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Threat and Capability Requirement

Shift from dealing with Cold War
adversaries

Current operations in Irag and
Afghanistan

Terrorism

Threat changing rapidly and
exploiting technology

— sensors, weapons, concealment,
camouflage, deception

To sustain the winning edge UK
Armed Forces need:

— access to the best available
technology, including sensors

access to the most effective
scientific advice
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Current sensors in defence systems

Radar

— SAR, e-scan arrays, multifunction radars, lightweight
antennas/apertures, processing for high resolution
imaging

— Advanced/novel techniques, interferometry, multi-
static concepts

Electro-Optics

— Commodity sensors through to high performance
systems

Discriminative techniques: polarimetric, multi- and
hyperspectral imaging

Active systems, burst illumination lasers, 3-D imaging
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Current sensors in defence systems

Sonar

— Low frequency active sonatr,
synthetic aperture sonar
(SAS)

CBRN

Other sensors and
signatures

— Magnetometers, gravity
gradiometers and novel
sensing mechanisms

Bartington 3-axis fluxgate
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Possible trends for future systems &
platforms

Greater emphasis on remote
sensing

Uninhabited Autonomous
Vehicles

— Constraints on sensor size,
weight, power

Ad-hoc networks — using
multiple sensors of different
type and modality

Data fusion & network
enabled capability
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Possible future trends — threats and sensors

Cyber targets

Determining intent, anomalous
behaviour

Biologically inspired sensors
— Dolphins, bats, insect vision ...

Disruptive technologies emerging
from the civil sector
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Data and information processing challenges

Fusion of data and information in multi-sensor systems —
Including sensors of widely different characteristics and

modalities
Bayesian methods and/or alternatives
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Changes in the management of Defence R&D

— Defence Industrial Strategy 2005
— Defence Technology Strategy 2006
— Defence Technology Plan 2008 - Coming soon

A key aim: to encourage innovation, make better use of
the whole UK S&T base including universities and SMEs
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Recent Initiatives

Defence Technology Centres and Towers of Excellence

— way forward being discussed

Competition of ldeas

Grand challenge

Communities of Practice (e.g. University Defence

Research Centre on Signal Processing — to begin
summer 2008)
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Recent example — "HydraVision
Trial of EO technologies
for the EMRS DTC

Roger Braddick, Tim Wyatt-Davies, Peter
Godfree, Martin Thomas, Mark Corbett,
Richard Hollins

Dstl Sensors & Countermeasures
rchollins@dstl.gov.uk




ElectroMagnetic Remote Sensing DTC

 Innovative research programme

 Managed for MoD by industry consortium

— SELEX, Thales, Filtronic, Roke Manor
— Project manager: Neil Whitehall, Research Director: Keith Lewis
— Dstl representation

e 4 Research Themes

Electro Optics

Radio Frequency

TDM

Transducer-Embedded Processing

* Now ending 5" year
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Dstl Electro-Optic facility

 Ranges 0.5, 1.5, 2.5, 4 km, &
others

« 3 spacious laboratories

— Multiple optical tables
— Full services

— Well-suited to “breadboard”
demonstrators

3 “target labs”
 Class 4 laser safety clearance

e Manager: Tim Wyatt-Davies
tiwdavies@dstl.gov.uk
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Highlights 1: spectral imaging
SWIR Band

e Monochrome

1000nm

* False colour —
— R: 1600 nm
— G: 1250 nm
— B: 1000 nm

 Detection map \

50 250
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Highlights 2: polarimetric imaging

On-chip LWIR
% ~ . polarimetric
o detection of
__ »=  mines and IEDs

 Thales

s

Thales . Thales

SWIR multispectral +
polarimetric detection
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Highlights 3: high-performance TI

Very difficult target: barn deep inside
woodland
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Highlights 4: active imaging

- New full-3D laser 3D looking

. . from
Imaging above

— Complete range-
Intensity image, all

pixels from 1 pulse .

3D Image
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Selex
3D looking from front

BIL Image
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Highlights 5: active imaging

e Dual-mode BIL system

Selex

Wide-field Thermal Narrow-field BIL
Image 3-5 um Image 1.5 um
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Conclusion

The opportunities for academia and industry to contribute
to defence science and technology have never been
greater
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