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Aim
• Develop algorithms for multi-agent data-

gathering systems
• Self-tasking system that satisfies user info 

requirements
• Resource aware system – sensors and 

communications are scarce resources

Approach
• Exploit probabilistic decision making techniques 

in distributed setting

• Develop efficient and scaleable algorithms for 
information and objective dissemination

Outcomes
• Patented algorithm for information dissemination

• Scaleable framework for objective dissemination  
based on advertisements that steers information 
towards consumers

Reactive Data Gathering – AA009
Autonomous systems generally operate in a data-rich, information-poor, environment. During a mission they will be able to 
access considerable amounts of data, from on-board sensors and off-board sources, but only a fraction of this data will be 

“informative” in the sense of supporting mission-critical decisions. This project is exploring on-line reactive decision-making 
algorithms in which data gathering and dissemination can be driven by mission need.

The work reported here was funded by the Systems 
Engineering for Autonomous Systems (SEAS) Defence 
Technology Centre established by the UK Ministry of Defence 

DTCs : Industry and the science base 
working in partnership with UK MoD to 
develop innovative defence technology 

Contact : chris.m.lloyd@baesystems.com
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What cost will 
action incur?

What info will an 
action 

generate?
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Best action in an informed state 
(with information z)

Agents must:
• Represent value of information and the cost of 

its acquisition
• Predict (info) effect of actions
• Integrate uncertain data
• Communicate objectives
• Share information 
• Efficient / Scalable / Resource Aware 

Bayesian Decision Theory
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Best action in a state of 
ignorance

An Uncertain World

Solution Concept
• Agent objectives 

communicated using 
advertisements

• Advertisements based 
on value of information

• Advertisements 
aggregated into total 
system and link 
demands

• Intelligent data 
gathering based on 
total system demand

• Data dissemination 
based on link demands

Advertisement Propagation and Response

Smart Information Pull

Decentralised Bayesian Networks
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Agent 1

Junction Tree of Junction 
Tree Architecture

•Each agent has copy of 
Junction Tree

•Agents communicate 
factors of distributions

•Link model holds 
common information 
between two agents
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