensor

� Control and management

� Sensors – Sink/Actors
� Data transmission 

� Congestion resilience
� Interface to TCP/IP

� Connecting the world to WSANs for remote use



15

Semi-automated: sensor nodes coordinate to 
establish clusters; Sink knows which actor does 
what…

Department of Computer Engineering, Middle East Technical University

Sink
Cluster 
Formation

different colors 
different clusters

Backtracking is 
used between 
sensors and sink



16

Automated configuration: Sensor nodes coordinate to 
form clusters and are able to find out which actor does 
what…
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Backtracking is 
used for
sensor-actor 
communication

Different events 
are represented by 
different colors
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Conclusion
� Use of off-the-shelf sensors to help the communities to monitor and 

control their environment and services.
� To facilitate actor-sensor, actor-actor coordination.
� Allowing reconfiguration with primary efficiency concerns as: 

� Time
� Energy
� Space
� Cost etc
with simplicity and trustworthy principle.

Finally,
Please contact us if you like to get involved or pr esently 
involved in similar  projects and like to join forc es with us...
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Thanks!


