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Industrial and Medical
Applications of Adaptive Optics

• Laser materials processing

• Ophthalmology

• Retinal imaging

• Astronomical telescopes

• Free-space optical communications

• Metrology

• 3D imaging

• Display and laser scanning

• Femtosecond lasers

• Laser fusion

• Lightweight optics

• Signal processing

• Robotic vision

• Military imaging systems
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Stay one step ahead of the game…
…our new report explores the opportunities for exploiting adaptive optics in
commercial products

EXCLUSIVE OFFER

FREE copy of SMART OPTICAL MATERIALS

if you order before 30 June 2004

Industrial and Medical Applications of Adaptive Optics 
examines the need for adaptive optics in a range of current 
and emerging applications; explains how the technology works;
discusses the criteria for selecting particular component technologies;
and explores the strategic opportunities for adaptive optics in the
commercial market-place.

Are you working in any of these areas?
Order Industrial and Medical Applications of Adaptive Optics TODAY to
make sure you understand how adaptive optics will impact on your future
business development.

NEW



Applications – the key commercial
applications are reviewed. 

Adaptive optics: how to unleash its commercial potential

Industrial and Medical Applications of Adaptive Optics reveals that some companies are already taking action to
capitalize on the power of adaptive optics technology. Patent activity has risen dramatically, with the number of patent
applications more than doubling between 2001 and 2003. R&D activity is also on the increase, with the number of
active researchers in the field almost doubling in the last year alone. 

These figures indicate a sector that is poised to make the transition into the mainstream optics market-place. Key
applications include laser materials processing, ophthalmology, free-space optical communications, metrology and 3D
imaging. But that’s not all. This report also reviews emerging applications in display and laser scanning; femtosecond
laser pulses; laser fusion; lightweight optics; signal processing; robotic vision; cornea assessment; and the
compensation of turbulence-induced effects.

Analyse the challenges that need to be addressed
Industrial and Medical Applications of Adaptive Optics provides an in-depth analysis of the commercial and technical
challenges that are being addressed to transform adaptive optics into a low-cost user-friendly technology with serious
growth prospects:

• From academia to industry: The development of adaptive optics systems remains largely the preserve of research
groups, but start-up firms are now launching commercial products based on adaptive optics. Two major initiatives –
the Smart Optics Faraday Partnership in the UK and the Center for Adaptive Optics in the US – are also working to
foster relationships between industry and academia.

• From DIY to plug-and-play: Adaptive optics has a history of one-off developments for particular applications, but
researchers are now working with industrial partners to develop plug-and-play systems based on standard
components that can be readily interchanged by non-expert staff. 

• From large systems to low-cost compact packages: More work is needed to reduce the size and cost of systems
and components. Integrated wavefront sensors in wafer-sized packages and the development of more compact
wavefront modulators remain the key priorities.

• From small-scale production to commercial supply: Although some devices are available off-the-shelf, low
manufacturing volumes lead to erratic component supply, poor yields and high prices. This situation would change
dramatically if large optical companies were to introduce adaptive optics technology into their catalogues.

“The next five years will go
a long way to determining
whether adaptive optics
will become a mainstream
technology with credible
and sustainable growth
prospects.”
Professor Alan Greenaway
and Dr James Burnett

Introduction – key trends
highlighted and analysed.
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Market prospects – AO must now make
the transition from one-off design to

mass-market appeal.

EXCLUSIVE OFFER
FREE copy of 
SMART OPTICAL
MATERIALS
if you order before 
30 June 2004



Alan Greenaway took a chair in physics at Heriot-Watt
University in 2000, where his research interests
continue to focus on adaptive optics. Prior to that, 
Alan worked for 19 years at QinetiQ on a range of
optics-related problems and invented a 3D imaging
technique based on adaptive optics that is now being
exploited in commercial products. He remains an
honorary senior DERA fellow and is also an honorary
professor at Cardiff University.

James Burnett has worked at QinetiQ for 15 years,
where his work has included the successful
demonstration of an adaptive optics system. 
James was also a key researcher in optical-fibre
interferometer sensing techniques for 10 years. 
James has published over 30 scientific papers and
holds three granted US patents.

Base your business decisions on sources you can trust

150 pages of incisive information 
and emerging applications
CHAPTER 1: Introduction
As well as tracing the evolution of adaptive optics and its applications, this
chapter analyses growing development activity in adaptive optics in terms of
papers published and patents filed by commercial organizations.  

CHAPTER 2: Technology overview
Back to basics: how adaptive optics can correct for optical aberrations, and
the main types of adaptive optics systems.

CHAPTER 3: System design
Providing a clear overview of the main component technologies, this section
provides guidance on the cost and capabilities of the most common
wavefront modulators and wavefront sensors.

CHAPTER 4: Applications
From laser-beam delivery systems to ophthalmology and 3D imaging, this
chapter delivers an informed assessment of the prospects of adaptive optics
in a range of current and emerging applications.

CHAPTER 5: Market prospects
This section delivers an in-depth analysis of the commercial status of adaptive
optics technology and the barriers that must be overcome for it to become a
mainstream optical technology.

CHAPTER 6: Wavefront modulator technologies
A comprehensive review of the latest advances in wavefront modulators.

CHAPTER 7: Wavefront sensing technologies
A clear and complete description of the techniques used to measure the
optical wavefront.

CHAPTER 8: Closed-loop control systems for adaptive optics
A discussion of the challenges associated with building control systems for
specific adaptive optics applications.

PLUS six appendices providing valuable sources of further information,
including informed profiles of organizations actively developing adaptive
optics technology; an extensive glossary; and a comprehensive listing of
publications and professional bodies that provide further information on
adaptive optics.

Our pedigree is your guarantee of quality

The Smart Optical Materials report presents a wide-ranging review of developments in smart
optical materials (SOMs), defined as materials with optical characteristics that respond in 
a predictable way to external stimuli. It provides a detailed analysis of technical and market
drivers for seven classes of SOMs: acousto-optics, electrochromics, electro-optics,
magneto-optics, nonlinear materials, organic light emitters, and phase-change materials.

Key application areas are considered in the automotive, consumer products, defence,
environmental protection, health care, industrial process control, optical data storage 
and telecommunications fields. The core content is reinforced with profiles of SOM-related
research centres and programmes; an analysis of patenting trends; and an assessment 
of competition between SOMs within particular market niches.

Institute of Physics Publishing is one of the world’s
pre-eminent science and technology publishers and
an integral part of the Institute of Physics, an
international professional body and learned society
with more than 37 000 members worldwide.

QinetiQ is Europe’s largest independent science and
technology organization with more than 9000 staff. Its
work in optics and electronics dates from the 1940s.
Much of the UK’s defence-related research in both
radar and electro-optics was focused at QinetiQ (then
known as the Royal Signals and Radar Establishment
and later incorporated into the Defence Evaluation
and Research Agency).

About the authors

Order your copy before 30 June 2004 and receive Smart Optical Materials FREE!

Retail value £300/ $550/ ¤430
FREE with your copy of Industrial and
Medical Applications of Adaptive Optics
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