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Introduction 

 

• Extracting Nuggets of Information from Mountains of Data – a BAE 

Systems perspective on Big Data. 

 

• This talk presents examples and the future challenges in processing 

mountains of data into nuggets of information for defence and security 

applications. BAE Systems has a huge range and large number of complex 

platforms that are collecting massive amounts of data every single day. 

This talk will present examples of processing this data in different 

application areas from unmanned vehicles, where decisions must be made 

with seconds, to managing a fleet of a thousand complex aircraft based on 

terabytes of usage data. 
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What is Big Data? 

Data sets too large and complex to analyse 

using standard statistical software. 
 

 – Snijders et. al. 



The Age of Big Data 
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“The World Economic Forum 
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“The Digital Universe Decade – Are You Ready?” May 2010. 



Big Data in Aerospace 
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Big Data in Aerospace 
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http:///www.boeing.com 
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Virgin have 60 aircraft! ~10.8 petabytes per year 

“We can get upwards of half a terabyte of data from a single 

flight from all of the different devices which are internet connected 

[from the engines, to the flaps, to the landing gear]" 

David Bulman, Virgin Atlantic IT director 
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The Mountain Range 
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Data Driven Decision-Making 
• The ability to make effective decisions on the back of 

actionable information. 

1. Aggregation 

2. Consistency 

3. Accessibility 

4. Filtering 

 

• The Filtering Challenge: 

• Data : petabytes 

• Reports : terabytes 

• Excel : gigabytes 

• PowerPoint : megabytes 

• Insights : bytes 

• One business decision based on actual data: Priceless 
 

 

• But you still need to ask the right questions 
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Opportunities for Data Driven Decision Making 
Areas of Opportunity for Data Driven Decision Making: 

 

• Improve the performance of products (cheaper, faster, 

smarter) 

• Operational performance 

• Product design 

 

• Improve service offerings and business processes (lower 

running costs, more reliable) 

• Fleet Management 

• Logistics 

• Supply Chain Management 

 

“They studied 179 large companies and found that those 

adopting ‘data-driven decision making’ achieved 

productivity gains that were 5 percent to 6 percent higher 

than other factors could explain.” 

9 Strength in Numbers: How Does Data-Driven Decision-making Affect Firm Performance? E. Brynjolfsson, L. M. Hitt & H. H. Kim  
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What are the Nuggets? 

• What aircraft are in the vicinity 

and what are they doing? 

• Where is the lead vehicle in the 

convoy? 

• Is the route ahead of me 

traversable? 

• Who is using my network? 

• What data sources are they 

attempting to access? 
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• Which platforms are likely to break? 

• Will these breakdowns affect 

performance? 

• Which maintenance procedures are 

the most cost affective? 

• How many of the removed parts are 

actually faulty?  

• Which elements of the design 

produce the most through-life costs? 



What makes finding the Nuggets hard? 

http://www.datasciencecentral.com/profiles/blogs/data-veracity 



The 4 V’s 

Volume 

Veracity 

Variety 

Velocity 

          MB              GB              TB              PB 

- Audited & 

  Deterministic 

 

 

- Known 

  Uncertainties 

 

 

- Unknown origin  

  & provenance 

- Real Time 

 

 

 

- Periodic 

 

 

 

- Batch 

 Unstructured      Text        Video          Structured 

• Supermarkets 

• Social Media 

• Support 

• Operator Aids 
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Operator Aids 
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Big Data: Velocity and Veracity 
• Provide a clear picture around the 

vehicle in real-time to aid navigation. 

 

• Current Sensors 
• Imaging Sensors 

• 6 x 5Mpx cameras 

• 6 x 5m x 32bits x 0.125 = 120 MB/s  

• Velodyne LIDAR 

• 1.3 Million Points per Second 

• 1.3m x 32 bits x 2 x 0.125 = 
10.4MB/s 

 

• Future Sensors 
• the tip of the iceberg… 

• 5Mpx Hyperspectral camera ~30 
GB/s 
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Where is the Road? 
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Safer Navigation 
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Video 



Weather and Aircraft Detection 
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Aircraft Detection 
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Video 
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Test Facilities 
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• Data Storage ~400TB 

• Servers ~800 cores 

• Multiple Architectures 

• Grid Computing 

• Virtualisation 

• Big Data (MapReduce 

etc.) 

• Host Classified Data 

• Support Data Sets 
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Final Thoughts 

• Challenge 1: Information Requirements 
• Not all information is equal and purely collecting data will 

not help answer the right questions. 
 

• Challenge 2: Acquiring and Organising Data 
• Flexibility to access and reorganise to remote data sources 
• Security levels and policies 
• Commercial arrangements 

 

• Challenge 3: Extracting Information 
• Modelling the data and the uncertainty associated 
• Understanding the data is important for causality 

 

• Challenge 4: Automated Decision-Making 
• Include the operator from the beginning 
• Decision-making with uncertain data and evaluating levels 

of risk 
 

• Challenge 5: Visualisation 
• Visualising high dimensional spaces 
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Big Data becomes Data 
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Copyright Gartner 2013 [http://www.gartner.com/newsroom/id/2575515] 

http://www.gartner.com/technology/research/hype-cycles/


Summary 

• Enterprises generate huge quantities of data 

which can be used to improve products and 

streamline services. 

 

• Extracting every drop is becoming 

increasingly important in a highly competitive 

world. 

 

• Combing data collected with support 

information, such as design documentation 

and knowledge from a structural engineer, is 

essential to be able to identify a causal 

relationship rather than just a correlation. 
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Thank you 

Antony Waldock 

BAE Systems Advanced Technology Centre 

Filton, Bristol 

antony.waldock@baesystems.com 
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