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welcome to issue 51 
of INTERFACE

At the time of writing, the world is experiencing a variety of 
economic and political challenges and these are resulting 
in significant change or adaptation. Topically, this edition of 
Interface has the theme of change throughout - how to plan 
for change, how to react to change, and how to invoke change, 
which is possibly the hardest thing of all.  

Arguably, the greatest innovations are those that have the 
biggest impact on everyday lives and/or create a step-change 
in industry. Another fact of current life is that the speed of 
innovation is key in today’s world. For example, established 
players being overtaken by nimble companies who are 
innovative and have the processes and mindset needed to 
bring their innovations to market fast. Simply looking to 
the future could leave you gazing, whilst mission-driven 
competitors eat into your market share. 

As always, we hope that Interface acts as food for thought, 
providing both interest and insight. Your views are welcomed, 
so if you would like to discuss any of the articles with the 
authors, their email addresses are provided. 

  

Brian Moon CEO Autumn 2011



“ NICE MAgAzINE, BUT WHAT 
ExACTly DO YOU DO?”
When we put Interface together, the last thing we ever 
want is for it to become just another piece of ‘corporate 
litter’! However, in the past, this has led to comments of 
“nice magazine, but what exactly do you do?”

WEll, IN shORT, WE hElp pEOplE AChIEvE gREAT 
ThINgs WITh TEChNOlOgy. 

Yes, we offer technology consulting, as the company name 
in part suggests. But the majority of our work involves 
developing absolutely brilliant products for clients across 
a whole range of markets. And with half a century of 
experience behind us, we have the knack of being able to 
do it in double quick time. 

Naturally, we employ some of the sharpest minds in 
the industry, and you can only imagine how pioneering 
these people are when you put them in one room with a 
problem to solve.

To find out more, why not have a look at our website? Or 
simply get in touch.

The Editor



A NEW HOPE FOR CARDIAC PATIENTS

NEWS
Cardiac stimulation leads are considered the weak point 
in pacemaker systems, due to the complications they can 
sometimes cause. We recently collaborated with start-up 
company EBR Systems to develop the world’s first leadless 
pacing system. The Wireless Cardiac Stimulation system 
(WiCS) uses a leadless electrode to convert mechanical energy, 
wirelessly transmitted from an ultrasonic pulse generator, into 
electrical energy which is used to pace the heart as part of 
Cardiac Resynchronization Therapy (CRT).

Eliminating the lead in the left side of the heart presents a 
major breakthrough in pacemaker design, and brings new hope 
for over 2.2 million advanced heart failure patients worldwide, 
who can benefit from CRT therapy. It also provides a life-
saving option for those patients who do not benefit from CRT 
therapy, either because of the complexity of the procedure, 
or the limitations of the current technology. WiCS is the first 
leadless system to be successfully implanted into patients, 
and the aim is for this platform technology to ultimately 
eliminate all pacing leads. 

We recently hosted a transport workshop which included experts from 
TomTom, Siemens AG, British Gas, and other industry and academic 
leaders in the transport space. The workshop discussed the critical 
needs and opportunities presented by ageing and inefficient transport 
systems across Europe. The ideas and concepts resulting from that 
have been put together in a report entitled “The Efficient Journey: 
creating a commercial reality or just a dream?”

The report examines the current situation in the transport sector and 
defines the “efficient journey” as the one delivering the smallest 
carbon footprint, with the most economic and social benefit. It also 
explores the many factors in business and customer transportation 
decisions, which go far beyond CO2 emissions, looking at how to 
modify behaviour and the use of market signals to achieve better 
outcomes. 

One notable suggestion looks to mobile devices to play a significant 
role in allowing consumers to make better-informed decisions. 
Sophisticated automotive ‘Black Boxes’ could provide data to Pay-
as-You Drive insurance, in-vehicle driver advice (e.g. the optimum 
gear for a given speed) and fuel monitoring. Social media could also 
play a key role, as real-time information-sharing among peers gains 
increasing influence over behaviour. 

If you would like a copy of the report, just get in touch!

THE EFFICIENT JOURNEY

For the latest news visit www.CambridgeConsultants.com



gps
GlobAl positioninG for surGery

In Minimally Invasive Surgery and Natural Orifice Surgery, where 

there is no direct view of the surgical site, surgeons need to 

know with confidence and in real-time where the surgical tools 

are within the patient’s body so therapy is delivered to the right 

anatomical location in a safe manner. Moreover, in computer-

assisted surgery, the physical locations of the patient and of 

the surgical instruments have to be accurately mapped to the 

equivalent location in the image model. This is particularly 

crucial when the surgery has been planned pre-operatively using 

a patient’s computer model reconstructed from MR or CT images 

and also when the therapy is delivered by a robotic device.

Accuracy and repeatability of the positional information are key 

challenges, with sub-millimetre precision often being required. 

The availability and the reliability of positional information are also 

crucial to ensure the safety of the device and the surgical procedure.

Optical and electromagnetic tracking technologies have been 

used in medical devices for the last 15 years to provide the 

fleet of foot innovAtion
As the fall-out from the recession began to clear, it became 

apparent that those companies who continued to innovate 

through the recession, came out in a much more dominant 

position than those who did not. Innovation is justifiably 

being recognised as a key factor in driving companies out of 

recession. In these competitive times, speed of development is 

critical. It is this ‘fleet-of-foot’ R&D which enables innovative 

products to be developed quickly and gain that important first-

to-market advantage. However, for large organisations, moving 

quickly can sometimes be a challenge. How can they reach the 

speed of development required for innovation? 

Start-ups provide an excellent model which large organisations 

could use to cultivate innovation. A key learning is the speed 

at which R&D decisions are made. Getting your product out 

first in the short term often means greater profits in the longer 

term. On the face of it, large organisations should be the 

best at launching innovative products. They have the money, 

knowledge and infrastructure already in place. But often time-

consuming processes can strangle innovation, and slow it down 

to the extent that even if they get to the stage where they are 

finally ready to launch, competitors or start-ups have beaten 

them to the punch. The Micro Company is a great example 

of innovation. A modern take on the scooter, it started out in 

1996 as an invention to help speed up ‘micro’ journeys such 

as going down to the pub. It then evolved into a popular toy 

for 3-5 year olds. Its dynamic, highly motivated team has been 
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spatial location of tools and have been incorporated in most of 
the existing surgical navigation systems. Both technologies have 
intrinsic limitations, such as the need for line-of-sight in the case 
of optical and the susceptibility to interference from metal in the 
case of electromagnetic. Mechanical digitisers have also been 
used to circumvent limitations of other technologies with the 
drawback of limiting the mobility of the tools connected to them 
and of wear and tear of the mechanical components. All of these 
technologies track discrete positions (linear x, y and z and roll, 
pitch and yaw rotations), which is sufficient for rigid tools, as the 
position of the tool tip can be inferred from the position of the 
portion of the tool outside the patient’s body and the knowledge 
of its geometry. However, this is insufficient (and unfeasible) for 
flexible tools as their geometry changes. 

An emerging technology based on fibre optics, named FOSSL (Fibre 
Optic Shape Sensing and Localisation), has been developed and is 
yet to reach maturity but could be game-changing as it will allow the 
positional sensing of a whole shape rather than merely its end point.

Position tracking and shape sensing is generating huge business 

interest from medical device companies spending significant amounts 

licensing the technologies or acquiring companies in the space. In 

February 2011, Philips licensed FOSSL for an upfront payment of 

$29 million with up to $78 million in future payments. In December 

2008, St. Jude Medical acquired the Israeli company MediGuide 

for $283 million. MediGuide had developed a tracking system 

that uses sub-millimetre sized sensors affixed to guidewires and 

catheters to graphically display their anatomic position in real-time on 

cardiovascular MRI, computed tomography and ultrasound scans.

Position tracking technologies are a fundamental piece in delivering 

minimally invasive surgery (MIS). The ability to determine the 

location of a long flexible catheter inside the patient’s body reliably 

and accurately will enable MIS with less use of imaging and 

therefore less radiation, leading to faster and more accurate surgery.

paula.gomes@CambridgeConsultants.com

able to grow their product range quickly, bringing through 

products to attract all age ranges, including a luggage micro 

scooter for airports. It now sells in over 3000 stores in 60 

countries worldwide. 

So how can large ‘tank-like’ enterprises gain the speed of 

the ‘sporty’ start-up? It all starts with a change of mindset to 

recognise innovation is different. Many times good ideas have 

been squashed at the outset due to concerns about costs or 

market uncertainty. Ideas need to be given the time to grow 

into great concepts. Projects are also expected to go through 

numerous process reviews, which are time-consuming and 

disrupt the flow of development. Additionally, this encourages 

micromanagement, denying project teams the power to make 

decisions, leading to purchase delays and unnecessary waiting 

for those higher up to give the green light. 

The Venture Capital model contains a lot of processes which 

can be adopted by large enterprises to overcome these 

problems. Having picked out and chosen the team to lead 

innovation, it is important to treat them as an autonomous unit, 

reducing the traditional company constraints, and empowering 

them with the flexibility and capital to make important 

purchasing and development decisions to take the product in 

the direction they want. Ultimately, it comes down to picking 

the right team and tailoring innovation processes to encourage 

speed of development. 

 gemma.Evans@CambridgeConsultants.com



RIsky BusINEss:  
FuNdINg MEdICAl  
dEvICE INNOvATION

The recent decline of venture financing is threatening innovation in the $300 billion 
global market for medical devices. Venture-backed start-up companies are a vital 
innovation engine for the medical device industry, creating disruptive products, opening 
new markets, and fueling growth for large companies via acquisition. However, regulatory 
and reimbursement pressures continue to tighten, and there is increased scrutiny on the 
economic value of new devices. Facing less working capital, companies will need to adapt 
their business and product development strategies to deliver healthcare value.

In the United States, venture financing reached record volume in 2007 and 2008, with 
$3.7 and $3.6 billion respectively, for medical device technology. However, with financial 
markets crashing in late 2008, VC funding dropped over 25% to $2.6 billion in 2009 and 
declined further to $2.4 billion in 2010. In Europe, venture financing suffered similarly, 
with approximately €700 million raised in 2007, only to drop nearly 30% to €500 million 
in 2008 and 2009. Remaining funding was largely directed at reinvestment for late-stage 
ventures, rather than new investment in early stage companies. IPOs were virtually non-
existent for the past three years compared to previous years. Within US public companies, 
R&D expenditure increased slightly, but there was a decrease in 510(k) and PMA 
submissions for regulatory approval. Using these metrics, the medical device industry has 
seemingly become less capital-efficient in innovation.  

While the traditional funding model is not quite broken, the pendulum has clearly shifted  
from the risk-takers to the risk-averse. But despite challenging financial times, there 
remains sizeable opportunity in the medium and long term for the ‘risk-savvy’. There are 
several strategies that companies can deploy to create innovative products that deliver 
healthcare value:

pROACTIvE RIsk MANAgEMENT
The medical device industry has long focused on clinical, quality, and safety risk 
management, an inherent necessity when developing healthcare technology for patients. 
However, program risk management, when utilized appropriately, can transform the capital 
efficiency of product development. 

Program risk management should be practiced early and often in new product 
development. An objective program assessment can help identify key commercial, 
clinical, program, and technical risks that may affect resourcing, budget, and schedule. 
Understanding risk enables development programs to be structured to mitigate the 
highest risks early, lest they manifest later with higher cost and longer schedule delays. 
Risk management also facilitates strategic decisions involving invest or kill decisions 
for portfolio management, improving capital efficiency.  Companies that utilize a risk-
based approach to product development are more likely to get to market faster, with less 
development cost, and with improved product quality. 
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dIvERsIFICATION
Large companies can manage investment risk by leveraging their size and relative stability to diversify 
their core offerings. Companies that can integrate their products with new services, knowledge bases, and 
infrastructure, will enable entire healthcare networks to be connected seamlessly. Complication rates can 
be reduced, patient throughput can be increased, and outcomes can be tracked more efficiently. Central 
to communicating, securing, organizing, and analyzing the terabytes of data will be wireless technology, 
decision-making algorithms, and intelligent design of user interfaces. 

Global diversification also provides ample opportunity to spur innovation and growth. Healthcare for the 
“next billion” is a largely untapped market, but presents tremendous challenges on multiple fronts. In 
various emerging markets, regulatory oversight is weak, payment structure is often nascent, and IP protection 
concerns still remain. Average device cost must be reduced dramatically to be palatable.

pARTNERINg
Medical device companies will increasingly rely on partners within the industry to foster innovation.  
At the highest level, a confluence of surgical, pharmaceutical, biotech and diagnostic industries is occurring. 
The integration of these technologies will enable better clinical outcomes with lower risk, but will require 
successful collaboration with partners. Companies that form lasting partnerships within and across industries 
will more likely develop innovative products that create healthcare value. Additionally, there can be 
advantages in partnering with external firms to accelerate product development innovation and lifecycles. 

sTREAMlININg REsEARCh ANd dEvElOpMENT
With smaller budgets and greater market pressures, both large and small companies cannot risk taking on 
inefficient development programs. Establishing a robust yet streamlined approach to product development is 
central to maximizing innovation with limited capital. Clinical, commercial, and program goals must be well-
defined prior to embarking on a development program. Product requirements need to be defined early in the 
process, including clinical and technical specifications and also user and commercial requirements. 

The industry’s innovation engine needs reigniting. Clinicians traditionally catalyzed product ideas, with 
companies applying resources to transform the idea into a product. With changing market demands, this 
model of innovation needs refinement. Companies that can facilitate structured creativity sessions with key 
process stakeholders will more likely ensure end clinical, commercial and user needs are met. Throughout 
product development, creativity sessions should include staff from multiple functions, such as engineering, 
marketing, sales, regulatory, clinical, manufacturing and procurement departments. Equally important is 
innovating within the right bounds – ideas are of little value if they cannot achieve performance within pre-
defined requirements. 

REdEFININg INNOvATION
Innovation in the medical device industry will no longer be measured only by PMA and 510(k) submissions, 
IPOs, or revenue growth, but also by a measure of the value provided to the healthcare ecosystem. Defining 
and measuring healthcare value is a complex undertaking - the definition of healthcare value will differ based 
on stakeholder perspective. Patients, clinicians, device manufacturers, insurance companies, providers, 
hospitals, regulatory bodies and even local and national governments all play a role in the healthcare 
ecosystem. Large companies could re invent themselves as champions of healthcare value by proactively 
designing medical devices that aim to improve overall economic cost in conjunction with clinical outcomes. 
Additionally, the industry as a whole will need to collaborate in discussing, formalizing, and delivering 
healthcare value that meets the needs of stakeholders.  

The rationalization of working capital is not necessarily bad for the medical device industry – it will catalyze 
a focus on delivering better healthcare value. Market pressures will drive companies to develop devices 
that have better outcomes, lower patient risk, get to market faster, and impose lower cost burdens on the 
healthcare ecosystem. Innovation will no longer hinge on developing new technology, but also on new product 
development strategies, new business models and rethinking healthcare economics. Risk-savvy companies 
will outpace the risk-averse, and will be better positioned to innovate in challenging financial times.

Rahul.sathe@CambridgeConsultants.com
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dECT (digital Enhanced Cordless Telecommunications) – just 
cordless phones to most of us – has been one of Europe’s success 
stories. About 190 million dECT units (handsets and base stations) 
will be sold this year - over 75% of all cordless handsets - and 
the volume shipped grows by more than 10% per year. The three 
significant makers of dECT chips are in Europe and Israel, whilst a 
good proportion of the sales are in the usA and the Far East.

RECyClINg  
TEChNOlOgy
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Now the bad news: the phones are getting cheaper every year, so that the 
total market value for DECT phones is pretty stagnant at about $3.5 billion 
USD. It actually shrank a hundred million or so in 2010. The silicon chip 
part is shrinking even more, as colour displays and better transducers take 
a bigger proportion of the cost. So, how should manufacturers of DECT 
technology secure their future profits and well-being?

MORE OF THE SAME, BETTER QUALITY
Much voice telephony now goes over the Internet (even if you are making a 
normal call on a normal phone), which means that better audio is available 
than the rather metallic traditional quality. DECT was originally designed to 
match the phone system, but over the last few years, high-definition sound 
has been added. Because digital signal processing can be added into a 
DECT chip at negligible cost, high-quality hands-free operation, answering 
machines and other features also come for free. Some DECT phones add a 
Skype capability, so that you can make free calls without a computer.

The DECT community has created a series of new standards under a new 
brand: CAT-iq 1.0 adds HD sound, listing of missed calls, call forwarding – 
features to compete with mobile phones whilst delivering better sound quality.

CAT-iq 2.0 standardises multi-line cordless phones and system phone books, 
so that a single system copes with multiple calls, even if you mix and match 
handsets from different makers.

COMMUNICATIONS FOR THE SMART HOME
Further versions of CAT-iq will add an ultra-low-power mode, so that 
sensors for home security and automation will work with your existing DECT 
base station, only needing new batteries every 3-5 years. DECT has a big 
technical advantage over Bluetooth or ZigBee – it has enough range to reach 
throughout almost any home without needing repeaters. The same hardware 
can also switch into voice communication, where this is useful. 

We could envisage service providers like AT&T, BT or Deutsche Telekom 
offering through their home gateway devices (like BT’s HomeHub) low-cost 
home management services like intruder alarms, home health monitoring for 
the chronically sick or elderly, and energy management: 

“ JUST DEPLOY THESE WIRELESS UNITS AND WE’LL DO THE REST.”

DECT’s contribution to the Internet of Things – that’s where anything that 
might gain advantage from communicating, can do so – could secure its 
future, because it’s predicted that there might be 50 billion communicating 
devices in the next decade or two. These will provide us with ways to manage 
our energy usage to be greener, and to verify at low cost that our family and 
property are secure. This will keep those three chip vendors, and hundreds 
of product makers, profitable for a while!

Tim.Whittaker@CambridgeConsultants.com
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hOlOgRAphIC  
RAdAR
The use of radar in many real-world environments is made difficult by the presence of 
clutter. Clutter is the term used to describe the background and objects you don’t want to 
see which mask the objects you do want to see. For example, the clutter for an automotive 
radar trying to warn the driver about oncoming vehicles, is caused by the road, street signs, 
trees and traffic lights. For a radar trying to track a shell fired at an unmanned speedboat, 
the sea is an enormous clutter source. unfortunately, it is often the clutter which produces 
the largest radar signals, making the radar’s job either difficult or impossible.

Holographic radar is especially good at seeing through clutter. It 
uses coherent (hence holographic) receiver arrays to map a 3D 
volume of space, and uses tracking algorithms to separate objects 
of interest from clutter, by recognising differences in behaviour 
that cannot be seen using conventional radar. Holographic radar 
collects much more information than conventional radar and this 
sets it apart, although it also presents a challenge. Creating large 
amounts of data from a large receiver array needs a powerful 
signal processor that can keep up. Holographic radar has now 
been made practical through the availability of low-cost, high-
performance processor devices that can reach teraflop processing 
rates which were once only the realm of supercomputers.

This impressive signal processing performance means that a 
holographic radar can simultaneously detect and track tens 
of thousands of objects in real-time, recognising all of the 
unwanted clutter and extracting what may be only one object 
of interest. Our highly parallel radar sensor, combined with the 
latest in signal processing technology, has the sheer brute force 
to sift through such a high volume of data in real-time to extract 
the small fraction of detection points that we are trying to track.

The holographic approach has been recognised by the United 
States Navy, who want to instrument their target boats with a 

shell scoring system so that they can perform simulated swarm 
attacks against their ships and measure the accuracy of their 
self-protect systems. So far it has not been possible to install 
radar that can operate on high-speed manoeuvrable boats since 
the movement against the sea produces massive clutter. This 
swamps conventional radar scoring systems, making it impossible 
to detect a 5” shell at 1000 feet range. Cambridge Consultants 
is developing the Land and Surface Target Scoring (LSTS) system 
under funding from the United States Department of Defense to 
solve this problem. So far, in just 14 months, we have developed 
a proof-of-concept system which has been tested in firing 
trials at the Naval Surface Warfare Center, Dahlgren Virginia, 
demonstrating its ability to reliably track 5” shells over the sea 
surface. In the follow-on phase we will scale the system up to its 
full specification, and put it to test at full speed.

Holographic radar is not a new concept, but it has truly come of 
age now that the supporting technology has caught up, delivering 
the processing power that means the clutter you don’t want to 
see can be removed, not by reducing sensitivity but by spotting 
the distinguishing features of the targets you do want to see.

gary.kemp@CambridgeConsultants.com
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The commercial success of a wind farm depends on one key 
question: will the farm return a decent profit after deducting 
operation costs and repayments on the debts incurred in 
planning and construction? This assessment is performed by 
the wind farm developer, and independently confirmed by the 
banks or other investors who will be financing the project. 
The assessment process is complex and uncertain: it is hard 
to accurately measure long-term wind speeds. Terrain effects, 
turbine reliability, and future electricity prices can all also vary 
significantly from expectations. 

Only once a wind farm has been operating for several years, 
perhaps 15 years after the initial site selection, does the 
developer finally get to find out whether the project will pay off. 
And in recent years the news has often been poor. A survey of US 
wind farms found that the annual energy output failed to meet 
that predicted in over 80% of cases. On average the output is 
only 90% of that expected. After debts are repaid, developers 
are only making perhaps half the profits they expected to. In 
around 20% of cases they are probably making a loss (against an 
expectation of only around a 5% chance of making a loss).

The causes of this underperformance have been widely debated. 
Natural variations in windiness, poor measurements, lower-than-
expected turbine reliability and human biases – the desire to 
get a project approved – have all been blamed. A key factor is 
likely to be poor accounting for the true statistical nature of the 

various sources of uncertainty in the predictions. Another area 
of difficulty is simply predicting the future long-term windiness 
of a site based on only one or two years of on-site data collected 
during the initial assessment.

Cambridge Consultants have shown that the same Bayesian 
methods used for advanced signal processing can be applied to 
wind farm assessments, and with good results. These techniques 
can make efficient use of several complementary but unreliable 
pieces of data (“data fusion”). For example, historic wind data 
may be available from several nearby sites. Combining data from 
all these sites (conventional techniques just pick one) with short-
term data from the proposed site can significantly improve the 
accuracy of predictions of future wind speeds.

The greatest advantage of Bayesian methods is that they can 
provide a direct measure of the uncertainty in every prediction 
they make. Rather than relying on a sweeping generalisation (“on 
average our predictions are right to within 20%”), developers 
and financiers can see which predictions are more uncertain, 
and hence which projects are riskier. Hundreds of billions are 
set to be spent on wind farms around the world in the coming 
years. If wind farmers and their bankers wish to avoid more 
disappointments, perhaps now is the time for them to start 
talking to signal processing engineers and geneticists. 

Martin.Brock@CambridgeConsultants.com

WHEN THE WIND BLOWS
What do advanced wireless networks and the science of understanding genetic relationships have 
in common with financing a wind farm? Currently very little, but a technique under development 
at Cambridge Consultants may soon change that. Bayesian inference offers a framework for 
developing methods which extract the most possible information from complex or noisy data. 
Hence its use in speeding up wireless networks, and in genetics. But the same principles can be 
applied to any situation where a reliable answer is required from uncertain data.
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Can established device companies create and exploit a disruptive design in their own 
market? The common consensus is that they cannot. This is primarily because the culture 
of any company that is well established is naturally averse to taking the investment 
risk involved in nurturing a truly disruptive concept - especially in a highly regulated 
environment. This is true even if it was the original route to building its market share. 

So what is disruptive design? Most development programmes follow a progressive path; the automobile is a 
great example of this - innovations come and go but a modern Ford Focus has the same basic layout as the 
1908 Model T. The customer will demand improvements year on year, but their expectations are limited by 
their imagination. Following market expectations leads to an evolutionary approach to product development, 
which hinders truly visionary design. Manufacturers also can easily fall into this approach. Maintaining market 
share with a winning product suggests a strategy of building on the strengths and improving the weaknesses 
of the incumbent design while maintaining the same distribution channel. A disruptive technology, however, 
suggests a new way to achieve your objective, often requiring a whole new infrastructure to underpin it. 

Disruptive solutions usually come from new ventures, or companies not currently playing in a particular 
market. The automobile itself was disruptive when it first emerged, as were mobile phones, digital 
photography and the Internet. All of these were pioneered by companies who had not formerly been big 
players in their chosen markets and the established players were inevitably left scrabbling to catch up.
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lEApofFAITh
The most common example cited in design and development 
circles is the iPod/iPhone, now bywords for music players and 
smartphones. Device manufacturers often hold these up to 
designers as the benchmark they are aiming for. However, what 
some manufacturers aren’t aware of is that if you want something 
aimed at creating a step change in the market, you sometimes 
have to commit to changing the whole company mindset to get it. 

Bringing a disruptive design to the market often requires 
a change in corporate culture. Apple broke the mould of 
smartphones by throwing their considerable resources behind 
a singular untested vision. The company culture is one of 
innovation and quality, led by the CEO, and backed by a highly 
talented team. Despite launching at a premium price point, 
with restrictive terms and conditions, they still grabbed a huge 
market share.

very few large companies are capable of doing this 
as it requires a tremendous leap of faith and the 
consequences of getting it wrong could bring a 
company to its knees. small start-ups however live 
and breath disruptive design. They have nothing 
to lose after all, but finding a market opportunity 
and having the capability to exploit it are altogether 
different problems.

Disruptive models usually come from the ground up; small 
start-ups with an anarchic vision and a strong leader, but bigger 
players can get in on the act too. The trick is to empower the 
‘creatives’, trust their vision, and back this potential at the 
highest levels of the company. This sounds straightforward but is 
extremely difficult to achieve as it requires a strongly understood 
vision to be shared throughout the company structure from top 
to bottom. Creating this vision is the first hurdle, but picking a 
team of the most talented individuals will achieve this. There 
are many techniques to ‘brainstorm’ new ideas, but it is vital 
that the creative team let go of preconceptions. Free thinking 
is very much a skill, but inspired facilitation can bring the 
latent potential from industry insiders too. Most importantly, the 
creative process must start with an understanding of the unmet 
needs of the user, but critically not their wish list. Marketeers 
prefer to research their markets indepth, but this will kill a 
disruptive innovation if the focus is wrong. 

If you want to know what the future looks like, don’t ask the 
user, ask your designers - they actually live there. Designers are 
conceptualising devices today that will reach the market in five 
to ten years’ time. They know what the future looks like because 
they (or the good ones at least) are creating it! At the heart of the 
process, there must be a small core of visionary thinkers who can 
step beyond what the mass market thinks it wants, to give them 
what they didn’t expect. 

A crucial step is to trust their vision enough to sell it to everybody 
else in the organisation. This works if you have a company 
culture that sparks creativity and embraces risk, but this is not 
common in established companies. In the absence of an ‘Apple-
like’ top down creative culture, you must find another vehicle 
for creating this trust. One way of achieving this is to develop 
a ‘combined arms’ approach to disruptive innovation utilising a 
‘user-centred’ focus to develop and then ‘sell’ the innovation.

This panoply of user-centred design combines targeted user 
research, empowered creativity and trusted validation techniques 
to energise the disruption. If the creative process is well informed 
about the user needs but unrestrained by technological and 
marketing bias, you can create a spark of disruptive energy. 
This can be nurtured by an effective development process, and 
then created with the key technologists (in whichever direction 
it takes) into a tangible concept. The concept can then be 
evaluated with targeted usability research that explores user 
perceptions but is sensitive to user conservatism. 

This development process is necessarily front loaded - the best 
usability researchers and the best creative teams, facilitated by the 
best processes with access to the best specialist technologists. It 
must also happen fast; running with the idea while it still captures 
the imagination of the full team is critical. It has to build a critical 
mass of support from all the key stakeholders to succeed.

A disruptive innovation’s validity can only be quantified up to 
a point. If it is to succeed, the most important attribute the 
concept must nurture is belief at all levels within the company. 
In an evidence-based culture, sustaining confidence in a radical 
new concept will always be difficult. The secret to success is to 
have confidence in the team and back them with the resources 
necessary to take it to fruition.  

Andy.pidgeon@CambridgeConsultants.com



Product companies and service organisations are stretching to 

bridge the gap and start talking the same language. Incumbent 

Cloud providers are more than happy to step in and write device-

specific software services, but they can be expensive when 

internet standards no longer apply – for instance connecting to 

an ultra-low-power smart meter that runs a wireless connection 

for 15 years on 2 AA cells, or to a mobile healthcare device that 

meets bill of material expectations by removing support for IPv6. 

And of course data security is a hot topic - nobody wants to be 

the next data leak headline. Some consumer and pharmaceutical 

companies are trying to secure, authenticate, control, and 

regulate everybody in the supply chain (and their supply chains), 

but there’s a backlash: equivalent security for less cost has been 

developed in other industries, so why not ours? In fact, you can 

argue that one recent upset resulted from applying too much 

security (by unnecessarily encrypting a digital signature that had 

a fundamental fault in its algorithm). 

So how can this minefield be navigated to deliver a combined 

product and digital service at the right cost? Firstly, a clearly 

defined ‘service oriented architecture’ helps an organisation 

select where they can add most value in digital services, driving 

‘make or buy’ decisions. This avoids your infrastructure provider 
having a monopoly on writing your application software; a 
dominant position it’s all too easy for them to achieve. For a 
product company moving into the digital sphere, the right choice 
also allows it to concentrate on the analytics and data mining 
that provide real value. 

Secondly, a ‘Smart Secure’ process, such as the one we’ve 
developed, helps establish what protection you really need. 
We’ve adopted a methodology derived from our defence, security, 
and metering work for deciding which security options are ‘worth 
it’, framed in terms of the asset value to attackers and designing 
a proportional response. It recommends technologies that 
allow you to intentionally reduce your trust requirements with 
communications companies, third party providers, or OEMs. 

However generic your central Information Systems project aims 
to be, your device-specific services still won’t write themselves, 
but these two processes can minimise spend on the changes 
required to support your next product line. With the apocryphal 
internet-enabled fridge finally a reality, the future of connected 
devices is bright, but it doesn’t have to put you into the red. 

Jon.Edgcombe@CambridgeConsultants.com

you’re connecting your products one by one to your central digital services, but the cost of each server 
development doesn’t seem to be coming down. If this sounds familiar, you are not alone. In fact, you’re alongside 
a host of other traditional product companies finding themselves at the forefront of the ‘Internet of Things’. 

Maybe your costs are driven by trying to standardise your device with an IT infrastructure provider that is three 
contracts away, who doesn’t have a business driver to engage with you. Or perhaps, as in uk smart metering, it 
doesn’t even exist until central contracts are awarded in 2013. 

securinG the internet of thinGs
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ROADMAPPING 
Ensuring that technology investments are aligned with constantly changing 
market needs can sometimes feel like mission impossible. To deal with 
an increasingly complex environment, more and more companies seek to 
use tools and processes that enable them to plan and manage technology 
investments so that the business can meet short, medium and long-term 
strategic goals. But what is the best way to do this?

Technology roadmapping is an effective tool to support the identification, 
development and implementation of technologies required to meet business 
goals and market needs. Roadmapping brings together commercial and technical 
functions, with one or more workshops acting as the focal points of the process. 
It provides an opportunity to share information and perspectives between the 
commercial and technological functions in the business and to create a common 
and structured visual representation of how different technologies can contribute 
to delivering the company strategy. While there are many roadmap formats, the 
most common is a multi-layered structure looking at product and technology 
developments in the context of business goals and the macro-environment 
against an agreed timeline. To produce a powerful roadmap it is essential to 
have a well structured workshop managed by an experienced facilitator with 
representation of key internal and external stakeholders.

Over the past decade, interest in technology roadmapping as a tool to 
manage technology investments has grown substantially. This can be 
attributed to its ability to support technology investments that deliver 
sustainable value to the business, align commercial and technical strategy, 
and perhaps most importantly, the capability to support communication 
and consensus building within a business. 

Mimmi.Gersbro@CambridgeConsultants.com
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COMMUNICATIONS IN  
DISASTER ZONES
It rains in Britain, and it always rains in the British summer. But the summer of 2004 was something 
of an exception. The remains of Hurricane Alex had just crossed the Atlantic and would hit the west 
coast of England on Monday 16th August. It started to rain at about midday. Significantly, the storm 
did not continue to move inland across the UK, but stayed stationary above the seaside village of 
Boscastle in Cornwall, dropping its heavy rainfall onto the hills that surround the village. The steep 
local cliffs funnelled the accumulating water into the one available stream, which ran through the 
heart of the village. By the end of that day, 20 million tonnes of water had ripped through the town, 
tearing out bridges, trees, buildings and cars – leaving a trail of devastation in its wake. 
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In a coordinated action by the coastguard, police and fire services, around a hundred people were airlifted to 
safety and no lives were lost. A fantastic result. However, this result was achieved despite the response effort being 
severely hampered by a loss of communication at the disaster site. After the event, a report by the UK cabinet office 
highlighted some of the problems: “The media response to the incident at Boscastle was swift and it was early 
broadcast television coverage that gave control room staff a real appreciation of the scale of the problem, in the 
absence of direct communication with their staff at the scene. In brief, radio communications from the scene to the 
‘blue light’ services’ control rooms did not work until remedial measures were put in place several days later. This 
also applied to mobile phone communications with only one service provider with coverage at the scene.”

So what could we do better? We have ever increasing expectations concerning the speed of reaction times 
and the mitigation of risk to life. In this case technology offers some interesting ways to meet the challenges 
associated with a natural disaster. In this article, we will explain some background behind a communications 
technology that provides a unique and compelling solution in this type of emergency situation.

Iridium Communications Inc operates a satellite network that provides robust voice and data communication 
around the world. The network is unique, being the only commercial satellite system with 100% global 
coverage. This is put into perspective when you consider that less than 1% of the Earth’s surface has mobile 
phone coverage. With this ubiquitous and reliable coverage, the Iridium system has been used by teams 
responding to emergencies such as the recent earthquakes in Japan, the gulf of Mexico oil spillage, the 
earthquake in Haiti, flooding in New Orleans and the New York attacks of September 11.

Iridium offers voice telephony through a range of handsets, together with transceiver modules that can be embedded 
in third party products to enable them to work on the Iridium network. In addition, Iridium provides data services 
through the use of miniature data modules at a very compelling cost point. Iridium has also extended its reach into 
the maritime and avionic sectors, with highly competitive solutions that have resulted in significant market share. 
Cambridge Consultants has been Iridium’s development team for these families of user equipment.

So how does the Iridium system offer better coverage? The difficulty for terrestrial communications is that the 
operator has to balance the users’ demand for more coverage against the economic cost of rolling out more 
infrastructure. With Iridium’s mobile Low Earth Orbit (LEO) satellite system, the system’s base stations are satellites 
that are always overhead, wherever you are in the world. The low orbital height compared with geostationary (GEO) 
systems reduces the round-trip delay for the communication signal, resulting in lower latency. In addition, due to 
the fact that the satellites move relative to the Earth, the base station ‘comes to you’ meaning that, as long as you 
have a clear path to the sky, communication can take place even if you are obscured in a particular direction.

However, these unique advantages of the Iridium system bring some interesting challenges with regard to the design 
of user equipment. A highly sensitive radio design receives the radio signal after its 500 mile journey back from space; 
advanced signal processing techniques correct for the frequency shift caused by the satellites moving at speeds of 
around 5 miles per second; and agile hand-off mechanisms in the radio software complete radio handovers from one 
satellite to the next as they rush overhead from horizon to horizon. Cambridge Consultants’ engineering team has 
resolved all of these design challenges within a compact handset that is able to provide trusted reliable communication 
in the harshest of conditions. A key to this successful design has been investment in high quality models, simulations 
and automated tests that ensure a high quality design which is then tested thoroughly.

So how can we use this technology to manage our communications better in disaster zones? The simple answer 
is to have more Iridium handsets available for public safety users. However, looking further into the future, how 
could Iridium combine its strengths with existing communication methods to restore communications when legacy 
methods fail? Ever increasing integration of technology allows us to build smaller and smaller base stations. 
Cambridge Consultants has just completed the design of a 3G cellular base station which is small enough to fit into 
your pocket. An evolution of this concept design could grow to support other communications standards, like those 
used by the emergency services. When combined with back-haul over Iridium’s satellite network, this would give 
a rapidly deployable base station to add network capacity in just the place that it is needed. As they discovered in 
the Boscastle floods of 2004, disasters often strike in the most inconvenient locations but, however difficult the 
situation, our emergency service workers rely on ubiquitous communications to help us in our time of need.

Finally, my advice for the British summer? Take a coat, and carry the right phone.

Tim.phipps@CambridgeConsultants.com



Overcoming all this requires lots of effort from real rocket 

scientists employed in the space industry, and leads to many 

products custom-designed to cope with the environmental 

difficulties. After all, there are few off-the-shelf products 

which need to work for years in a vacuum while each end is 

alternately baked in an oven and cooled to below minus 100°C! 

One way spacecraft designers can make the environment more 

benign is by careful use of insulating foil and heat pipes to 

ensure the internal components are insulated from the worst 

of the temperature swings. There are also standard industrial 

techniques to cope with the vibrations and shock of launch and 

the transition from atmospheric pressure to vacuum.

However, one of the biggest difficulties for the 

microelectronics on a spacecraft is the ambient radiation, 

and this is harder to defend against. Satellites are constantly 

bombarded with high energy particles from cosmic rays, 

without the benefit of a protective atmosphere. On Earth, 

protection from radiation can be achieved by extensive use of 

lead shielding, but this is impractical on a satellite due to the 

weight constraints. Therefore, any silicon chips on a satellite 

must be radiation-hardened, which unfortunately stops the 
space industry taking advantage of low-cost, high volume 
microcontrollers and other off-the-shelf silicon. With a total 
volume of ten to twenty per year (that’s chips, not millions of 
chips), it is hard to convince silicon vendors to make space-
friendly versions of standard products. Instead, the space 
companies have to custom-design their own chips - using 
radiation-hardened ASIC processes, or other techniques - to 
make sure they survive in space. 

For example, the only existing radiation-hardened designs for 
microcontrollers are based on 8-bit 8051s or 32-bit LEONs. 
For many of today’s space applications, the former are too 
old-fashioned and underpowered, and the latter are overkill. 
Cambridge Consultants’ XAP processors are a potential solution 
in the middle ground, providing sophisticated programming 
features while also achieving low power and high code density. 
As we sell the XAPs as IP, rather than silicon, space companies 
are free to design them into their own radiation-hardened chips 
- a much better fit for their business model.

Chris.Roberts@CambridgeConsultants.com

xAps in spAce

The space environment presents some unique challenges for technology. First, there is the heavy 
vibration, acoustic noise and acceleration shock of the launch process, followed by the radiation 
and hard vacuum of space. Next are the extremes of temperature – one side of the spacecraft will 
be exposed to the heat of the sun, and the other to deep space a few degrees above absolute zero. 
Worse than that, for an orbiting satellite, the side facing the sun is constantly changing. Now add in 
the requirement to make everything as light as possible – every extra kilogram could add up to $20k 
to the cost of launching the satellite. And since the call-out fee for repairmen in space is fairly… 
astronomical, everything must work flawlessly for fifteen to twenty years.
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personalised Medicine: 
drug company seeks 
companion for diagnostics 
and more … !

The days may be numbered for blockbuster drugs and 
the one-size fits all strategy that proved lucrative for the 
pharmaceutical industry a decade ago. Facing rising 
R&D costs that don’t translate into increasing drug 
approval numbers and demand for greater drug efficacy 
developed at lower cost, the industry is looking to 
personalised medicine for answers. 

Personalised medicine, or pharmacogenetics, centres 
on providing the right therapy for the right person at 
the right time. Biomarkers and companion diagnostic 
(CDx) tests are integral to personalised medicine, as they 
identify patients more likely to respond to a particular 
therapy, giving higher efficacy and lower toxicity. 
It’s therefore no surprise that the CDx industry has 
undergone significant growth since 2000 with over 200 
personalised medicine partnering deals announced in 
2010 alone. This year, collaborative agreements between 
Pfizer, its partners and MDxHealth for development of 
methylation-specific epigenetic biomarkers for Pfizer’s 
PARP inhibitor cancer target were announced. Roche, 
considered a leader in the field, is partnering with 
Clovis Oncology Inc. to develop a CDx for Epidermal 
Growth Factor Receptor (EGFR) mutations in non-small 
cell lung cancer and announced its collaboration with 
Evotec AG to discover new biomarkers for its oncology 
drugs under development. The FDA’s draft in vitro CDx 
guidance (issued July 2011) advocates simultaneous 
development of a therapeutic and its corresponding CDx, 
so partnering in this sector looks set to continue to grow. 
What impact CDx will have on development timelines 
and drug approval success will be interesting to watch, 
but the future of medicine is certainly getting personal. 

kate.Carlisle@CambridgeConsultants.com

The medical experience and the consumer experience are seen to 
be very different from one another. Similarly, the design approach 
to medical products versus consumer products has been distinct 
as well. Yet, the person at the center of both of these experiences 
is one and the same. With the advent of patient-centric initiatives 
such as patient monitoring, coupled with the reform of healthcare 
and the increasing criticality of medication adherence, the role of 
patients is changing requiring the medical device community to 
acknowledge patients for what they really are: people.

Human Factors engineering (HF) is the approach taken to 
incorporate user considerations into medical device design, and 
is typically integrated into the medical development process 
in an iterative manner, generally focused on user testing. User 
Experience (Ux) design, typically called upon for consumer 
products, is a more holistic approach that starts with the story 
of a product and then builds the components to support the 
overall intended user experience. At Cambridge Consultants 
we believe in taking the best of both of those approaches and 
leveraging the commonality of tools and methods to take a new 
approach to medical device design called Px – Patient Experience 
design. Px encompasses all aspects of a person’s interaction and 
experience with a medical product, using a holistic approach that 
combines the safety of the medical framework with the appeal of 
consumer experience. Px incorporates the safety and rigor of the 
HF discipline with the broader lens of a Ux approach to create 
solutions that patients both use safely and accept more willingly.

Melanie.Turieo@CambridgeConsultants.com

I am a 
patient

so am 
I

patients factors
human
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usE ThE MOdulAR TEAMs 
TO CROss-REvIEW EACh 
OThER’s MOdulEs
Another advantage of the modular 
approach is that although there 
are separate working groups, their 
success is determined by each 
individual module working and 
coming together. It is this shared 
destiny which will ensure the  
most comprehensive reviews are 
carried out.

ACCEpT ThAT NO-ONE CAN 
TEChNICAlly OWN ThE 
WhOlE dEsIgN
Technologists used to working 
on ‘smaller’ products, can feel 
uncomfortable with not controlling 
every detail or every decision. 
Project and technical managers 
must change their mindset to 
provide a detailed specification of 
what they want, but delegate and 
trust others to deliver what  
is required. 

The overarching engineering goal 
in big system design should be to 
get it right first time. It may sound 
like a contradiction, but to cut 
development time on big systems, 
means spending more time  
on planning. 

white spACE 
White Space, the unused spectrum between TV channels, is a way of 
vastly increasing the availability of prime wireless spectrum to connected 
devices. Recently, we held a workshop bringing together a group of 
industry leaders and key players in the White Space arena to debate its 
progress and future applications.

In a lively workshop a range of conclusions were drawn. There was 
agreement that White Space was now inevitable and that it is beginning to 
achieve international momentum. Successful applications will emerge and 
the remaining uncertainty was not seen as a fundamental limit. The US 
Government has suggested that the value of the spectrum to the economy 
is of the order $30 billion. Overall, because of the large number of possible 
areas where White Space could be used, the technology is expected to emerge 
initially as a set of smaller bottom-up market opportunities. This is good in that 
it requires lower investment initially, but bad in that it results in a number of 
smaller fragmented White Space businesses not talking with one voice.

There are several players in the White Space market producing remarkable 
results with a relatively low investment. White Space is only just beginning 
to gain traction. As the idea of unlicensed access to large parts of spectrum 
starts to take shape, White Space leads a new approach to spectrum usage. 
For our part, we see White Space as the first stage in the path towards fully 
cognitive wireless access; something which we actively embrace.

Fraser.Edwards@CambridgeConsultants.com



lEssONs lEARNT IN BIg sysTEM dEsIgN

TAkE A MOdulAR AppROACh
A modular approach is the fastest path 
to completion. Breaking down the project 
into more digestible chunks owned by 
individual modular teams, not only speeds 
up the process, but also reduces the risk.

sTRuCTuRE ThE TEAM TO MATCh ThE 
ARChITECTuRE OF ThE dEvICE
Team selection should not be made using the traditional 
differentiators of disciplines, such as software and mechanical 
teams. Instead teams should be structured by the needs of 
each individual module.  

MOdulEs FOR sysTEM dEsIgN NEEd 
TO BE dEvElOpEd CONCuRRENTly 
One of the advantages of a modular approach is 
that you don’t have to wait for every element to be 
developed before the next stage of development can 
be carried out. It also means that where possible, 
incremental testing at various design stages can be 
carried out, saving precious time.

spENd MORE TIME ON plANNINg ThE 
RIghT ARChITECTuRE
There is a saying in the army that “time spent  
on reconnaissance is rarely wasted”. The same can 
be applied to architecture design. It is the system 
architecture that determines the future  
cost, functionality, and eventually, the success of  
the product.

hAvE A ClEAR spECIFICATION
Clear specification is a critical success factor, especially 
when it comes to module specification. The specification 
must be both exhaustive and exclusive.

If you’re taking on a big system design, our advice would be to start by taking a systems 
engineering approach. It’s a mantra we’ve practiced when designing coffee vending 
machines and clinical diagnostics, to complete manufacturing lines. here are some of our 
key learnings:

duncan.Bishop@CambridgeConsultants.com

CuTTINg CORNERs AT ThIs 
sTAgE AlWAys lEAds TO 
pROBlEMs lATER.
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