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Intelligent Monitoring and Surveillance Sensor 
System

Topology Level 3
Headquarters can receive the 
fused data and query for 
more information 

Topology Level 
2
Dismounted soldier can 
receive a certain class of 
fused data and query for 
more information

Fusion centres

Topology Level 
1Large number of  
disposable unattended 
sensors

small sensors

WAN



Topology Level 1 – Heterogeneous Sensors

• Many types of sensor nodes 
provide complimentary information

• Low-power unattended static 
sensors with non-replenishable
energy sources equipped with one 
interface offering limited data rate 
and transmission range

• Deployed in large numbers, 
scattered randomly, and cover 
large areas

• Form an ad hoc network and relay 
information to the fusion centers



Topology Level 2 – Fusion Sensor Cluster 
Networking

Clusters represent physical 
locations like a warehouse, a 
building or a limited geographical 
area. 

Fusion nodes have higher 
processing power and are equipped 
with cameras and GPS

• Deployed strategically and in 
smaller numbers

• Equipped with many interfaces

• Form an ad hoc network, fuse 
information and relay different 
classes of information to soldier and 
headquarters



Areas of Research

� Hardware and Radio Technologies
Impact of Interference between sensors when a large number are 
close to each other.
Strategies to overcome signal propagation effects and to improve
coverage.
Study of optimal commercial multiple access scheme for this 
environment
Extensive comparison of the various sensor hardware available + 
experimentation with some of the evaluation kits

� Fusion Technologies
Fusion techniques and query and response messaging system
Fusion data caching and replication
Fusion data accessibility



Areas of Research

� Networking Technologies
Different routing mechanisms need to be investigated to accommodate 
a data-centric approach. 
Definition of approaches to allow groups of sensor nodes to discover 
their neighbours, to detect holes or partitions, to reorganize and to 
recover from network partitioning.
Interlayer Protocol Interactions between the link and routing layer need 
to be investigated to evaluate the optimization of the routing path 
selected.
Definition and implementation of synchronization and localization 
techniques to enable sensors to associate events with time and location 
of occurrence so that the fusion centers can produce meaningful 
results.



Contributions Towards Runes WP 

Efficient data-centric routing protocols for dense 
sensor network. (WP4)

Localization techniques for urban and complex 
terrains. (WP4)


