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t was back in the 1950s that English math-
ematician and World War II codebreaker
Alan Turing published his landmark paper
speculating about the possibility of creating
machines that think. He devised his famous
Turing Test whereby if a machine could carry
on a conversation that was indistinguish-
able from a conversation with a human
being, then it was reasonable to say that the
machine was thinking.
However, it took many decades before
Turing’s vision became reality. The Turing
Test wasn't passed until 2014 and it’s only
been since then that artificial intelligence
has become a realistic possibility.

”;’_—) “Back in the 1980s, many people work-
ing the field of AI were trying to program

‘smart’ machines by building complex sets
of rules which mapped out the relationship
between some kind of input and some kind
of human-like response or decision,” explains
Abigail Sellen, deputy lab director at the
Microsoft Research Lab in Cambridge, UK.
These early attempts to create Al or ‘expert sys-
tems’ flailed around for a very long time trying
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Artificial intelligence has had a
remarkable rise to fame over the last
decade, evolving from unsuccessful
attempts at creating ‘thinking computers’
into something that will fundamentally
transform our lives for the better

BY LINDSAY JAMES

to craft the syntax and semantics of what goes
on in a person’s head, with little success.

Since then, many of today’s breakthroughs
can be attributed to developments in machine
learning (ML). “ML has evolved as a way of
teaching machines, through training with very
large datasets, the association between input
and output — without teaching these systems
specific rules,” Sellen adds. “Today, this kind
of supervised learning means that we can
convert data into intelligence in the sense that
these networks can look for patterns or fea-
tures in the data they are given. Once trained,
given a new set of data in the same domain,
ML networks can classify it.”

According to Chris Miller, chief technology
innovation officer at Avanade, we are now at an
inflection point where we are seeing a conver-
gence of a number of technologies - including ML
— to make some notable advances. “Unlike in the
past, today we have vast amounts of data to prove,
tune and train the various hypotheses — all sup-
ported by a vast amount of computing capability,
but without the cost of a super computer. We see
this as a ‘super convergence’ of capabilities.”


http://www.technologyreccrd.com

Using Al to detect tumours

Antonio Criminisi from Microsoft Research in Cambridge has
developed an intelligent medical analysis system capable
of improving radiation treatment planning for cancer
patients. At Microsoft's recent Future Decoded event,
Criminisi demonstrated how, using Al, a 3D image

of a tumour is created from a normal CT scan and
provides assistive analytics to guide treatment
planners in creating the best plan to kill cancer
cells while protecting healthy cells.

This super convergence has led to advances
in a number of areas. “We’ve seen some jumps
in AT across several applications over the last
decade,” says Eric Horvitz, technical fellow and
managing director at the Microsoft Research
Centre in Redmond. “It’s supercharging pro-
ductivity in a wide range of business sectors.
As machines become more intelligent, they
become more capable and reliable partners
for daily tasks. Businesses of all sizes, and
across multiple sectors, will benefit from

machines that can better see,
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hear, speak and under-
stand. Many of these
technologies are still
in their infancy, but
I'm optimistic about the
possibilities.”
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An intelligent media industry

Rick Lievano explains how media companies are
already reaping the rewards of Al

Miller says that, for businesses, the new
possibilities provide not just an opportunity
to automate processes and become more effi-
cient, but to fundamentally change the way
they operate. “We expect Al to drive signifi-
cant business results and, in the next three to
four years, be a first-class citizen in the enter-
prise. For those who remember Star Trek, it
is like the computer being everywhere, yet
nowhere - it is an invisible revolution”

Products and services are changing too as a
result of AI. “We only have to look at the auto-
motive industry to see how Al is providing more
intelligent features,” says Sellen. “New kinds of
services such as personal digital assistants, chat
bots and so on are also defining new categories.
Robots are changing the world now too. We
are already seeing this in manufacturing (car
assembly), healthcare (robotic surgery), logis-
tics and autonomous driving, entertainment
(theme parks) and surveillance and security
(military and remote monitoring).”

However, while Al is a powerful and broadly
applicable technology that promises to
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transform business, Horvitz is quick to point
out that its advances won’t replace humans. “As
we develop solutions, we need to keep people
in mind: there’s great opportunity to develop
systems that can support and empower people
and that can collaborate effectively with them.
As we develop new capabilities, we'll also
have to continue to work to understand the
influences of AI applications on people and

“As machines become more intelligent,
they become more capable and
reliable partners for daily tasks”

society, and to consider such issues as ethical
values encoded in systems that make auto-
mated decisions, and the influence of AI on
jobs and economics more broadly. As a tech-
nology company, we hold the power to design
systems that are not only extremely intelligent,
but safe, secure, trustworthy, understandable,
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Advanced retail

customer engagement

Retail and consumer goods companies are using Al in a
nurnber of ways. For example, they are using chatbaots

to make personal and relevant recommendations
to shoppers. The recommendations are based on

shoppers' real-time actions, time of day, location, past
purchases, preferences and inferences made from a

videos,” Sellen explains. “Other vision-related
highlights include Kinect, the fastest-selling con-
sumer electronics device in history at the time
of release, which is now having deeper impact

through wide use within the research commu-
nity. And HoloLens, though we've yet to see the
full impact of this yet, is an exciting and daring
Al innovation that represents the bold, forward
thinking of today’s Microsoft.

“These intelligent services and more are made
available to developers through our Cognitive
Application Programming Interfaces (APIs).
Since these were launched at Build 2016, we
have had more than a billion API calls to these
Cognitive APIs. These include APIs for face
recognition, image captioning, natural lan-
guage understanding and a framework that lets
people build their own bots. All of this is part of
Microsoft’s larger ambition to ‘democratise AT’
- supporting not just developers, but businesses
and domain experts in building their own Al
tools and services.”

Sellen says that more and more of what
Microsoft builds as a company will be infused
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Microsoft's ShiSh Shridar explains how retailers are turning
to Al in an attempt to drive more relevant and personal

host of information that the chatbot has access to.
Shoppers benefit from having a personal shopper
that is tuned to their needs. The increased customer
engagement feeds more data to the Al system,
enabling it to learn more about the customer and, as a
result, become even more accurate in its abilities.
Another important aspect of Al for retail is in
its ability to automate processes and therefore
improve operational efficiencies. Al systems can be
programmed to monitor stock levels and predict
overstock and out of stock situations. It can then
determine the best course of action for preventing
it, well ahead of time. Once the system determines
the best course of action, it will initiate the workflow
(that could include human approval processes) to
execute the promotion.

ShiSh Shridar is retail industry solutions
director at Microsoft

with AI - from building
intelligent  features
for authoring doc-
uments, making
slide decks in
Office 365, help-
ing triage our
inbox in Outlook,
or mining insights in
Power BI. Even our key-
boards are getting smarter through
neural networks: Swiftkey is able
to augment our typing by learn-

ing about our individual writing

style and more accurately predict-

ing what we will type next. “We are

also building the first AI supercomputer

by adding FPGAs (field-programmable gate
arrays) to our cloud, producing more effi-
ciency and speed, but also flexibility to our
computing infrastructure. This approach is
more tailored to running deep neural net-
works using all of the silicon that is available
to get performance at scale”
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enabling it to learn more about the customer and, as a
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Rolls-Royce: more than a manufacturer

And this is just the start. Widespread adoption
of cognitive systems and artificial intelligence
(AI) will boost worldwide revenues from nearly
US$8.0 billion in 2016 to more than US$47 bil-
lion in 2020, according to IDC.

“In the years to come, I see advances con-
tinuing in the different areas of Al including
the accuracy of solutions in vision, speech,
natural language understanding, reasoning
and decision making, and human-AI collabo-
ration,” Horvitz says. “Even small advances in
accuracy can lead to qualitative jumps in the
types of applications and experiences that can
be fielded. I think we'll see innovative solutions
being constructed via pulling together multiple
Al competencies into ‘integrative AT’ solutions,
where systems with more general capabilities
will be developed, and that are more human-
like in their ability to see, hear, speak and
understand situations. I believe we'll see par-
ticularly strong successes with Al solutions that
are tailored specifically for solving problems in
vertical domains. That is, I see a great upside
in using general advances in AI and evolving
AT tools and platforms to compose solutions to

perrormance.

help with specific challenges and operations in
such areas as healthcare, transportation, manu-
facturing and education.”

It seems then, that AI could provide huge
opportunities for the future. “We can apply Al
technology to make driving cars much safer,”

"Al won't just provide new kinds of
decision support and automation,

it will save lives”

Horvitz concludes. “We can apply machine
learning and decision making to such health-
care challenges as predicting which patients
are at the highest risk for readmission or for
acquiring an infection while in the hospital.
We can use AI methods to get to grips with
how drugs interact, to understand how asthma
evolves and affects children — even how to best
design a personalised treatment for cancer. Al
won't just provide new kinds of decision sup-
port and automation, it will save lives” m
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