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Enabling Exploitation of Artificial Intelligence
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 Created in 2001 from a series of mergers

« The largest European company in the
missile systems sector

« The only European company able to meet
the whole range of complex weapons
needs of the three armed forces

More than 12,000 people worldwide

*  60% in Technical/Engineering functions

Introduction to MBDA
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/’ Introduction
=)

* Recent explosion of research in Artificial Intelligence (Al)

« Challenge: Exploitation on the Edge

Unit cost Data storage
Power
Heat : Location
Real-time
performance

* Major blocker to increasing Technology Readiness Level of Al

Page: 3 - 292/IP/GPM/21/0050/UDRC MBDA

Copyright © 2021 MBDA UK Ltd. All rights reserved UK OFF|C|AL EEEEEEEEEEEEEE



1 Streamlining Al solutions

2 Exploitation of Al processors

Insertion into standard MBDA
software processes
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/) Streamlining
-

* Challenge: Amount of computations and memory required for Al

*  Pruning — Remove elements with smallest impact on result

r Iterate 1
4 I
State-of-the-art . Streamlined
. — Train — Prune .
Al solution Al solution

Demonstrator result: 90% less computations; 99% less memory = Only 3% reduction in accuracy

* Enables rapid exploitation of state-of-the-art Al solutions, enhances robustness
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T
/’) Exploitation

- Challenge: Use of modern, Al accelerated chipsets

«  Wide range of commercial Al processing solutions
- Different challenges within MBDA to wider industry

<£100
<10 Watts
128 cores

~0.5 TFLOPS
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d Insertion

« Challenge: Embedding Al within a standard MBDA software process

Utilization of MATLAB/Simulink GPU Coder Beta test

* Industry standard Model Based * Partnership with MathWorks
System Engineering tool

* Aligned with MBDA software
development processes

TLAB 4\
I\C/IAIMULINK@’
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Automatic Target Recognition Exemplar

Prototype

Algorithms Generate

Code

Cermlerne oo
! generated with

e g
MATLAB GPU Coder

Deploy to
Hardware

Jetson Nano:
Low cost
Low power
consumption

Demonstrated potential for real-time exploitation
of Deep Learning solutions using standard MBDA
software development process
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Bench Demonstrator

—p J
s \

14

= Classificationtime |+ mﬂ
Corr »
5

26.59ms. "

Tnput + [homefovidia/Data/test X
' t g [bome/avidta/Outa/ test_nano/TE2N19NN. o
Correct classtication s

: T2
= Tine taken: 26,5967 M\Liseconds

Dedicated Al chip-set

Standard Variant Frequency Solution size
accuracy (%) | accuracy (%) ((3F3] (MB)
97 93 36 230

Off-the-shelf

Pruned 94 99 167 1
e s
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/’) Ongoing Work
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Algorithm

Hardware
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Exchange

&) ONNX

MBSE Tool
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Al Framework
1" TensorFlow
O PyTorch

> >
Any questions?
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