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Forward by The Honourable

Kirsty Duncan, P.C.

In Canada, we place a great deal of emphasis on empowering our scientists to ask bold questions and challenge assumptions. We 
appreciate the critical roles that discovery and innovation play in building a strong, prosperous society. As such, we are doing our 
best to make the most of Canada’s research strengths. Canada is committed to ensuring that government science is fully available 
to the public, that scientists are able to speak freely about their work, and that scientific analyses are considered as part of the 
evidence-based policy process when government makes decisions. Open science increases the returns from public investment, 
reinforces open scientific inquiry, and promotes new areas of work that can have a global impact.

One fast-growing field where Canada is already acknowledged as a world leader is artificial intelligence (AI). The Government of 
Canada has supported AI research for decades through organizations and programs, such as the Natural Sciences and Engineering 
Research Council of Canada and the Canada First Excellence Research Fund.

What’s more, Canada boasts world-renowned information and communication technology research hubs across the nation. Our 
world-leading strength in Al has also grown across Canada, with research expertise clustered in Toronto, Montreal and Edmonton. 
In fact, we recently welcomed AI investments from Microsoft and Google – validation of our internationally recognized expertise 
in AI, machine learning, and deep learning.

These emerging technologies offer promise for creating innovative companies and well-paying middle-class jobs, as well as 
transforming entire industries. The financial services industry, in particular, is undergoing a sea change thanks to AI-based solutions 
for financial services. The emerging financial technology sector provides opportunities for Canadian firms, as well as everyone that 
uses financial services.

 

We are living in exciting times. Breakthroughs in scientific research around the world are not only leading to wondrous discoveries, 
but also opening up entirely new fields of study. Science, and those versed in it, are truly driving innovation around the world.

The Honourable Kirsty Duncan, P.C.
M.P. Minister of Science
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Almost a year ago, we started researching and 
writing this Report on artificial intelligence 
for business. Our goal was to describe the AI 
landscape for commerce and provide a snapshot 
of how AI is progressing in select countries. 
There’s no question that AI is transformative.  
The statistics on the economic value of AI are 
staggering. The AI and robotics market was 
worth US$10.7 billion in 2014 and is expected 
to be worth US$153 billion by 2020 and to have 
a disruptive impact of between US$14 trillion 
to US$33 trillion. The component for AI alone 
(without robotics) is worth US$70 billion1 and the 
market for intelligent machines is expected to 

reach US$163 billion by 2020 2. 

In addition to economic growth, AI has the capacity to significantly improve 
services, boost innovation and tackle global issues including food security, 
public safety andinfrastructure delivery. But it also has challenges; chief 
among them is the failure to apply the rule of law to AI development.Inclusivity 
is another concern looming large. If AI is going to transform whole societies, 
everyone’s interests must be included – men and women; the rich and the 
poor; the young and the old; the employed and the unemployed. 

And moreover, it must involve geographical inclusivity which means engaging 
countries and stakeholders from around the globe. Importantly, investment 
flowing into AI must be allocated with inclusivity in mind. Other concerns, 
of course, arise from the mass unemployment expected to result from AI in 
many sectors of the economy, and cybersecurity concerns of an AI-powered 
connected world. All of these concerns should be top of mind for every 
government. Recognizing this, the United Arab Emirates was the first in the 
world to create a Minister for Artifical Intelligence and we will see every 
country in the world follow suit.

In this Report, we cover AI in several key industries of global importance, and 
we also go outside the box to cover areas where AI can truly have a positive 
global impact on GDP and society where innovation is most needed, such 

Executive
Summary

as food security, justice, law enforcement and disability AI. At the Institute, 
we’ve been fortunate to have been invited to many countries to explore 
technology including Africa, Asia and the Middle East and we have taken 
those experiences and applied it to this Report, especially in areas such as 
disability AI for the aging population, AgTech to address food security and AI 
with smart contracts for infrastructure projects to stop leakage payments to 
preserve financial interity for emerging nations. 

This Report is about the business opportunities and potential of AI – it focuses 
on 19 key commercial sectors and on the landscape for AI in 14 countries, 
with examples of startups from around the world creating innovative AI. We 
focus on commercialization for one reason only – no country can be an AI 
leader without commercialization of its technology. In other words, if great 
AI research never leaves laboratories, it won’t advance an economy. It is the 
entrepreneurs who take business risks and develop AI that is commercialized 
or utilizable, who will chart the paths of AI leadership and change the world. 

We invite you to join us from November 27-28, 2017, at the AI World 
Forum’s “AI For Everyone” Conference in Toronto with many of the world’s 
leading organizations - where together, we can advance the dialogue on the 
emergence of the AI era inclusively.

Christine Duhaime, BA, D.Juris
Founder

Digital Finance Institute
www.digitalfinanceinstitute.org
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The Business Landscape section of the AI Report 
summarizes how AI is transforming some key business 
sectors of critical importance in the global economy with 
a view to identifying AI innovation trends from around 
the world, as well as to provide thought leadership on 
ways in which AI can be invested in to advance important 
sectors of the global economy. For ease of reference, 
we use the term artificial intelligence or AI generically 
without elaborating on the particular AI technology 
utilized.

Aerospace & Defence

While the application of AI in aerospace and defence is 
not new, it continues to have a significant and growing 
impact. By aerospace, we refer to the branch of 
technology and industry concerned with aviation and 
space flight and by defence, we refer to military assets, 
measures or resources for protecting a country and its 
assets. The two often cross over. Investment in AI in 
aerospace and defence varies by country. Since most 
developed countries have classified spending in AI for 
aerospace and defence, there is no definitive estimate 
of how much is spent on AI in aerospace and defence 
globally. We know, however, that in fiscal 2017, the 
US Defence Department will spend US$15 billion on 
AI solely to test AI and robotics in human-machine 
collaboration in combat strategies, including advanced 
exoskeletons and drone capabilities.3

Aerospace

In aerospace, AI is widely applied, particularly in the US. 
For example, NASA uses AI to detect and capture images 
of volcanic eruptions on Earth and to alert government 
agencies of a pending eruption.4 It also uses quantum 
computers for complex problem-solving, speech 
recognition, air-traffic management, planning robotic 
missions to other planets and to support operations in 
mission control centres. 

NASA’s Earth Observing Mission 1 satellite has used 
AI to fly itself for over a decade, the longest that AI 
empowered technology has ever flown a spacecraft. 
The Earth Observing Mission 1 had an autonomous 
scheduling function that decided on its own when to send 
critical data to humans on Earth for analysis.5  NASA also 
uses AI to power its robotic rover autonomously driving 
on Mars and exploring its surface, sending data back to 
Earth.6 

ALPHA,  AI software being developed in the US that relies 
on deep learning, is being planned for armed combat jets 
to help pilots make tactical decisions. ALPHA reduces 
unpredictability in flight decisions caused by external 
conditions, such as weather. It can take in sensory data, 
organize it, map a combat scenario and undertake 
decisions in less than a millisecond. In simulations, 
ALPHA defeated human tacticians in a shoot-out, even 
with handicaps on speed, turning, missile capacity and 

sensors. The US military is planning to implement ALPHA 
to assist pilots with tactical and situational inputs during 
combat missions.7 

NASA’s Cold Atom Laboratory on the International Space 
Station will be the world’s first in-space demonstration 
of quantum computing, deploying quantum computer 
technology created in Vancouver, Canada, in space for 
the first time in the world.8

Aviation giant Boeing has partnered with Carnegie 
Mellon University to establish an Aerospace Data 
Analytics Lab whose purpose will be to process vast 
amounts of big data for the aerospace industry and 
deploy machine learning to optimize Boeing’s design 
and manufacturing process to improve construction of 
aircraft to reduce costs.9  Boeing also opened a research 
lab to test self-driving vehicle software and hardware for 
applications on land, sea and air that is led by a woman 
in AI.

Business
Landscape
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China has expressed its intention to become a major power in space, to rival NASA by the early 2030s. However, 
the details of its space program are mostly classified.10 China plans to deploy its own rover on Mars by 2022 and 
astronauts on the Moon by 2036. President Jinping Xi wants China’s space missions to drive innovation in China 
in robotics, aviation and AI. The Chinese government is tripling investment in space sciences to US$2.3 billion ,11 

and as a result, China’s aerospace and aviation industry is expected to expand to be worth US$8 billion in the next 
5-10 years.12 

Several Chinese aerospace companies have recently launched, including: OneSpace, which is developing a 59-ton 
launch vehicle with a projected lift-off in 2018; ExPace, which is developing a solid-fuel rocket for companies to 
send small satellites into space; and Land space, which is developing a liquid-fuel rocket to compete with SpaceX, 
Blue Origin and Ariane space.

China is also investing in other major space exploration projects, including a dark matter-seeking satellite, 
an experimental quantum communications satellite that could lead to breakthroughs in communication and 
cryptography, and geolocation and Earth-observation satellites to collect vast amounts of data from Earth. Very 
importantly, by building a network of satellites, China will be in a position to generate big data for sale to the 
private and public sector, and to collect data for its own purposes, including surveillance of industrial activities, 
which is of concern to the US.

In December 2016, Russia announced that it would send a robot named Fedor, to the International Space Station 
in 5 years and to the Moon within the next 15 years. Fedor is already in training and can walk, crawl, lift, shoot guns 
and drive. Fedor was developed by Energia, the Russian rocket manufacturer, and the TSNIImash Laboratory of 
Space Robotics.13  

In the EU, the French aerospace company, Airbus, is developing the first dual purpose self-flying car that will be 
able to drive on land and fly when traffic is congested.14 

The UK, which has a large aerospace industry with £31.1 billion in sales annually, is developing augmented reality 
technology to allow information to be layered into connected devices, such as a headset or smartphone, for 

aerospace applications.15 

©Digital Finance Institute, 2018
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Defense

In defence, AI plays, and has played, a critical role. The US government is spending up to US$15 billion on AI in defence in 2017 to fund war 
gaming, experimentation and new technologies with a view to ensuring it retains military dominance.16 Autonomous military systems are critical 
for security but the future of AI in defence depends upon whether engineers can design autonomous systems with independent capacity for 
knowledge and expert-based reasoning.17 

One of the impediments of AI in defence in the US in particular is the shortage of roboticists and engineers. Because funding lags in defence, it is 
harder to attract top talent. The growing gap in tech expertise in defence raises the concern that autonomous systems for defence may eventually 
be defi cient and lead to a power shift wherein AI services are leased from the private sector, causing the US to fall behind in defence readiness 
compared to other countries.18 

Much of the US defence AI development is conducted at Los Alamos National Laboratory, one of the largest science and technology institutions in 
the world. It conducts multidisciplinary research in various areas, including nuclear and other weapons and much of the work is classifi ed.

Drone technology is increasingly being used in defence. Studies show that global drone spending is expected to reach US$123 billion over the 
next year and US$14 billion annually by 2025. Integrating drone systems will generate US$82 billion in positive economic impact by 2025 in the 
US, and generate more than 100,000 jobs.19 

The US military has developed artifi cially intelligent micro drones that act autonomously using AI, and are designed to work like a swarm, 
communicating and making decisions together, including adaptive formation fl ying. It is expected that they will be used for surveillance missions 
and targeted terminations in the future.20  Drones and robotic killing machines are expected to revolutionalize warfare with a fi rst-lead advantage, 
allowing for the increase of human and infrastructure destruction without the corresponding risks to human life on the part of the initiating 
country, which raises issues of ethics and the law that AI lawyers must resolve.

In the EU, defence spending is being increased after a 2016 report found that the EU is at risk of falling behind due to the absence of technological 
building blocks, such as robotics and AI.21  The EU is contemplating investing €500 million annually on innovation in military research from 2021 
to 2027. Likewise, the UK announced an investment of £100,000 in 2017 for a research fund for AI for the defence sector.22 

It is unknown how much China spends on AI for defence, as much of it is classifi ed. In 2016, China (through private companies funded by or 
with direct ties to, public sector actors), spent US$225 billion investing in or buying technology companies in the US and Canada, particularly in 
strategic industries such as big data, AI and robotics with potential military applications.23 The acquisition of defence companies by China is of 
concern, not just for technology to win the AI race but also for the acquisition of global data which may be sensitive, commercial, confi dential or 
include trade or military strategic tech, a situation the US government noted poses a national security threat.24 

Japan is increasing its defence spending in large part due to tensions in the South China Sea. Japan is investing a record US$51 billion in 2017 on 
defence and much of it is expected to involve AI.25  Of that amount, Japan is spending US$372 million to establish and develop military drones.26  
The US has provided at least US$7.75 million to Japanese researchers since 2007, particularly for AI and robotics.27 

Modus Operandi, a Florida-based software company, is developing a type of AI that seeks to apply human-like logic to fi nd correlations among 
pieces of information to detect terrorists.28  Areas such as terrorist fi nancing involve time-consuming pattern analysis of intelligence and big data 
by humans and machines. An AI system that automates the intellectual analysis done by professionals in counter-terrorism could produce faster 
results and save lives, protecting critical infrastructure and democracy.29 

Russia is creating a robot army with “killer robots” powered by AI. The Russian Chief of General Staff has disclosed that Russia is building a 
complete roboticized unit that will be capable of independently conducting military operations.30 And Russia’s United Instrument Manufacturing 
Corporation has developed software that it says can be installed on any robotic system to allow it to make decisions to kill on its own, such as 
carrying out an attack on enemy artillery without human intervention. It uses AI to locate a human on a battlefi eld (or a living room) to eliminate 
him or her.31

Creating and coding machines with AI to terminate a person raises unresolved legal and ethical concerns.32
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Agriculture

AI is projected to revolutionize agriculture. 

AgTech, one of the most under-developed areas of AI will, in about one to two years, become 
one of the most important areas of AI, on par with cyber security. Agricultural automation, 
for example, is critical to sustain food production in the face of massive global food security 
issues, starvation in Africa and an agricultural labour crisis caused by aging farmers and an 
aging population.33 

Agriculture is a US$5 trillion industry, representing 10% of global consumer spending. 
Investment in agricultural technology startups was US$3.23 billion in 2016.34  While it is 
uncertain how much of that investment was in AI specifi cally, analysts have determined that 
US$363 million was invested in farm management software, sensors and the IoT – areas 
with AI overlap.35  It is estimated that by 2020, over 75 million IoT devices for agriculture 
will be in use, and by 2050, the average farm will generate 4.1 million data points per day, up 
from 190,000 in 2014.36 

The agribot market is expected to grow to US$16.3 billion by 2020, up from US$817 
million in 2013 and encompass growth in adaptive robots, autonomous navigation in fi elds, 
automated farm operations, computer vision and precision agriculture. Drones for farming, 
for example, is expected to be US$2 billion, and some expect that 80% of the commercial 
market for drones will be dedicated to agriculture, adding approximately US$60 billion in 
economic activity.37 

Precision agriculture, which uses tech and big data analytics to optimize agricultural inputs 
for predictive AI, will be a US$4.55 billion market by 2020. Emerging markets are expected 
to see the fastest growth in precision AI for agriculture.38 

AI can facilitate large scale farming production, processing, storage and distribution of 
agricultural goods more effi ciently than humans and moreover, can be used to collect 
data about crops and be programmed to apply needed inputs such as water, chemicals or 
fertilizers when and where needed, and fi ll gaps in the agricultural labour force.39 

The range of AgTech development is impressive. Tech fi rms are working on satellites that 
monitor drought patterns, tractors that can detect and kill sick plants and smart phone apps 
that can identify what disease destroyed a crop to allow for safer, better controlled and more 
tailored pesticide use. In the US, scientists developed an AI program with machine learning 
that can correctly identify crop diseases in 99.35% of the cases based on a catalogue of 
images from which it learns.40 

In the US, a company is developing a self-driving tractor and another, farmbots that “learn” 
as they roam across farmland, using sensors to identify pests, diseases and weeds. The 
farmbots feed data about the crops in real time to computers, which analyze the data and 
recommend farming decisions based on its fi ndings.41 
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to provide food security for the 108 million people 
suffering from crisis level food insecurity, exacerbated by 
protracted wars and record staple food prices, especially 
in Africa and the Middle East.55 

Canada is a case in point that has the potential for 
AI leadership to emerge in agriculture if government 
agencies provided grants to startups. In Ontario alone, 
the agri-food sector adds $36.4 billion to the province’s 
economy and supports 800,000 jobs, surpassing the 
financial services sector in economic importance.56 In 
Canada, the labour shortage in the agricultural sector 
will reach 113,800 jobs by 2025 due to a combination 
of factors, including an aging workforce and the rural 
location of farms. Even Canada has pockets of severe 
food security issues equal to Africa; for example, 48% of 
First Nations living on a reserve in Ontario experience 
severe food insecurity.57  AI represents a key way to fill 
labour shortages and at the same time provide smarter 
agricultural management that can solve food security 
and save lives.

plants more efficiently, selecting desirable traits, such as 
yield or resistance to disease.49 

Combining farming with retail, New Jersey-based 
Bowery launched a vertical farming business that uses 
automation, machine learning and vision systems to 
monitor and tend to crops to provide a scalable way to 
provide food on the retail level. The AI systems draw in 
data from a network of sensors across the facility that 
measure a variety of data points impacting growth of 
plants using cameras and computer vision to detect 
changes in plants. By correlating these images against 
other variables detected by the sensors, such as humidity 
or temperature, the software can determine and adjust 
the drivers of changes in plant health, taste or quality.50

Farm note, a Japanese startup, developed a wearable that 
collects data from cows for all sorts of farming purposes 
that is used to control and monitor livestock. Farm note’s 
wearable device is attached around the cow’s neck like 
a watch. It gathers information about a cow’s activity 
in real time and texts notices to the mobile phones of 
farmers to alert them to material changes, such as when 
cows are unwell, roaming, ovulating or giving birth.51

AI, finance and AgTech is a growing intersection of 
potential growth. Farm Drive, a Kenyan data analytics 
startup, helps small farmers in Africa access credit from 
local banks by generating credit scores by using data 
inputs from farmers and farm data derived from satellite, 
agronomic and local economic datasets using algorithms. 
It is also developing decision-making tools for financial 
institutions to use to create financial products suitable 
for small farmers, such as tailoring loan paybacks to 
match harvest yields.52 

Agricultural equipment giant John Deere funds an 
AgTech accelerator to support entrepreneurs who 
have an idea, intellectual property or a prototype for 
agricultural innovation with seed funding, as well as 
mentoring with strategic companies partnering with the 
program.53 

The most important application of AgTech is food security. 
With a global population expected to reach 9 billion by 
2050, agricultural production must rise by 70% to meet 
human food needs.54 Food security could be achieved 
with investments in AI with innovative ecosystems to 
improve yield, better manage food production, and to 
improve global food distribution logistics infrastructure 

Blue River Technology, a US company, developed 
a tractor with machine learning capabilities. It can 
photograph 5,000 plants a minute while driving on farm 
fields and can identify each sprout as lettuce or a weed, 
allowing farmers to make tailored agriculture decisions. 
As well, some farmers use AI for pest control.42 PestID, a 
mobile app created by a pest control company, can cross-
analyze pictures of bugs or vermin taken by a farmer in 
the field to identify the pest and provide information on 
what chemicals to use for pest control.43 

In Australia, a startup named The Yield develops 
micro climate crop and aquaculture sensing systems 
that use sensors, models, AI and apps to help farmers 
make decisions based on data collected from fields or 
waterways.44  Using predictive AI, it can predict when 
best to harvest, plant, feed and protect crops based on 
data points collected.45

The Queensland University of Technology is building 
robots that will be able to perform manual agricultural 
tasks in orchards, such as fruit-picking, much faster 
than humans, improving agricultural output and 
use of resources.46 Abundant Robotics, a robotics 
and automation startup, is working to perfect and 
commercialize an apple-picking robot to reduce the $200 
billion orchard farming industry’s reliance on seasonal 
labour – labour that hasn’t improved productivity in 20 
years despite yield increases.47 

Entrepreneurs, especially in the US, are focusing on 
more efficient food production and processing, as well 
as optimization of crop growth using AI in creative 
ways. Cainthus, a machine vision company based in San 
Francisco and Ottawa uses facial recognition technology 
for cows that can identify cows by their facial features 
in 6 seconds, allowing farmers to monitor them more 
quickly and with minimal human interaction.48 

Farm View, an initiative at Carnegie Mellon University, is 
combining sensors, robotics and AI to create mobile field 
robots to improve plant breeding and crop-management 
practices. Farm View’s robots will be able to gather data 
from fields to help farmers make management decisions 
and allow them to grow more abundant and higher 
quality food with fewer resources. Carnegie Mellon is 
also developing AI for plant breeding, wherein robotically 
gathered plant phenotype data is combined through 
machine learning with genetic and environmental data 
to help accelerate the breeding process by evaluating 
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sector. Uber, for example, has an AI research lab in the 
US to work on routing cars and matching customers 
in a pool more effi ciently, to save time and improve 
performance.71 

As the world’s largest vehicle market, China has set a goal 
for 20% of its cars to be highly autonomous by 2025, and 
for 10% of its cars to be fully self-driving by 2030, goals 
that are expected to take jobs away from professional 
drivers.72 China’s LeEcois said to be developing the 
LeSEE Autonomous Electric Super Car, the world’s fi rst 
fully autonomous car.73  Baidu is developing AI for a wide 
range of applications, including mass production of self-
driving cars.74 It expects to have commercial autonomous 
vehicles on the road by 2018, and non-commercial 
autonomous vehicles on the road by 2021.75

Baidu is partnering with Nvidia to develop a platform 
for autonomous vehicles and with US-based Velodyne 
to make sensor components more affordable to sell self-
driving cars to the mass market.76 

Mobvoi, a Chinese AI startup, is developing voice 
recognition and natural language systems for 
Volkswagen’s autonomous vehicle division. These 
include a smart rear view mirror that provides navigation, 
messaging and information through voice input.

competing fatal traffi c outcomes, such as to crash into an 
oncoming car or avoid the car and drive off a cliff.65 

The connection to digital fi nance is important. 
Autonomous cars will use sensors to feed vast amounts 
of big data on vehicle performance and driver behaviour 
to third parties, communicate with other devices, as 
well as use apps capable of making payments for a 
range of services. They will be able to conduct fi nancial 
transactions for everything that requires payments 
along a driver’s route, whether paying for parking 
or paying for gas.66 A self-driving car equipped with 
payment capabilities could pick up and pay for groceries 
independently of its owner. Banking from vehicles will 
allow drivers to check balances, pay bills, transfer money 
and perform other basic transactions on the go. Financial 
institutions are working on integrating banking services 
with autonomous vehicles in ways that allow on-
boarding, and vehicle-originated payments, eventually 
with their own bank account, like any legal or natural 
person.

Tesla is a leader in the autonomous vehicle sector. Since 
October 2016, Tesla’s vehicles have had self-driving 
capability equipped with surround cameras, ultrasonic 
sensors, a forward-facing radar with enhanced processing 
capabilities and an on-board computer.67  Tesla’s self-
driving cars have, on average, 0.33 disengagements 
(when a human must take control to avoid an accident 
or respond to a technical problem) per autonomous 
mile.  In other words, humans need to take control of a 
self-driving car about once every 3 miles.68 However, 
Tesla’s self-driving car technology has faced setbacks. 
In May 2016, a Tesla Model S autonomous vehicle was 
implicated in the world’s fi rst fatal autonomous vehicle 
crash when its driver was killed after the vehicle’s 
sensors failed to detect a truck driving across his path.69

Uber is also expanding into the autonomous 
vehicle sector, however, its autonomous 
vehicle pilot program has run into 
problems, including litigation. According 
to driving statistics compiled by a third 
party, Uber performed the worst out of 
6 major autonomous vehicle companies 
testing vehicles on US roads, with one 
disengagement per mile.70 Much of the 
AI in respect of self-driving cars occurs 
in labs or institutes run by the private 

Autos & Transportation

Self-Driving Cars

Of the industries to be affected by AI, transportation – a 
US$10 trillion industry globally – is one of the largest.58  
The autonomous vehicle industry alone is projected to 
be worth US$2.6 trillion a year within 15 years, due to 
advancements in AI and disruptive business models.59 
Although prototypes for autonomous vehicles have 
existed since the early 2000’s, advances in sensing 
technology and machine learning for perception only 
recently led to the deployment of autonomous vehicle 
models.60 

The benefi ts of self-driving cars include 90% fewer 
accidents, 40% lower insurance costs, complete 
elimination of drunk drivers and the ability of people with 
disabilities to have greater mobility.61 Over 1.24 million 
people die in road accidents annually – self-driving cars 
can reduce that number and save lives.

Self-driving cars and ride-sharing will grow hand-in-
hand, disrupting the space, resulting in a continued 
decline in car ownership and an increase in sharing of 
cars. Automation will be employed to improve safety 
and to allow people to do other things while moving 
from point A to point B. Because autonomous vehicles 
are predicted to reduce car ownership, automakers 
are investing in shared vehicle technology. Volkswagen 
invested US$300 million in Gett, a ride-sharing service in 
Rwanda with a view to the potential of ride sharing and 
AI in Africa to remediate public transportation woes. In 
Nigeria, Africa’s largest country and largest economy, 
public transportation projects have stalled over poor 
infrastructure and could benefi t from a similar focus 
on ride sharing and self-driving vehicles in the future.62 
Reduced ownership of cars is also disrupting lending in 
the automobile industry, with the auto fi nancing market 
expected to shrink up to 50% over the next 10 years.63 

Economists believe self-driving car technology will create 
a US$87 billion solutions market for car manufacturers, 
parts suppliers and tech fi rms by 2030, of which software 
will be the largest component (e.g., AI). Up to 90% of new 
cars will be “connected” in developed markets by 2020.64 

However, there are complex legal and ethical issues for 
lawyers to resolve with self-driving cars such as how 
a self-driving car should react when confronted with 
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Audi’s autonomous vehicle system.82 

In Korea, Naver, Korea’s biggest Internet company, 
is investing 500 billion over the next five years in 
AI technology for voice recognition commands in 
autonomous vehicles.83 SK Telecom, Korea’s leading 
wireless carrier, is working with Intel to develop an 
integrated approach to autonomous vehicle technology. 
SK Telecom is focusing on vehicular communications and 
video recognition technologies, while Intel is developing 
a platform for an automated vehicle with V2X technology 
that allows cars to communicate with other systems, 
including other cars and road sensors.84 Yamaha is also 
developing a robot that will actually drive cars, like a 
robot chauffeur.

While self-driving car technology is growing 
exponentially, the law and ethics remain impediments.85 

In Asia, the self-driving car space is markedly 
different from the US or the EU in that its approach is 
collaborative and cross-industry inclusive. For example, 
in Japan, Fujitsu, Toshiba, Hitachi, NEC, Panasonic, Sony, 
Mitsubishi and Sharp joined together and allocated 
¥300 billion to develop AI for a variety of applications, 
including self-driving cars.80 Self-driving ecosystems 
cannot grow without such collaboration.

As well, Hyundai and Kia joined forces to develop a car 
that will self-drive based on AI and be able to interact 
with the driver’s home and office while self-driving. It 
will use remote-controlled support technology to detect 
road emergencies in advance by exchanging information 
with other objects on the road, smart traffic technology 
to analyze traffic conditions to find optimized routes to 
get to a destination and have a mobility hub technology 
linked to other connected devices.81 Autonomous 
vehicles will have to integrate with government 
systems and with each other, hence countries with early 
integrated approaches will lead in auto innovation. 

There is also a growing trend of autonomous vehicle 
technology suppliers partnering to provide automakers 
with a more cohesive product. For example, Nvidia is 
partnering with Bosch and SF to provide technology for 

Alibaba, the Chinese e-commerce giant, is investing 
in technology that can potentially transform the auto 
industry by creating the first Internet car. For example, 
it has invested in Banma Technologies, a Chinese startup, 
to develop Internet systems for cars fitted with an OS 
system and machine identification module that secures 
cellular connections for industrial applications, as well 
as a Bluetooth virtual car key, vehicle locationing, voice-
command-enabled remote control of in-car functions 
and real-time road condition alerts.77 

A Chinese robotics company is developing autonomous 
vehicle technology based on neural networks to detect 
other vehicles, pedestrians and objects on the road 
in real time and in poor weather conditions so that 
self-driving cars will not kill pedestrians in rain, snow 
or in conditions of reduced visibility.78 In Korea, the 
Electronics and Telecommunications Research Institute 
developed an ultra high-performance processor for 
autonomous vehicles that collects information from 
radars and ultrasounds and processes that information 
to help self-driving cars navigate.79 
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time, and relaying the data immediately to life guards so that they can make decisions 
about allowing people to swim at public beaches or not. The drone can distinguish 
between sharks and other marine animals, such as dolphins and whales, and 
distinguish between sharks and surfers, swimmers or boats.91

Tracking ships in oceans can also be improved with AI. While 90% of the world’s cargo 
moves by sea, once cargo is on a ship, there is little information available to charter 
parties about what paths ships take. Only recently have large ships commenced 
regularly transmitting location data, but even then they can “go dark” at any time – a 
problem big data and AI can rectify.92 

An Israel-based startup is working to address this problem. It developed tech with 
natural language processing-based AI systems to identify pathways and patterns 
of behaviour of ships at sea, creating maps that show when a ship meets another 
vessel mid-ocean to transfer cargo, or crosses in and out of a country’s territorial 
waters in patterns that suggest illegal fi shing or other unusual behaviour for border 
offi cials, law enforcement agencies, fi shing authorities, coast guards and insurance 
companies.93

Rolls-Royce and the Autonomous Shipping Alliance are opening a R&D Centre 
for Remote Control & Autonomous Ships and Artifi cial Intelligence in Finland. 
The Centre will provide the world’s fi rst autonomous maritime services by 2025, 
including autonomous shipping platforms.94 It will explore sensor fusion, control 
algorithms (navigation and collision avoidance) and communications to command 
bases.95 

Bourbon, a services company in France, is partnering with Automated Ships Ltd. in 
the UK, to build the world’s fi rst fully autonomous prototype ship, the Hronn, for 
offshore energy operations. The Hronn will be a light-duty utility ship that services 
offshore energy sites and fi sh farms employing dynamic positioning, satellites, 
marine automation and communication technologies. The Hronn’s sea trials will take 
place in Norway and be observed by the Norwegian Maritime Authority.96 

Ships and Boats

In an interesting move for the AI autonomous vehicle space, a consortium made up of the EU’s 
Maritime Unmanned Navigation Through Intelligence in Networks Project, China’s Maritime 
Safety Administration, Wuhan University of Technology, and Rolls-Royce are developing self-
driving technology for oceangoing ships to be deployed by 2020.86 Developing and testing self-
driving technology in the ocean is a fraction of the cost of testing on highways and the technology 
resulting therefrom is cross-applicable. A key driver for self-driving ships is pressure from the 
shipping industry, increased cargo demands and a declining labour workforce in shipping. The 
consortium is testing sensor arrays in various operating and climate conditions in Finland, and 
creating a simulated autonomous boat control system with situational-awareness sensors. 
The Norwegian Maritime Authority and Norwegian Coastal Administration authorized trials 
of self-driving boats in the Trondheim Fjord.87

In a similar vein, Canada’s Saguenay fjord (off the côte-nord of the St. Lawrence River) would be 
an ideal testing ground for self-driving boats, as would British Columbia. Vancouver is Canada’s 
most important port, handling over 150 million tons of cargo annually, valued at $200 billion. 
If Canada had a national AI strategy, it could encompass this critical sector with Vancouver or 
Québec being the ideal jurisdiction to invest in self-driving oceangoing ships. The St. Lawrence 
River, for example, has mandatory ship pilotage to navigate its treacherous waters and would 
be an ideal navigable waters testing ground for autonomous shipping with predictive AI.88 

In 2014, the US Navy began developing drone boats for autonomous defence at sea. The drone 
boats use limited AI to coordinate automatic assaults on enemy vessels.89  For example, if a 
potential threat is detected, a team of drone boats collectively decide which of them should 
pursue the threat. In the future, such boats could be a fi rst line of defence for protection, 
escorting, intelligence, surveillance and reconnaissance missions.90

In Australia, a startup developed an anti-shark drone that uses sensors, deep learning neural 
networks and image processing technology that identifi es sharks in the water along popular 
beaches and sends warnings to lifeguards at beaches. It works by analyzing footage in real
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a combination of AI and virtual reality to build more 
effi cient airplanes and reduce manufacturing costs. 
France recently hosted the 2017 Paris Air Forum which 
covered how Google and Airbus are working together to 
create a unifi ed EU sky system to control aviation traffi c 
systems and a satellite intelligence system for aviation.101 

Big data will fundamentally alter aviation. That’s because 
there are 2.5 exabytes of data generated including 
fl ight tracking, weather conditions, airport information, 
airline information, market information, passenger 
information, air safety reports and aircraft data that can 
be marshalled to help airlines increase sales, improve 
customer loyalty, improve fuel management, manage 
fl eets effectively and improve services. For example, 
predictive AI could be used to predict and avoid aviation 
turbulence, a predominant cause of accidents and 
injuries costing airlines millions in compensation and 
post-event inspections and repairs, fl ight delays, extra 
fuel and route deviations.

Aviation

AI will bring about signifi cant changes in the aviation 
industry. Aviation was one of the fi rst industries to 
implement AI with autopilots and load-shedding 
systems to make smart decisions.97 Commercial aviation 
is already heavily automated – modern airplanes are 
fl own by autopilot technology that tracks their positions 
and fl ight routes using motion sensors, GPS and other 
technology.98

Another major area for AI in aviation is fl ight safety and 
fl ight planning. Poor fl ight planning is responsible for 
60% of accidents in commercial aviation. New aviation 
technology using AI will be able to monitor an airplane’s 
altitude, use autopilot to navigate the airplane back 
to safety if it is in a risk position, and will have voice 
recognition and machine learning to allow pilots to have 
a more interactive and safe experience piloting airplanes.

In the US, NASA has developed aircraft anti-accident 
software that can land an airplane by compensating 
areas of the airplane that were damaged in-fl ight with 
undamaged areas. NASA also has developed technology 
that can determine the structural integrity of a damaged 
airplane and devise a repair protocol for repair that 
meets aviation standards using AI. In a similar vein, 
researchers in the UK developed an autopilot that uses 
machine learning to analyze data from real fl ights and 
creates a list of fl ight scenarios to help a pilot adapt to 
the fl ight environment and fl ight situations based on the 
scenarios.99

Advances in sensor technology, computing and AI may 
eventually render human pilots obsolete. Government 
agencies, as well as NASA, are experimenting with 
replacing co-pilots with robots or remote operators. In 
NASA’s case, it is looking at technology to auto manage 
many fl ights at the same time and controlling and landing 
an airplane in a distressed fl ight situation remotely when 
a human pilot is incapacitated.100 

In France, Airbus has disclosed that it is working on 
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the performance of individual components of a train for 
sources of inefficiency, as well as the overall status of 
a rail network to ensure tracks are clear and trains are 
where they ought to be, and to improve asset utilization 
to make sure that the rail network is transporting as 
many passengers and cargo as possible.104

Trains

In train transportation, advanced algorithms are being 
used to mine vast amounts of operational data for 
numerous purposes, including to recommend action for 
maintenance. In many cases, AI can eliminate the need 
for length root cause identification of a malfunction or 
maintenance issue on routes, allowing train companies to 
make repairs more quickly and at a reduced cost. AI can 
be applied to optimize scheduling, compile lists of tools 
and inventory required for a given job and determine the 
impacts on fleet availability.

Singapore developed a machine learning program 
to predict improved public transport use, based on 
distribution of land use and amenities in the country. 
Researchers gathered data from Singapore’s smart card 
system, combining it with city-wide information on how 
land was used, and maps identifying amenities within 
close proximity of metro and bus stations to predict how 
increasing public transportation routes would secure a 
corresponding increase in use of public transportation.102 

In France, the Institute of Technological Research, System 
X, French National Railways and Al stom launched 
a project to automate some functions performed by 
human train drivers using AI, including distinguishing 
between line sides and signals, spotting passengers on 
a station platform, monitoring defects on passing trains 
and recognizing objects on train tracks.103 

Siemens, the German industrial manufacturing company, 
is using big data, sensors and predictive AI to develop 
smart railway infrastructure called Railigent, to ensure 
that trains in its network are on time. Since Siemens 
introduced one project in Russia in 2016, it has had only 
9 delays on rail trips from Moscow to St. Petersburg 
based on 16 trains running multiple journeys each 
day. Sensors on Siemens trains monitor everything 
from engine temperature to vibrations on the rails 
and engage cameras outside of the train’s  windows to 
record weather and other external conditions. Data on 
how systems are operating, as well as external real-time 
datasets, such as weather, are collected and relayed in 
real time. The sensor, camera and machine data is used 
to improve asset availability through predictive AI for 
maintenance (i.e., making decisions about the ideal 
time to replace and repair components based on data 
predictions), to increase energy efficiency by monitoring 
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Motorcycles

Motorcycles are also being built with AI. Yamaha 
is developing AI technology to reduce motorcycle 
accidents105  and has built a robot modeled on a 
motorcycle (a motobot) to test driving and advanced 
rider safety systems. The motobot uses machine learning 
to make decisions in respect of the best route to take on 
a road and how to control the motorcycle’s performance, 
particularly with respect to speed and safety.106 

Kawasaki is building its newest motorcycles with AI that 
will adapt the motorcycle to a rider’s style and skill level, 
based on conversations between the human driver and 
the motorcycle. A natural language dialogue system will 
allow riders to talk with their motorcycles and for the 
motorcycles to respond.107

Future

AI is helping in the development of new forms of 
transportation. Chinese startup Beijing Yi-Hang 
Creation Science & Technology Co. Ltd. is developing an 
autonomous aerial vehicle called Ehang, that resembles 
a quad copter with a passenger cab on top which will be 
launched in Dubai in July 2017. Ehangs are human sized 
drones that can be used for taxis or any other purpose 

for one-person transportation.
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legal advice to protect the public and the administration 
of justice, and thus only lawyers can offer legal advice, 
including in the form of a chatbot. Thus, the chatbot Alex 
disclaims that it is not a legal advisor, and only provides 
general legal information.

Another chatbot named Marco is a virtual interviewer 
that simulates a job interview. It is a didactic chatbot that 
can be used to train the user to improve job interviews. 
Marco asks questions that may be asked by a potential 
employer, then gives detailed feedback on the right 
answer to give during job interviews.112

Chatbots

Chatbots will become the number one way businesses 
engage with customers and do business, resulting in the 
shrinkage of traditional websites and the reduction in 
the creation of mobile apps.108 Chatbots on a messaging 
service, such as Facebook Messenger, We Chat or 
WhatsApp, are expected to grow significantly for non-
commercial purposes, non-sensitive uses and non-
confidential services.109 For commercial or confidential 
uses, custom chatbots will likewise grow exponentially, 
particularly as a result of the 2017 US Executive Order 
that eliminates the privacy protection of non-US persons, 
necessitating non-US companies to use platforms that 
are not in the US to comply with privacy laws.110 

Chatbot technology is distinguished from other types 
of computer applications through simulating of an 
intelligent conversation with humans using natural 
language. Chatbot architecture integrates a language 
model and computational algorithms to emulate 
informal conversations between a human and a machine. 
They are not only popular but produce positive results, 
according to our research. For example, studies show 
that young people tend to feel more relaxed talking 
to a chatbot than to a human. Chatbots can repeat the 
same material with users endlessly, which is ideal and 
cost effective for learning; they do not get bored or lose 
patience; are new and interesting to users; and are non-
judgmental. Chatbots could potentially provide quick 
and effective feedback for all sorts of uses, including 
learning, education and support services.

One of the best known and earliest chatbots was Eliza, 
created in 1966. Eliza was a chatbot programmed as a 
Rogerian therapist. It was used with humans in a way 
that was not transparent and it was able to fool patients 
into believing that they were conversing with a human. 
Several German libraries developed chatbots in the mid-
2000s, such as Stella which was developed in 2004 and is 
still in use. Askademicus also appeared around that time 
at the Technische Universität Dortmund and continues 
to assist users on the library’s website.111 

Students of the University of Pittsburgh School of Law 
are developing a legal education and information portal 
which uses a chatbot called Alex to assist visitors locate 
legal information. Legislation in most countries prohibits 
non-licensed and non-practicing lawyers from giving 
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a US insurance company, created a chatbot based on the 
personalities and brains of two of its employees. It learns 
based on interactions with users to improve its service 
over time, while the two humans remain available to 
speak with users over the phone to handle more complex 
cases. Lemonade handled an insurance claim from start 
to finish in three minutes, believed to be the first time an 
insurance claim was handled solely by AI technology.123

Canada’s Chatbo is creating the first anti-money 
laundering and counter-terrorist financing chatbot 
with a corpus developed by lawyers for compliance for 
banks, law enforcement, realtors, law firms, casinos and 
government agencies.124

million users, and can assess 520 diseases, representing 
90% of the most common medical issues experienced by 
people in China.117 Weibo launched a health chatbot also, 
called XiaoIce, which interacts with We Chat’s 40 million 
users.118  If a user sends the chatbot a picture of a broken 
ankle, XiaoIce will respond by asking the user how much 
pain the injury is causing.

The Australian government is developing a chatbot to 
help people avoid speaking to government employees on 
the phone that will provide relevant answers to a wide 
range of government services.119 A Dutch employment 
agency designed a chatbot named Tim to help users 
search for jobs using parameters they feed to the chatbot 
during the conversation.120 

Kakao Talk, Korea’s most popular messaging app, is 
developing a chatbot to interact with users who will be 
able to ask it about the weather or movie times, and get 
help making restaurant reservations, ordering food or 
translating speech.121 Kakao has self-learning software 
which determines what a user is interested in based 
on what they have viewed in the past and recommends 
tailored services or products for that user.122 

There is also a trend towards non-generic chatbots with 
a continued human connection. For example, Lemonade, 

One of the most prolific areas of chatbot use is in 
financial services. Examples include the Bank of America 
which launched Erica a number of years ago – the first 
financial services chatbot in the world. Erica is a chatbot 
on a mobile app that uses AI, predictive AI and cognitive 
messaging to help customers make payments, check 
balances and pay loans.113 Credit Agricole, a French 
network of cooperative and mutual banks, developed 
a chatbot called Marc that uses AI to interact with 
customers on health and insurance.114 

Chat Pay, a Nigerian app, allows customers to execute 
financial transactions through social media channels. 
It has advanced capabilities to facilitate the transfer of 
funds between banks, pay utility bills and find nearby 
ATMs.115 KEB Hana Bank, a major bank in Korea, 
launched Korea’s first text banking service that uses a 
chatbot to allow customers to send money and check 
bank account information using text messages.116 

Baidu has the most advanced chatbots in the world. For 
example, it developed the first chatbot in the world with 
AI for the health services sector called Ask A Doctor. It 
processes symptoms submitted by users and responds 
with an immediate diagnosis, and locates doctors nearby 
for medical care. Ask A Doctor uses deep learning to 
analyze health data collected by Baidu from its 680 
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course using GPS. The students spoofed the yacht by 
creating false GPS signals to gain control of the yacht’s 
GPS receiver.132  The issue with gaining control of planes 
or ships is not only one of international safety but an 
issue of the security of prominent persons who are at 
their most vulnerable when in the air or at sea.

Cyber security is particularly attractive to transnational 
criminal organizations, including the Mafia. Europol 
discovered that transnational criminal organizations 
hacked the systems of the Antwerp Port to obtain the 
location and security details of certain containers that 
were storing billions of dollars worth of illegal drugs that 
the Mafia had smuggled into the country, allowing them 
to move in and steal those containers from the Port with 
the illicit drugs inside. The operation was only uncovered 
from the Silk Road Bitcoin take down in the US that 
revealed the extent to which transnational criminal 
organizations used the Silk Road to traffic illegal drugs 
on the Dark Net on a global scale, facilitated by Bitcoin 
payments.

Aviation is a case in point. The aviation industry depends 
on one of the world’s most complex and integrated 
technological systems to function and it is increasingly 
at risk from threats because of the interconnected and 
interdependent character of the world of commercial 
aviation. Air traffic control systems are especially 
susceptible to exploitation because experts say parts 
of the system are unencrypted, unauthenticated and 
can be circumvented by smart phones. Experts also 
say it is possible to take over an airplane’s flight and 
communications system with a smart phone to change 
the heading and speed of an airplane, although there are 
no known instances of this occurring or of it being made 
public. 

Vulnerabilities in aviation that are exploited can have 
devastating effects. The 2008 Spanair crash that killed 
154 people was caused by a Trojan horse that infected the 
central computer system used for monitoring technical 
problems in airplanes.130 In April 2013, hackers broke 
into the Dubai International Airport website and leaked 
email addresses and passwords of airport employees.131  
Wifi networks pose additional risks. Airports provide 
Internet access on private wifi networks for baggage 
tracking and passenger ticketing which are vulnerable to 
threats.

The threats are not just in aviation. The shipping sector 
is also vulnerable. Researchers have shown how the 
Automatic Identification System, the global system that 
identifies and tracks ships in real time, can be broken 
into through ISPs to alter the AIS data to change ship 
information being disseminated, such as the position, 
course, cargo on a ship or its flag, and could be used to 
falsify information (e.g., an Iranian ship with nuclear 
cargo ostensibly appearing in AIS off the coast of the US). 
According to hacking researchers, flaws in the AIS system 
can also be exploited to send false weather information 
to a ship (e.g., storm approaching) to route around or 
cause ships to transmit AIS traffic much more frequently, 
flooding the channel and blocking communications from 
marine authorities and other vessels in range. Bad actors 
could exploit these vulnerabilities, leading to serious 
consequences.

Researchers have managed to use GPS equipment to 
take control of the navigation systems of large ships 
in the Mediterranean. In 2013, university students 
discovered they could coerce a 213-foot yacht off its 

Cyber Security

Given the global importance of cyber security and the 
daily occurrences of cyber attacks, AI and machine 
learning play an increasingly important role in cyber 
security. In due course, we will see AI being employed 
as the main defensive strategy to combat cyber attacks. 
Cyber attacks represent the biggest threat to businesses, 
governments and institutions, with cyber crime 
costing the global economy US$445 billion annually.125 
Nearly 178 million personal records were exposed 
in data breaches in 2015, including records from the 
Department of Homeland Security and the FBI.126 

In 2016, US$3.1 billion was invested in 279 cyber security 
startups127, and those that specialize in AI and machine 
learning were the top investments. Machine learning in 
cyber security will boost spending in big data intelligence 
and analytics, reaching as much as US$96 billion by 2021. 
Prospective buyers are from industries that are especially 
vulnerable to cyber attacks such as government, 
defence or banking, where there is either a strong 
interest in using machine learning for threat detection 
by analyzing data at scale128  or legal requirements to 
protect personal data. Sectors of critical infrastructure 
most vulnerable to cyber attacks are airports, oil and 
gas pipelines and hospitals. The importance of both the 
threats of cyber attacks, and its attendant economic 
and commercial damage, particularly where it involves 
extortion demands for anonymous payments of Bitcoin, 
cannot be underestimated. When cyber attacks involve 
critical infrastructure, they threaten international 
security and democratic institutions. They also threaten 
the rule of law and in cases where cyber attacks are 
undertaken to critical infrastructure for ideological 
purposes, they constitute terrorism. Often threats of 
terrorism from cyber attacks go unnoticed, unreported 
and uninvestigated because managers of critical 
infrastructure are unfamiliar with terrorism laws and 
when they pay ransoms in Bitcoin from cyber security 
attacks that are terrorist based, they are unwittingly 
engaging in terrorist financing.

The Department of Homeland Security reported a 383% 
increase in cyber attacks against critical infrastructure.129  
The frequency and complexity of cyber attacks in critical 
infrastructure systems is growing and has reached 
the point where AI is needed for defence of critical 
infrastructure systems to protect the public from harm.
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people by 2020 to monitor threats, develop cyberspace 
capabilities, defend against cyber attacks and support 
combat units.142 

 

the security status of Internet-connected devices for 
institutions and enterprise.138 In the UK, Dark trace 
uses machine learning algorithms to spot patterns 
and identify potential cyber criminality in certain 
sectors, including energy, manufacturing, retail and 
transportation.139 Comae, a UAE-based cyber security 
solutions provider powered by AI, develops endpoint 
detection and response software to identify threats for 
business applications.140

MIT’s Computer Science and Artifi cial Intelligence Lab is 
developing a cyber security platform that uses machine 
learning with the help of analysts to review data and 
fl ag cyber security threats which eventually may mean 
that analysts only have to view 100-200 items per day, 
compared to the tens of thousands of items that cyber 
security analysts typically deal with on a daily basis.

In the public sector, one of the biggest players in the 
AI space for cyber security is the US government. The 
US Department of Defence views AI and autonomous 
robotic systems as a crucial part of its national defence 
strategy and is designing AI-based cyber security 
software to detect and respond to threats quicker than 
is humanly possible.141 

The Pentagon’s Fort Gordon, the Army’s Cyber 
Command Center, has a training institution for 
cyberspace operations. Its Cyber Command Center and 
Cyber Center of Excellence will employ more than 1,200 

Companies are using more sophisticated machine 
learning models to guard against more sophisticated 
threats. A key advantage of machine learning is scale 
because developers can do predictive testing against 
cyber attackers using machine learning the same way 
an attacker may, so as to canvas potential threats on 
a scale that humans alone cannot.133 AI can be utilized 
to learn patterns and identify deviations. As well, AI is 
important to save critical time by analyzing vast amounts 
of data quickly and comprehensively.134  However, 
one limitation of AI for cyber security is that it cannot 
generally function without human oversight because the 
technology detects too many false positives and allows 
too many threats to slip under the radar.135 And at the 
moment, AI and machine learning are unable to replace 
human decision-making to protect corporations from 
cyber attacks and it may be at least 3 years before AI can 
lead cyber security decisions.136 

Predictive AI can give security teams an edge needed to 
stop threats before they become an issue rather than 
afterward. In due course, the cyber security industry will 
have to determine the balance between supervised and 
unsupervised machine learning and defi ne data formats 
and fl ows so that AI systems are adequately able to 
monitor operations of corporate systems on their own.137 

In the startup space, US-based Tanium develops a cyber 
security management system to assess and display 
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The exoskeleton uses sensors to measure steps and 
an algorithm to predict their next steps. It can detect a 
user’s fall within 350 milliseconds, improving the quality 
of life for the elderly and disabled.148

Hundreds of thousands of children are emerging from 
the refugee crisis with crippling disabilities which 
prevent them from having mobility and leading a normal 
life, including going to schools in the Middle East. 
Exoskeletons such as those being developed in Japan 
and the US for mobility could enable many of them to 
return to school and let them do so in a way that provides 
dignity.149

Social robots with AI is another growth area of relevance 
for disability AI.150 Iran established the world’s first social 
robotics research laboratory to develop social robots 
to serve schools, rehabilitation centers and the sick 
and elderly.151 One of the first projects it launched was 
building two mini robots named Mina,              and Nima       
that can assist children with disabilities, autism and 
cognitive disorders and act as therapeutic companions 
for children who have terminal illnesses.152

For children with terminal illnesses, like cancer, who must 

currently has a disability. In places such as Iraq, Yemen 
and Syria, the percentage is much higher as a result of 
war injuries, and many of the disabled are children.145

Although we have not yet built what the aging population 
needs, entrepreneurs are working on it, mostly in 
Japan and the US. For example, both are developing 
exoskeletons for humans, some of which are in advanced 
stages.146  In the near future, patients or elderly people 
will wear an exoskeleton that has machine learning 
capability and responds to anticipatory movements 
of the body to help them gain or retain mobility. 
Exoskeletons are also being developed on patients who 
are paraplegic, helping them with assistive walking and 
providing mobility, and ergo freedom, many of them have 
not had for years. Wearable robotics will have AI that will 
be able to learn from its human users and improve over 
time, so that the delivery of support can be more tailored 
to meet the needs of the disabled person who owns it.147

A Vancouver startup is developing an exoskeleton with 
machine learning for monkeys, which may have assistive 
aid applications for humans in the future. 

The Ecole Poly technique Fédérale de Lausanne in 
Switzerland developed a robotic exoskeleton that 
automatically adapts to the user and predicts when he or 
she is about to slip or fall down by sensing when there 
is a change in locomotion behaviour of the user and 
generating torque at the hip so that a fall is less likely. 

Disability AI & Aging Population

The need for AI for services for the disabled and to assist 
the aging population will be massive – it already is but we 
have not yet built what the aging population needs.

The aging of the population is unprecedented in the 
history of humanity. By 2050, the number of older people 
will exceed the number of young people. The aging 
population is also enduring, meaning that the proportion 
of older persons is increasing, not decreasing. In pure 
numbers, there will 1 billion people over the age of 60 
in about eight years. Moreover, the dependency ratio, 
which measures how dependent a population is, will 
climb to the mid-70s, meaning that significant portions 
of the population will be dependent. 143

Spain, Italy and Japan are expected to be the most 
dependent countries. Developed countries that have 
aging adults with disposable incomes are aging fastest. 
Places in the Middle East do not have an aging population 
issue. For example, in Yemen the median age in 15, 
whereas it’s 41 in Japan. In about 20 years, China will 
have close to 1 billion people who are considered part of 
the aged population. Women comprise most of the aging 
population around the world.144 

The world will not have the economic resources to pay for 
the dependency factor of a billion people who are part of 
the aging population – we will need AI to assist humanity. 
It’s not just the aging population that will have assistive 
and dependency needs – 20% of the population globally 
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children to play and machine learning uses the game data 
to suggest ways the child can learn.161

The most meaningful and impactful areas of AI that can 
truly improve and inspire humanity, is disability AI. When 
AI gives the gift of vision, mobility or companionship to 
the sick, elderly or disabled, the world is a better place.162

2035.156 

Facebook is re-engineering its services with AI to 
improve access for people with disabilities. One initiative 
is an automated captioning tool powered by computer 
vision technology that will help the visually impaired 
“see” a photo on Facebook by describing what is in it.157 

iDAPT, a Canadian rehabilitation research facility, is 
developing AI-assisted equipment for people with 
disabilities including an intelligent wheelchair that 
uses anti-collision technology to avoid obstacles; a 
robotic device to help stroke patients rebuild upper-
body strength; an emergency fall and detection system 
powered by AI; and a smart walker with wireless systems 
to monitor a patient’s activity.158 

Horus Technology, an Italian startup, is working on a 
wearable headset for the blind that uses AI to describe 
physical surroundings so that blind users can navigate 
their physical environment and have mobility.159 
Australia’s Aipoly similarly helps the blind navigate their 
external surrounding by identifying objects and saying 
what they are out loud. Using an AI algorithm, Aipoly can 
identify more than 800 objects and thousands of colors 
on a smart phone, and enables users to train the app 
to recognize the objects.160 Otsimo, a startup in Japan, 
created an education app that uses machine learning 
to help autistic children learn. The app has games for 

be hospitalized for long periods of time, social robots like 
Mina and Nima are used as companions. Researchers 
show that children who undergo cancer treatments 
often suffer from depression, aggressive behaviour and 
lack of appetite. In a recent study, children with cancer 
who were kept company by Mina or Nima were less likely 
to show aggressive behaviour, fear or be depressed in 
connection with chemotherapy treatments. During the 
study period, the robots accompanied children in cancer 
wards, and entertained them by telling stories, jokes 
and dancing. The study also showed that children with 
cancer who had time with Nima or Mina ate and slept 
better during their treatments than children who were 
not given time with one of the robots.153 Although Iran 
was the fi rst to develop social robotics, other countries 
are entering the fi eld. In Canada, young children are 
developing, assembling and coding social robots for 
similar health care purposes at a Toronto laboratory.154 

AI and in particular robots, have the potential to help 
people with disabilities in unique ways. Carebots 
developed in Japan, for example, help people with 
disabilities and the elderly perform everyday tasks that 
are hard for them, such as cooking and cleaning. Honda 
makes a carebot that can engage in conversations.155

The global personal robot market including carebots 
could reach US$17.4 billion by 2020, driven by the 
rapidly aging population and a decline in care workers. 
Japan is leading the world with 30% of the government 
budget on carebots for the elderly. The Japanese carebot 
market could grow from ¥17.7 billion to ¥400 billion by 
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In addition to trailers, AI has also helped write movie 
scripts. In 2016, a team of London filmmakers fed a series 
of random science fiction scripts into an artificial neural 
network, which then generated a script. The result was 
“Sunspring”, a 9-minute sci-fi film about the future of 
mass unemployment where young people are forced to 
sell their blood to earn money.173 

Even predictive AI has a role in film, and it is being used 
to predict box office success. Researchers used historical 
data about movies from sources like IMDB to look at 
data points such as popularity, exposure, status and 
beauty of an actor; the actor’s skills and ratings; genre, 
MPAA rating; production budget; and cinematographic 
process to predict the revenue and critical response 

for the proposed movie “La La Land.” Based on the 
predictive analytics, researchers determined that it 
would be revenue-generating to cast Ryan Gosling and 
Emma Stone as love interests in the film. In order words, 
it seems that predictive AI correctly predicted that “La La 
Land” would be a box office success.174 

The VFX and film industry has been at the forefront of 
advanced technology and AI, with Vancouver leading 
as a recognized emerging global virtual reality hub. 
For example, Vancouver-based Finger Foods Studios 
employs machine learning with virtual reality technology 
to test prototypes and augmented reality scenarios 
for enterprise before companies invest in design & 
build costs. There are many other Vancouver-based 
VR companies including Axiom Zen, Cognitive VR and 
Perspective Films, all of which employ AI.

data, such as location, activity and weather with machine 
learning from listening history to play the right song at 
the right time for a user.

Tech companies are creating programs to create music 
from scratch using algorithms. The Sony CSL Research 
Laboratory in France released the first song written 
by AI.168 The software was programmed to analyze a 
database of 13,000 songs and create a song inspired by 
the Beatles.169 More successfully, a teenager on a rural 
farm in the US taught a bot to write rap songs for him in a 
week based on songs by Kanye West. Another example is 
Luxembourg-based Aiva Technologies which released an 
album on AI generated songs and became the first non-
human machine “composer.”

Startups in the UK 
develop AI music-making 
include Jukedeck and 
Melo drive. Juke deck 
helps independent video 
makers make music based 
on a mood, style, tempo 
and length and using AI 
systems to match it. Melo 
drive uses AI technology 
to help game developers 
create custom soundtracks 
in seconds, driving down 
the costs of  creating, 
recording and producing music.170 In Canada, an AI 
startup, Landr, helps artists create music quickly with 
machine learning.

In China, the Baidu AI Composer uses image-recognition 
software and neural networking tech to convert images 
into songs. Baidu developed its AI to identify an image’s 
objects, colours and settings, which corresponds to 
certain emotions which then reinterprets those elements 
as a series of notes of a song. 171

A Hollywood producer used AI to create a trailer for 
the sci-fi horror thriller movie “Morgan” by analyzing 
hundreds of sample trailers using machine learning to 
determine how the ideal trailer for Morgan should look 
and sound, including what elements would make Morgan 
seem eerie to viewers. The program was then was fed the 
entire film, from which it selected the best scenes for the 
trailer.172

Entertainment, Film & Media

AI is set to shape the entertainment, film and media 
industries in significant ways. 

In news, AI is “entering the era of the narrative” – namely, 
beginning to generate narratives based on the analysis 
of data. News apps, such as the US-based Banjo, mine 
social media, search trends, geo-location data and 
other digital signals to produce new forms of breaking 
news automatically and in real time, replacing human 
journalists. In 2013, the Los Angeles Times became the 
first major newspaper to report on an earthquake almost 
instantaneously with a bot.163 A year later, the Associated 
Press announced that the majority of its earnings reports 
would be written by bots.

The US-based youth team sports app, Game Changer, 
which has 120,000 users, uses AI to automatically create 
post-game news recaps for parents, coaches and players 
by synthesizing a narrative from game data.164 

Helio group, a newsbot used by the Washington Post, was 
used to cover the Rio Olympics and more recently, the 
US election. It also acts as a fact checker for reporters. 
At the Washington Post, its newsbot covered the US 
presidential election results that previously 14 reporters 
covered. USA Today goes a step further, creating short 
videos completely using AI production software. AI is 
already significantly integrated in everyday consumer 
media, from push notifications on smart phones to 
YouTube content recommendations. YouTube uses 
deep learning powered by neural networks to analyze 
hundreds of billions of points of viewing behaviour to 
make decisions about which videos to recommend to 
viewers.165 

In addition to tailoring content to users, AI can help 
journalists do more investigative work by analyzing vast 
amounts of data and highlighting relationships not easily 
detectable to humans, such as the maze of data from the 
Panama Papers.166 Google and Facebook are developing 
AI to distinguish real from fake news.167

The development of AI is also not new in the 
entertainment and film industries but it is one of the 
areas which holds growth potential because of its existing 
user applications. Apple already uses AI to analyze user 
behaviour and the relationship between songs in order 
to suggest songs a user would like. Google Play uses user 
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Samsung is creating an AI wearable system that may be 
able to predict the tone of a conversation – i.e., whether 
a speaker is happy, sad or neutral – based on speech 
patterns, although this is an area where humans can tell 
already the mood of a conversation. Safilo, an Italian 
eyewear company, is partnering with a Toronto company 
to create brain-sensing fashion eyewear called SafiloX 
which will help users reduce stress through meditation 
by providing audio and visual stimulation.182 

In India, designers designed a complete Bolllywood-
themed fashion collection from the analysis of over half 
a million images from fashion weeks in London, Paris, 
Milan and New York to form a basic knowledge of high-
end fashion, then analyzed 5,000 Bollywood celebrity 
images from social media and 3,000 Bollywood movie 
posters from the past few decades to predict trending 
colours for next to build its fashion collection.183 

Christian Dior is introducing a chatbot on Facebook 
Messenger to allow customers to ask questions about 
Dior products and search to find, for example, the latest 
addition to a lipstick line for customers searching for 
a new lipstick.184 In the UK, fashion startup Thread is 
using AI and machine learning to help customers shop 
for clothes by matching them with virtual stylists who 
suggest outfits. Algorithms then search out clothing 
options quickly.185 

Fabulyst, a startup based in India, uses an AI personal 
stylist to help women shop at fashion retail stores. 
Based on a user’s inputs into Fabulyst’s mobile app, the 
company recommends the best fit and styling based on 
a user’s body measurement, body variations and skin 
tone. Fabulyst was previously a mobile chatbot that 
handled more 30,000 fashion queries from 1,000 women 
–valuable data that played a critical role in designing 
the filters and recommendation engine of its AI-based 
platform.186

Fashion & Beauty

The fashion and beauty industry is embracing AI to 
respond to consumer demand for more personalized 
products and more tailored customer experiences. 
Sephora and Avon, for example, use face simulation 
technology based on AI algorithms that can recognize 
facial characteristics, such as wrinkles and skin colour in 
apps that allow users to test makeup on smart phones175 
Meitu, a Chinese startup, developed an app that enables 
users to modify photographs by removing pimples and 
wrinkles, slimming face shapes and adding makeup.176  
Meitu uses AI on its app to detect users’ age, skin 
condition and other facial features to sell them beauty 
products.177 Find mine, a US-based company, uses an AI 
system that evaluates why certain clothing works for 
users online and then makes decisions based on what it 
has learned from the user to custom clothes for users.178 

In Korea, SK Planet’s Machine Intelligence Lab developed 
a search engine for fashion powered by AI. It analyzes 
fashion data and applying fashion rules programmed 
into it based on the input from fashion designers, it acts 
as a personal stylist recommending clothes to buy for its 
users.179 

In September 2016, German-based Zalando and Google 
launched Project Muse, a fashion design program that 
uses machine learning to design fashion. It analyses the 
users’ input using neural networks and a set of aesthetic 
parameters to design fashion that can be made. The 
machine’s neural network considers color, texture and 
styles from fashion experts to design clothes.180 

AI is expected to revitalize the wearable’s market with 
the input of fashion and design. In particular, AI-powered 
hearables (e.g., headsets with a built-in virtual assistant) 
will be crucial to driving growth in the wearables 
sector.181 
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Financial Services

AI is transforming fi nancial services both in terms of services delivery and 
employment. Thousands of jobs are at risk, as banks globally implement 
AI technology to cut costs and meet growing customer demands. Very 
conservative estimates are that by 2020, 5% of fi nancial transactions will be 
handled by autonomous software.187 Algorithmic trading systems now handle 
75% of trades globally, a fi gure which is predicted to grow steadily.188 

Advances in computing technology, machine learning, voice-recognition and 
facial recognition to onboard clients will bring profound changes to banking, 
potentially replacing the work of 140 million full-time employees generating 
a US$6 trillion impact.

Financial institutions can use AI for early detection of unusual risks at 
multiple scales,189 and AI-driven systems can be employed to use automation 
in fi nancial transactions to reduce opportunities for malicious behaviour, 
such as market manipulation, fraud, and anomalous trading in the securities 
market.190 They can additionally increase effi ciency and reduce volatility and 
trading costs, while preventing systemic failures, such as pricing bubbles and 
undervaluing of credit risk.191 

Applications of AI in fi nancial services include automated wealth management 
advisors that can analyze vast amounts of data, provide customized fi nancial 
advice and develop customized fi nancial plans; smart wallets that monitor 
and learn customers’ habitsand coach them to adopt better fi nancial habits; 
insurance systems that automate underwriting; virtual assistants that help 
users determine their fi nancial needs; and fi nancial social networks that allow 
customers to make loans to each other and share in investments. AI can also 
learn and monitor customers’ behaviour patterns to identify warning signs of 
fraudulent behaviour.192 

Some online lenders also use AI to speed up the lending process, evaluating 
hundreds or thousands of attributes, such as fi nancial and transaction data 
to determine creditworthiness of a person in seconds. The system learns as 
it goes – for example, when a lender gets payment information on loans, that 
information is fed into the system and its knowledge base evolves.193

Card issuers and payment processors, like PayPal, use AI to compare 
transactions to a customer’s past behaviour, as well as to generate profi les of 
fraud behaviour.194 
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time.208 Barclays and BBVA are both developing AI-
powered virtual assistants.209 The Royal Bank of Scotland 
launched Luvo, an AI system that helps call centre 
employees answer customer questions.210 Clydesdale 
and Yorkshire, a bank in the UK, launched an app that 
learns from customer behaviour and helps them manage 
money, including predicting whether they will have 
money left at the end of the month.211   

Deutsche Bank, the German multinational banking and 
financial services company, launched Anglage Finder, 
a robo-advisory service that asks users about their 
investment objectives and risk appetite and creates 
customized asset allocations based on responses.212  
Deutsche Bank is also using bots in their back offices to 
automate repetitive tasks.213 

Number26, an app bank in Germany, launched Pulse26, 
an app that uses AI to provide monthly financial reports 
and personal insights to users based on their banking 
history.214 Cash board, a robo-advisory startup in 
Germany, offers robo advisory services that also give 
users access to a broad spectrum of asset classes to 
invest in, from loans to stocks and crowd lending.215 

Scalable Capital, a digital investment manager in the 
UK and Germany, uses AI to predict turmoil in financial 
markets. When it spots volatility, it moves investments 
to other assets that are more stable.216 CheBanca!, an 
Italian retail bank, launched Yellow Advice, Italy’s first 
robo-advisor, in 2016. Yellow Advice is available through 
an online platform and provides financial education tools 
to users and suggests different portfolio solutions.217 

Asia

Asia is by far the most advanced in AI in financial services. 
In China, Ant Financial launched Ant Fortune, a wealth 
management app for small investors that provides step-
by-step investment portfolio building. Ant Fortune 
matches investment requests with products via AI and 
combines wealth management with other activities, 
such as shopping and entertainment. The app has grown 
to 25 million users since its launch in August 2015, 80% 
of whom are under the age of 36.218 

China’s Bank of Communications recently introduced 
a robot called Jiaojiao to act as its receptionist at its 
Guangzhou branch. Jiaojiao processes voices in a 

techniques to analyze how real-world events affect 
markets. Capital One is experimenting with AI-powered 
virtual assistants.201

Rebellion Research, a US-based hedge fund that 
manages US$30 million in assets, uses AI to identify 
undervalued companies in 53 countries for investment 
purposes.202 Emma AI, a US-based AI hedge fund, 
operates autonomously to conduct research, consulting 
and financial analysis for businesses to trade stocks.203 
MasterCard created a chatbot available on public 
messaging platforms that helps its customers make 
financial decisions such as making purchases or 
completing transactions.204 

The United Service Automobile Association, a financial 
services and insurance group, uses facial recognition to 
authenticate clients with selfies and uses AI in its mobile 
app to allow users to conduct transactions just by talking, 
including transferring money and paying bills.205

Other examples of AI in finance in the US include the Bank 
of New York Mellon’s use of robotic process automation 
in trade settlements and back-office operations and the 
Nasdaq, which uses AI to detect market manipulations in 
the securities market.

Lemonade, a US insurance company, created two 
chatbots based on the personalities and knowledge of 
two of its employees. It learns based on interactions 
with users to improve over time, while humans remain 
available to speak with users over the phone to handle 
more complex cases. One of the Lemonade chatbots 
handled an insurance claim from start to finish, believed 
to be the first time an insurance claim was handled solely 
by AI technology.206 

Canada’s Chatbo created the first anti-money laundering 
and counter-terrorist financing law and compliance 
chatbot for financial institutions, among others, to 
address compliance education.207

EU

In the EU, similar changes are taking place with AI in 
finance. Santander Bank announced it will support 
customer financial transactions using voice recognition 
on its banking app. Sweden’s national bank has a machine 
learning app that handles more than 30,000 customer 
conversations per month, resolving issues 78% of the 

In the US, financial institutions are integrating self-
driving cars into the IoT, and to turn the revolution in 
autonomous vehicle technology into a revolution in 
finance, making the vehicle an extension of its owner, 
similar to a phone, to carry out tasks and authorize 
payments, potentially even with its own bank account.195 

The promises of AI and robotic banking are impressive. 
The ability to have core banking functions run entirely 
by machines that automate functions and learn to self-
improve will transform bank back offices and systems. 
If combined with the ability to interact with customers 
– including learning their typologies and meeting their 
banking needs – the potential is powerful. Today’s bank 
customers, especially Millennials, are less likely to enter 
physical bank branches, with many preferring instead to 
bank online or from a mobile device.196 

Robo-advisors are also a major technological disruptor 
for traditional wealth management and have the potential 
to hold US$2.2 trillion in assets under management by 
2018.197 

North America

In Canada, at least 11 robo-advisory startups have 
launched in the past two years. Robo-advisory startups 
provide users with a managed portfolio at a lower cost. 
Due to the increase in efficiency made possible by AI, 
robo-advisory startups are able to provide services to 
investors between do-it-yourself investors who invest 
with a self-directed brokerage and a conventional full-
service advisor who provides more substantial advice 
but charges higher fees.198

Responsive Capital Management, for example, a wealth 
management company in Canada, uses an AI-powered 
platform to manage $1.2 billion. Manulife Financial is 
collaborating with Nervana Systems, a US company, 
to develop an AI-based application to help portfolio 
managers analyze high-volume online information, 
financial  news, emails and other types of social data and 
to make decisions based on that data more quickly than 
is possible on their own.199 

In Canada, large financial institutions are developing 
AI but not a lot of detail is available in respect of their 
projects at this stage. In the US, Black Rock uses AI to 
improve investment decision-making.200 The startup 
Kensho combines big data and machine-learning 
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customers’ investment revenue rise 2% over a year.232 In 
India, Digi bank uses virtual banking assistants that can 
converse with customers, thereby eliminating human 
interaction in the banking experience. The digi bank 
model is possible because of the government investment 
in Aadhaars necessary for digital banking to scale.233 

Other Areas

In Australia, ANZ Group uses AI in its wealth management 
division to read and understand unstructured data 
in contracts and other documents, comb through 
millions of data points in seconds and learn how to draw 
conclusions from that data. The technology can assess 
a new customer’s fi nancial situation more quickly and 
comprehensively than a human. In the Middle East, AK 
Asset Management, a robo-advisor in Turkey, launched 
a mobile application to provide monthly investment 
suggestions to customers.235 Botego, an AI startup in 
Turkey, uses a chatbot to improve interactions between 
brands and individuals for enterprise in multiple areas, 
including telecoms and fi nancial institutions. 236

In Nigeria, a startup called Kudi combines FinTech and AI 
in a chatbot that pays the bills. Using natural language, 
Kudi can carry out everyday transactions like payments 
for recurring bills, airtime top-ups, and fund transfers 
on behalf of users.237 Aella Credit is another Nigerian 
combination of FinTech and AI. It uses algorithms to lend 
money without collateral using built in metrics such as 
social demographics, income level and credit rating to 
instantly approve or deny a loan. If approved, loans are 
disbursed instantly via a variety of channels including 
direct bank deposits, custom credit cards and Bitcoin.238 

speaking and seeing, and can connect to the Internet,225  
and respond to customer requests with recorded 
responses in Japanese, Mandarin and English.226 

In January 2017, Fukoku Mutual Life Insurance Company, 
the Japanese life insurance company, replaced 34 full-
time employees with an AI computer program that 
calculates insurance claim payouts, saving US$1.2 million 
per year. Maintaining the system costs US$130,000 per 
year, a fraction of the costs of paying its 34 full-time 
employees. The system can process tens of thousands 
of medical records and factor in the length of hospital 
stays, medical histories and likely surgical procedures to 
calculate the cost of insurance claims.227 

Softbank, the Japanese telecommunications giant, 
developed Pepper the Robot, the world’s fi rst humanoid 
robot which can read and respond to human reactions. 
Pepper is used at the Mizuho Financial Group’s 
fl agship branch in Tokyo where it handles customer 
enquiries. Pepper can read social media, video, image 
and text-based data and, with its new knowledge-
gathering abilities (such as gesture analysis and voice 
recognition)228 perform diverse functions.229 

In Korea, the startup Uberple uses AI to help investors 
make decisions. Its platform helps investors search 
for assets that meet their fi nancial objectives in real-
time, based on the compilation of fi nancial data and 
can provide more in-depth analysis for each asset upon 
request.230 KEB Hana Bank launched Korea’s fi rst text 
banking service that uses AI to help customers send 
money and check their account information via text 
message.231

KB Kookmin Bank partnered with Quarterback 
Investments, a Korean investment advisory fi rm, to 
launch the Quarterback R-1, a robo-advisor that helps 
customers make investments and whose advice helped 

memory system that allows it to identify previous visitors 
and then personally greet them during subsequent visits 
to the Bank. It can also chat with customers and answer 
their questions.219 

The Jiansu Bank uses AI for voice recognition and 
text analysis at its call centres to identify customers’ 
problems and address them quickly and accurately 
through various channels, including SMS, We Chat, email, 
telephone or mobile app.220 Qian Bao, a Chinese fi nancial 
services company, uses machine learning and big data to 
make autonomous decisions on consumer lending. Qian 
Bao’s AI approves loans at twice the industry rate, and its 
overdue rate is 40% lower than that of its peers.221 

Causal Tree, a startup in China, uses big data and 
machine learning to collect data from a variety of 
sources (including social media and news reports) on 
a variety of topics including a customer’s background, 
their Baidu searches and salary to help them make 
personal investment predictions based on information 
collected from them.222 Jingdong Finance, a Chinese 
startup focusing on payments, wealth management, 
crowd funding, insurance and securities, uses AI to 
analyze patterns of behaviour among users, including in 
the on boarding process, to manage risk and detect fraud. 
Using machine learning, it analyzes more than 1,000 
factors and assesses whether there is a risk of fraud in a 
transaction or by a specifi c customer.223 

Mammoth, a startup in China, is developing the fi rst 
non-supervised machine learning technology for fraud 
detection which, unlike supervised machine learning, 
does not require human feedback to detect data that 
predicts fraud.224 

In Japan, the Bank of Tokyo-Mitsubishi uses a robot 
bank teller, NAO, at its Tokyo branch. NAO is equipped 
with multiple sensors for movement, feeling, hearing, 
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and opinions in Japanese and English for politicians on 
pressing issues.245 

In the UAE, the government of Dubai is launching an AI 
lab to redefine government services and integrate AI in 
its services. Dubai aims to use cognitive computing to 
replace call centres and provide services such as those 
to help parents choose schools for their children.246 
New Zealand is using AI to provide more personalized 
government services that are conversational rather 
than transactional. In December 2016, the government 
launched Smart Start, an AI service that gives new 
parents access to services and information about their 
children.

AI is also being used to improve decision-making in 
politics, particularly for politicians who are out of touch 
with the public. AI for politics could be used to help 
better detect and anticipate political moods, such as the 
election of Donald Trump or Brexit and respond to the 
public in respect of decisions that matter to voters.

and approve permit applications around the clock.241 

The UK pension regulator is using machine learning 
to help it focus on pension arrangements most likely 
to breach regulatory guidelines. The machine learning 
platform learns from existing data about former pension 
arrangements and makes predictions about how an 
existing or future pension arrangements will behave, 
allowing the regulator to tailor its communication 
strategy differently for groups with different pension 
schemes.242 

In the US, the General Services Administration is looking 
at virtual assistants to help government agencies answer 
questions over the phone. 70% of callers to government 
call centres ask the same 10 questions, and therefore, if 
those questions could be answered by a virtual assistant, 
it would free up operators to answer more nuanced 
questions.243 

The Japanese Ministry of Economy, Trade and Industry 
is introducing AI to government services to help civil 
servants draft answers for ministers during cabinet 
meetings and parliamentary sessions in order to reduce 
the long research hours typically required for those 
positions.244 Hitachi Limited developed a deep learning 
AI program to analyze vast volumes of Japanese and 
English data on political issues and write position papers 

Government Services

Governments around the world are increasingly using AI 
and automation in their services. According to a recent 
report, over 850,000 public sector jobs in the UK could 
be lost to automation by 2030, leading to US$21.2 billion 
in savings annually.239 Government services will also be 
transformed by AI, especially in respect of information 
delivery to citizens. AI will enable government workers 
to be more productive and take on more intellectual 
tasks since technology can be used to automate a variety 
of tasks, and in particular search for patterns, discover 
new insights, extract meaning from raw data, make 
predictions and interact with people, machines and the 
environment.240 

The promise of AI for government is that, if done 
inclusively and correctly, it can create faster and more 
responsive government services, eliminate fraud in 
government expenditures and synthesize feedback from 
citizens to lawmakers and in the process save billions of 
dollars in inefficiencies.

Some of the situations, described below, are illustrative 
of that. A North London council is developing an AI 
assistant to deal with municipal permitting. The assistant, 
powered by machine learning, will help the council guide 
the public through its website, help plan municipal uses 
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In the US, Veterans Affairs is using AI to predict medical 
complications and treat combat wounds, leading to 
better healing and lower medical costs.258 John Hopkins 
University is also using AI to predict complications to 
reduce infections at hospitals.259

The Los Alamos National Laboratory launched a project 
to input epidemiological data from cancer patients from 
more than 20 countries into an advanced computational 
modeling program. The program works like a highly 
intelligent information filter which sifts through 
information to link genetic codes to cancers and patient 
history. It uses pattern recognition software to assess 
environmental exposures, toxic substances, radiation, 
biological elements, lifestyle choices and cultural 
customs to determine why certain cancers are more 
prevalent in some countries than in others.260 

Samsung has developed a deep learning algorithm, 
S-Detect, to power ultrasound machines to help doctors 
diagnose breast tumours. S-Detect analyzes the size of 
the tumour, determines whether it is benign or malignant 
and the type of cells involved. It also optimizes images to 
allow for more precise diagnoses.261

The National Cancer Centre of Japan and the National 
Institute of Advanced Industrial Science and Technology 
of Japan are developing AI for cancer diagnosis and 
treatment, drawing from a massive database of genetic 
information, blood testing results and diagnostic imaging 
to detect cancer at the early stages and help develop 
tailored treatment plans for patients.262 

In China, Baidu developed AI for health services with a 
chatbot called Ask A Doctor, that processes symptoms 
submitted by users into an immediate diagnosis and links 
users to nearby licensed physicians. Ask A Doctor uses 
deep learning to analyze health data collected by Baidu 
from its 680 million users, and can assess 520 diseases 
representing 90% of the most common medical issues in 
China.263

Baidu partnered with a medical school to conduct 
research using AI on esophageal cancer, a growing 
problem in China with 50% of the global cases of that 
type of cancer, to detect and prevent the disease in 
China. The CEO of Baidu, Robin Li, personally donated 
$4.5 million to the project.264 

evidence-based treatment options using software that 
can analyze the meaning and context of structured and 
unstructured data in clinical notes and reports, combine 
attributes from patient files with oncology expertise, as 
well as external research and data, to suggest treatment 
plans. 250

Some programs can scan a patient’s file, examine 
thousands of pages of evidence-based treatments in 
medical journals and textbooks and match successful 
treatments with a patient’s file. 251

AI can support bioinformatics systems that identify 
genetic risks from large-scale genomic studies and 
predict the safety and efficacy of  new pharmaceuticals.252  
AI techniques can also allow assessments across multi-
dimensional data to study public health issues and 
provide decision support systems for medical diagnoses 
and prescribe treatments,253 the result of which can be 
increased medical efficacy, patient comfort and less 
waste.254

In January 2017, Fukoku Mutual Life Insurance 
Company in Japan replaced 34 full-time employees with 
an AI computer program that calculates insurance claim 
payouts, saving US$1.2 million per year. Maintaining 
the system costs US$130,000 per year, a fraction of 
the costs of paying 34 full-time employees. The system 
can process tens of thousands of medical records and 
factor in the length of hospital stays, medical histories 
and other surgical procedures to calculate the costs of 
insurance claims.255

The Knight Cancer Institute is developing AI to 
personalize drug prescriptions for patients using 
machine learning to understand how a tumour is reacting 
to treatment, and is working with researchers to use AI 
to program cells to fight cancer and other diseases.256 

Nvidia, the US Department of Energy and the National 
Cancer Institute are developing an AI-based platform 
that performs cancer research 10 times faster than an 
average computer. The platform will identify genetic 
signatures in cancer DNA and RNA, automatically 
extract and study patient records to understand how 
cancer spreads and reoccurs, and accelerate simulation 
of protein interactions to understand how they create 
conditions for cancer.257 

Healthcare

AI is greatly transforming healthcare. Within the next 
5 years, AI’s use in medicine is expected to increase 
tenfold. AI has already been proven to be able to diagnose 
diseases faster than humans. 247

The global market for medical robotics and computer-
assisted surgical equipment is expected to reach US$18 
billion by 2022. Global ageing trends and increasing per 
capita healthcare expenditures are driving growth. An 
estimated 7,800 medical robots will be sold from 2015 
to 2018 with a value of sales of US$1.32 billion and the 
tele health market – the delivery of health services and 
information via ICT – is expected to be more than US$34 
billion by 2020.

The carebots market could reach US$17.4 billion by 
2020 driven by the aging population, a looming shortfall 
of care workers and the need to enhance performance 
and assist the rehabilitation of elderly and physically 
handicapped persons. Japan is leading the way with one-
third of the government budget on robots devoted to the 
elderly. The Japanese carebot market could grow from 
¥17.7 billion in 2015 to ¥400 billion by 2035. Bionics and 
the nextgen wearables are important for dealing with 
diminished or lost capacity and is estimated to grow to 
US$1.1 billion by 2021.248

AI will play a growing role in providing automated 
support and advice in healthcare. Much of the efforts and 
advances will be centred on efforts to bring computing 
power to bear in diagnosis in order to maximize the 
power of data and achieve better outcomes and minimize 
the costs of misdiagnosis.

One way AI is already being applied in healthcare is the 
mining of medical records. Google launched a health 
initiative in 2016 with the National Health Service in the 
UK to analyze records of 700 former cancer patients and 
develop a technique to reduce the time it takes to map 
out areas requiring treatment from four hours to one 
hour.249 However, there are concerns that the research 
may have been conducted without patient consent. In 
law, informed consent is required in respect of the use of 
a person’s medical information.

With informed consent, AI is helping physicians design 
treatment plans for patients. For example, a pilot 
program for oncologists was launched to provide 
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Chinese healthcare startup iCarbonX, is building digital 
patients with predictive AI to prolong life. It uses 
biological samples, such as saliva, protein and DNA, 
and adds environmental factors, such as air quality, 
alcohol consumption, smoking and lifestyle, and then 
uses AI algorithms to analyze the data and the person’s 
health and life expectancy. It then recommends tailored 
programs to patients so they live longer.265 Sony is 
also developing AI for medicine that will recommend 
treatments to patients after analyzing their digital 
medical records with consent.266

In the Middle East, the Abu Dhabi Telemedicine Centre 
uses AI and deep learning to predict how a patient’s 
genes react, and uses the predictions to provide medical 
care to patients over the phone.267 In Korea, Vuno uses 
deep learning to improve the accuracy of lung disease 
diagnoses.268 

Similar to China’s tech giants, the University of Essex 
and the UK’s National Health Service are developing 
automated online doctors to treat patients which would 
save millions of dollars per year in health care costs 
savings. The automated doctors will provide medical 
advice to patients who seek medical information online 
regarding self-treatable conditions, such as colds or the 
fl u which account for £2 billion of the annual national 
health budget.269
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Humanitarian Aid

AI has the potential to have a material impact on making 
humanitarian aid delivery safer and more effective 
and to provide personnel management, navigation, 
communications and medical assistance in a more 
tailored fashion and more efficiently, saving billions of 
dollars in humanitarian aid annually. However, little 
investment exists in this space. Despite the global need, 
humanitarian aid innovation, delivery and coordination 
remains fractured and inefficient. 

But there is some movement. Iran has a robot called 
Surena that was developed specifically for humanitarian 
aid, which could not only save millions in the costs of 
delivery of supplies but also in physical care in disaster 
zones where it may be unsafe for humans to venture.270 

Drones for planning and responding to humanitarian 
needs is one key area for potential use which can be 
employed for terrain mapping after a disaster, as well as 
to deliver supplies. AI can also be used for chain supply 
management improvements with Blockchain technology 
to mitigate losses from leakage, 271 and smart contracts 
can be used for transparency.272 
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capacity up to 20% while lowering material consumption 
rates by 4%. One automotive equipment manufacturing 
company increased its overall equipment effectiveness 
from 65% to 85% after integrating sensor data on 
operating parameters (such as oil pressure, temperature, 
viscosity, leakage and air pressure) collected from 
equipment every 15 seconds for 12 months.280

In the US, Hershey uses machine learning to teach robots 
how to make Twizzlers using a platform that transmits 
data directly back and forth to the service provider’s 
cloud, collecting more than 60 million data points from 
23 sensors that track pressure, temperature, rotations 
per minute and other related factors for making 
Twizzlers. The platform determines what data points 
affect the final weight of licorice, allowing the machine 
to learn to adjust itself about 240 times per day to make 
ideal-weighted Twizzlers.281

In Japan, a number of electronics manufacturing giants, 
including Fujitsu, Toshiba, Hitachi, NEC, Panasonic, Sony, 
Mitsubishi and Sharp, are spending ¥300 billion over 
the next three years on AI on a variety of applications, 
including automation machinery.282 The Riken Research 
Institute, along with over 20 other companies, including 
Toyota, Sony, the NEC, Tokyo University and Kyoto 
University, recently launched the Centre for Advanced 
Integrated Intelligence Research to develop AI for 
industrial applications including for manufacturing that 
can detect signs of impending production machinery 
failure from sensory data.283

Fanuc, the world’s largest industrial robot maker based 
in Japan, is developing a factory robot that uses deep 
reinforcement machine learning to figure out how 
to do things. When the robot is given a task, such as 
picking widgets out of one container and putting them 
into another, it spends the night figuring out how to 
accomplish the task. The robot is able to self-master 
tasks by capturing video footage of the tasks. Each time 
it succeeds or fails, it remembers how the object looked. 
This knowledge is used to refine a deep learning model or 
large neural network that controls the robot’s actions.284 
NVIDIA partnered with Fancu to deploy AI on its robot 
system to increase robotics productivity and bring new 
capabilities to automated factories. The addition of AI 
will allow Fancu’s robots to teach themselves to perform 
tasks more quickly and efficiently.285 

Industrial

The global industrial robotics market is expected to grow 
to US$24 billion in 2025. Automation within logistics, 
materials handling and packaging is expected to be 
US$31.3 billion by 2020,273 and adoption of industrial 
robots is expected to have an impact of US$600 billion 
by 2025.274 Between 30 to 60 million full-time employees 
may be replaced by automation, making labour up to 
one-third less expensive for countries with the highest 
industrial robotics adoption levels, such as South Korea, 
China, US, Japan and Germany.275 

Smart factories, which are networking factories in which 
data from supply chains, design teams, production lines 
and quality control are linked to form an integrated and 
intelligent production engine, is a market expected to 
reach US$250 billion by 2018. Procter & Gamble, the 
US-based consumer goods giant, uses smart factory 
technology at 130 factories worldwide and AI has helped 
it reduce downtime by 20%.276 The German Research 
Centre for AI, one of the largest AI research centres in 
the world, is doing R&D on smart factories. Among other 
projects, it is working on microprocessor-controlled 
equipment modules which are connected to the factory 
floor and coordinated with data-processing techniques 
that can process terabytes of data from anywhere in the 
world.277

At General Electric, some factories are using software 
that captures order data from customers, which is 
dispatched to a design team which uses 3D printing 
technology to complete a new part in hours instead of 
days or weeks as was historically done. The new part 
then goes into production on a line staffed by intelligent 
robots. Each stage is monitored by sensors that feed data 
to an AI platform in the cloud. If an issue is spotted or a 
new part needs to enter production, the software orders 
it and the process begins again.278 

In manufacturing and industrial uses, automation and 
AI are already being used to make production decisions 
in real time. For example, at a factory, if a sensor spots 
a defect, the data is fed to a computer, which removes 
the defective part from production and orders a 
replacement, thereby saving manufacturers billions of 
dollars in recalls, repairs and lost business.279 

The transformation of manufacturing with AI, particularly 
capitalizing on predictive AI, will increase production 
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Infrastructure

AI has enormous potential in infrastructure. Upwards 
of US$153 trillion will be spent on infrastructure in the 
next ten years globally and such projects need innovative 
thinking from asset managers, engineers and computer 
scientists. The US is spending trillions of dollars on 
infrastructure and China likewise is spending $2 trillion 
just on infrastructure associated with highways and 
railways. Another $1 trillion from China is slated for 
infrastructure in Africa, particularly Nigeria, as Africa’s 
largest country.

The secondary positive effects of infrastructure 
spending is the corresponding consumer spending that 
boosts investment in other sectors. The approach of the 
US and China of a comprehensive national infrastructure 
strategy gives businesses opportunities to expand in 
supportive areas, such as malls, high speed rail stations, 
restaurants and housing. In the innovation space, because 
both the US and China have national infrastructure 
policies and are tech leaders, both will use AI to improve 
effi ciencies, capture big data, streamline design and 
build processes, as well as improve design and safety in 
respect of infrastructure before other countries.

While many countries have infrastructure investment 
projects planned, many will need to be re-engineered 
for big data capture for AI and that opportunity, namely 
connecting big data and AI in infrastructure design, build 
and asset management, is a critical piece in infrastructure 
where China and Japan have already made inroads. The 
conversation in Canada of innovation, infrastructure and 
AI hasn’t yet happened because of a shortage of younger 
innovators in the space, a lack of grants to innovative 
startups and a handful of asset managers who control 
the industry.

In infrastructure, predictive AI can detect when the 
probability of major infrastructure disruptions will 
increase signifi cantly, whether triggered by natural 
or man-made causes.286 This anticipatory capability is 
particularly vital; it can help predict where problems 
will arise, to adapt infrastructure operations to forestall 
disruption as, or before they happen.
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primary hazards in airports and be used to alert airport 
administrators about suspicious objects or intrusions 
into restricted areas. Advancements in video analytics 
make it possible to reconstruct 2D video images into 
4D understanding by adding depth and time, thereby 
improving accuracy and reducing the rate of false-
positives. Facial recognition, long used at airports 
in China, is being embraced in the West as well for 
airport security and immigration. The use of AI in a 
review of historical video surveillance footage helps 
match a suspect’s face for law enforcement purposes at 
airports.290 

As well, queue detection functionality in video analytics 
software can help eliminate long lines, whether they occur 
in drop-off and pick-up areas or in security and passport 
control queues. AI can help alert airport administrators 
when crowds begin forming in real time, so that they can 
deploy staff to open more ticket counters, security gates 

Predictive AI is being used to improve airport 
management by leveraging big data analytics and 
machine learning to predict airport operational 
conditions fi ve times sooner than previously possible. 
To predict airport operational conditions, analytics use 
machine learning models and numerical analysis based 
on historical patterns to predict future conditions. 
For example, if an airport always changes its runway 
confi guration when the wind blows in the opposite 
direction, and based on the weather forecasts, the 
wind at the airport will change directions at 2 pm, then 
the model can predict a runway confi guration change 
after 2 pm. Since runway confi guration changes cause 
approach patterns and taxi times to change, airlines that 
know operational conditions ahead of time can optimize 
planning fl ights, routes and fuel consumption. 289

AI is also used to improve public safety in airports. 
For example, video analytics software can detect 

Airports

Predictive AI will be signifi cant for airport and fl ight 
management. Flight delays have a negative impact on 
airlines, airports and passengers and thus being able to 
predict events and manage the impacts is critical to the 
decision-making process in aviation. Airports using air 
traffi c systems with AI and machine learning for airspace 
effi ciently could save the US economy US$50 billion per 
year in saved costs from airport delays.287 

Flight disruptions are estimated to cost airlines US$25 
billion per year. Using AI, machine learning, predictive 
AI and cognitive computing to predict various types 
of fl ight disruptions and make operational changes to 
accommodate the disruptions would put a dent in fl ight 
disruption costs. It is estimated that predictive AI will be 
adopted by most airlines and airports within the next fi ve 
years.288

33

©Digital Finance Institute, 2018



©Digital Finance Institute, 2018

34

Terminal 1 of the Airport would yield a US$5 million 
saving over a 50-year timespan, making a compelling 
case for its inclusion in the airport’s redesign.297 

JetBlue, a budget US airline, is launching a trial of 
biometric-enabled flight self-boarding at the Logan 
International Airport to use facial recognition technology 
to optimize the process.298

Airports in Dubai are beginning to use automation 
software to improve airport planning, particularly with 
respect to coordinating resources such as check-in 
gates and aircraft stands. AI can perform calculations 
for 40 flights per second and integrate information from 
multiple sources to improve the automation process.299 

together with machine learning, to create an integrated 
solution for airport logistics. 294

Researchers from State University of New York and 
Binghampton University developed an AI program to 
predict how long passengers will be stuck waiting for 
flights using multiple data sources, including weather 
and air traffic data to allow airlines to see relationships 
between input variables (such as weather) and output 
variables (such as flight delays). The program is designed 
to help airlines inform passengers more quickly and 
accurately about travel conditions. 295

In the US, the TSA is testing AI technology to increase the 
speed and accuracy of airport security screening using 
a new type of full-body scanning that scans multiple 
passengers at a time, incorporating facial recognition to 
identify people who may be in a database and to detect 
facial expressions and postures that may pose a security 
risk,296 although the latter raises legal and ethical 
concerns in respect of AI law.

The San Francisco International Airport is undergoing a 
US$2.4 billion renovation that will include, inter alia, a 
new AI software tool that automates cost-benefit analysis 
for buildings and sites. The idea is to use AI to manage 
where construction funds are allocated, i.e., to evaluate 
each proposed design element through a comprehensive 
business case analysis of costs and benefits for financial, 
social and environmental bottom lines. For example, the 
AI software predicted that building a green roof over 

or passport control lanes, thereby decreasing wait times 
and increasing passenger satisfaction. Data captured 
by video analytics can also help airports predict and 
optimize staffing plans and scheduling to ensure that 
airports better support patterns of activity.291

The Kaggle data science community, based in the US, 
is hosting an online competition to build machine 
learning tools that can augment airport security agents 
to make airport management systems more accurate 
and efficient. Competitors will develop ways to improve 
threat recognition algorithms to accurately predict the 
location of threat objects on a person’s body. The TSA 
is providing a data set of images so that competitors 
can train their algorithms on images of people carrying 
weapons.292 

The Gatwick Airport in London is creating a seamless 
passenger experience from curb to gate and, to that end, 
is tracking different areas of airport activity to predict 
activity and passenger volumes to improve airport 
management and service delivery. A Switzerland-based 
company is developing disruption warning and prediction 
capabilities using industry-specific and public data feeds, 
such as Twitter, to monitor imminent disruptions and 
allow for disruption management to reduce costs of 
aviation management.293

PASSUR Aerospace, a US company, uses predictive AI 
to improve performance of airline and airport logistics 
using multiple data sources from disparate systems, 
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Shipping Ports

The operational, communicative and collaborative abilities of ports, particularly with 
respect to cargo owners, agents, shipping companies and other port units, can be vastly 
improved using AI. AI in port settings can closely track cargo, equipment, personnel 
and logistics fl ows to intelligently detect risks, maintain operations and ensure the 
safety and security of local cities. It is predicted that, in the future, advances in AI will 
allow ports to connect seamlessly with their machine control functions to allocate and 
distribute resources as effi ciently as possible under different operational conditions 
and environments.300 

The US Coast Guard uses predictive AI for port security to schedule patrols to deter 
and disrupt potential threats, including terrorist threats. For example, the system uses 
data on passenger load numbers and traffi c changes to create schedules and make it 
challenging for a bad actor to predict opportune times to attack infrastructure.301 

In Japan, Mitsui OSK Lines and the Yokohama National University are using predictive 
AI to analyze data related to ocean transportation with a view to predicting the ocean 
shipping market and bunker prices more accurately for a competitive edge in the 
shipping industry with respect to transport and logistics.302

Clear Metal, a US company, uses predictive AI and machine learning to manage 
shipping logistics as freight moves from one port to another. It aggregates data about 
carrier operations and weather forecasts, labour issues and economic changes. The 
data is used to create a predictive model for 75 points of uncertainty, which updates in 
real time to respond to changes. The platform uses AI and machine learning to analyze 
historical data for patterns pointing to future trends. For example, Clear Metal can 
tell a company that 35 containers will be ready to ship from Vancouver to China in 
2 weeks; when it is expected to arrive in Vancouver; where in the port it should be 
delivered; as well as what the traffi c and weather are like at the port of delivery. With 
weather conditions affecting shipping or cancelled shipments, the program adjusts its 
projections so that the company can allocate more resources or recalculate a shipping 

route and delivery time.303
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prioritize cyclists, buses and ambulances with green 
lights and use heat maps to analyze how pedestrians 
and motorists are using the road. The monitors detect 
different road uses and are able to regulate traffic in real-
time.307 China has partnered with Vancouver’s quantum 
computer leaders to bring smarter traffic management 
systems with AI to China’s largest cities.308

In China, Alibaba’s Aliyun is being used to predict 
real-time traffic in collaboration with the Hangzhou 
government to alleviate road congestion. Aliyun provides 
real-time traffic recommendations and travel routes 
based on its video and image recognition AI technology. 
By employing Aliyun, the Hangzhou government has 
seen an 11% increase in traffic efficiency on Hangzhou 
roads.

In India, the Tata Group is creating a series of roads to 
develop an autonomous traffic system that will account 
for pedestrians that walk through traffic at will, lanes 
that merge without warning, poor signage and stray 
cattle. Indian roads present a deep learning challenge 
because they involve modern highways and dirt tracks, 
with erratic street signage and the risk of stray elephants 
or camels, as well as three-wheeled rickshaws that ride 
the roads with cars.309 

Highways

Cities around the world are beginning to use AI to 
optimize the delivery of transportation and for highway 
management, such as by using sensors and cameras to 
optimize traffic light timing for the optimal traffic flow. 
The rising availability of big data makes transportation an 
ideal sector for AI disruption. AI will increasingly impact 
city infrastructure as increased availability of data from 
residents will be used in predictive models to deliver 
services.304 AI in smart traffic light systems can save the 
US economy US$121 billion per year and eliminate 56 
billion pounds of CO

2
 annually.

AI can be used for vehicular traffic management in 
highways to improve safety by increasing situational 
awareness, and to provide drivers with real-time route 
information.305 AI applications can also be employed 
to improve network-level mobility and reduce overall 
system energy use and transportation-related emissions. 
With the adoption of intelligent highway technology, 
AI can increase highway capacity by up to 273%.306 For 
example, in the UK, traffic lights are being fitted with 
technology for safety and roadway load management. The 
AI-powered traffic lights monitor speed and congestion, 

In the US, the Regional Transportation Commission of 
Southern Nevada and Israel-based startup Way Care, a 
predictive analytics platform for smart cities, launched 
a pilot program to help prevent crashes and reduce 
traffic backups. A traffic management centre will record 
and analyze traffic flow on two highways in Las Vegas, 
cross-referencing historical data with real-time data, 
including, inter alia, traffic light timing, major traffic 
events, weather conditions, vehicle location and speeds 
to optimize traffic management. The pilot is premised 
on the idea that resources can be better deployed to 
problem areas to reduce traffic fatalities and congestion, 
saving Las Vegas millions of dollars in law enforcement 
and emergency services, and municipal insurance 
expenses.310

German automaker Volkswagen is researching ways 
in which deep learning and quantum computing can be 
combined to optimize traffic flow in densely-populated 
cities, analyzing many different inputs, including stop 
lights, traffic flow, pedestrians and road construction, to 
predict which routes are better for drivers by studying 
past data about traffic patterns and recurring traffic 
situations in urban environments to predict future traffic 
scenarios.311
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and robotics for the remote operation and maintenance 
of offshore wind farms.  Over 80% of the cost of offshore 
wind farm operation and maintenance costs arise from 
remote site access difficulties. The project will look 
at the use of AI and robotics to reduce maintenance 
costs by creating predictive and diagnostic techniques 
to allow problems to be detected early, and implement 
cost-effective maintenance solutions. As well, robots 
and advanced sensors will be used to reduce the need 
for human intervention in hazardous and remote 
environments.315

The idea of using robots to attend to remote wind farms 
is not new. In 2013, Helical Robotics, a US-based robotics 
solutions company launched robotic platforms to 
improve safety and reduce liability and personnel costs 
for wind turbine maintenance, and created a lightweight 
magnetic climbing robotic that weighs less than 40 lbs 
but can lift 20 lbs, deployable in less than one minute, 
making it useful on a myriad of wind turbines. The robot 
can scale wind towers for blade inspection, traditionally 
performed by a human inspector, and can examine 
turbine blades from the ground about 100 meters away 
using a high-powered telescope.316 

Wind Farms/Wind Turbines

AI is also helping to monitor and improve the efficiency 
of wind farms and wind turbines in remote locations. 
For example, wind turbines off Denmark near the North 
Sea are so geographically isolated that they cannot 
be serviced for many months of the year. As a result, 
companies operate remote diagnostic centres nearby 
using AI to monitor turbines, analyze the data to detect 
irregularities potentially indicative of impending failures 
and to make remote operational decisions.

In the US, the National Center of Atmospheric Research 
is using AI to help understand how much wind power will 
be produced the next day so that energy utilities and grid 
operators can use wind turbines at peak efficiency. The 
AI-based software considers wind speed, together with 
data from weather satellites, stations and other wind 
farms, to determine how much wind power is available 
to the grid from the turbines at a given time and when 
there are changes in wind capacity to make predictive 
decisions on energy.314

The University of Manchester has a project to deploy AI 

Oil & Gas

AI is playing a growing role in infrastructure in the oil 
and gas industry, particularly with respect to monitoring 
pipeline integrity and predicting volume demands. 
Pipeline integrity is a significant critical infrastructure 
component in oil producing countries. In Canada, for 
example, the pipeline sector accounts for more jobs than 
agriculture or financial services.  Pipeline robotics are 
already in development – they access pipeline integrity 
to ensure spills don’t occur – a particularly vital step with 
environmentally sensitive loads.312 

The Southwest Research Institute in the US is developing 
a machine learning system to improve pipeline safety 
which will be able to capture and process image data 
from various thermal and infrared cameras to detect 
leaks in pipe lines to mitigate leakage and spills early.313  In 
addition to saving costs, early detection allows for more 
effective and responsive environmental management.
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Hydroelectricity

AI is perfectly designed for hydroelectricity. Each of 
the components of a hydroelectric dam from intake, 
turbine, alternators, transformers, dam status and drain 
system lend themselves naturally to improvements from 
predictive AI, and in addition, predicting consumption of 
the resulting electricity is also AI relevant, which could 
allow for more tailored capacity and performancy of 
hydropower.

Dams produce 17% of the world’s electricity and 
digitizing big data from hydroelectric dams is crucial to 
adopt AI to continue to meet demands with efficiency. 
The opportunity lies in the fact that mathematical 
models operating power production are 30 years old and 
new methods are needed to optimize energy globally. 
Appications of machine learning to automate dams and 
predictive AI for resource management would improve 
hydropower efficiency and save costs. With climate 
change affecting water availability and supply, the role of 
AI in hydroelectricity is even more pressing.

At the University of Guelph, engineers are using machine 
learning to help turn small dams into cost-effective 
renewable energy resources for rural users based on 
the Archimedes screw developed in 250 BC; with the 
Archimedes screw, water flowing over a dam enters a 
channel containing a screw, which turns from the weight 
of the falling water, thereby converting the resulting 
mechanical energy into electricity. The University 
of Guelph researchers are using neural networks 
and machine learning to determine how to optimize 
customization of the Archimedes screw to enable users 
in rural parts of Ontario to generate power for several 
hundred households.
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evidence to determine if theories of crimes are valid or 
not, which would allow us to take the human guesswork 
out of the exercise. For example, in criminal trials, 
proving the probability of a timeline of a sequence of 
events, such as whether an accused could have ran 
from point A to point B within a certain time, currently 
manually computed, could be determined with AI to 
conclude whether an accused is innocent or guilty with 
more accuracy. 321 These uses make justice not just more 
effi cient but they deliver on the promise of a more just 
society and instill confi dence in the administration of 
justice.

Because the practice of law has entrance impediments, 
changes to introduce AI will have to be internally 
driven. However, changes are occurring with AI for legal 
information services. An Australian law fi rm launched 
a virtual assistant described as a robo-lawyer to help 
people in court facing complex charges involving driving 
penalties, assault, drug charges and impaired driving 
when they plead guilty. The way it works is that the 
program asks the accused a series of questions online 
modeled after the type of information a judge typically 
considers when determining a penalty. The program 
then emails a guideline for character references that 
the accused can bring with him or her to court. The 
program is described as one that provides services 
to unrepresented litigants who are unable to afford a 
lawyer. 322

Chatbo, described earlier in this Report, created a 
specialized chatbot for counter-terrorist fi nancing 
and anti-money laundering law with a corpus created 
by lawyers to automate the AML function and answer 
questions on the law. 

Law students from Cambridge University launched 
DenninX. It helps lawyers perform legal research by 
using AI and machine learning. When lawyers type in a 
judgment, the app creates a document with three metrics: 
a judgment metric fl agging the most important parts of 
the judgment; a related cases metric which acts similar 
to legal citation services, showing similarities with other 
decisions; and a popularity graph showing how often and 
where the judgment was cited over time.323

Case text, a US-based legal research company built an AI-
powered assistant for lawyers that uses natural language 
to scan legal briefs to locate and analyze case citations 
that can reference over 10 million cases and statutes.324 

Justice & Law

AI will disrupt law and the administration of justice, but 
more slowly. That is because lawyers, whether they be 
practicing lawyers, judges or regulators, are the sole 
gatekeepers of the justice system and control what is 
or will be permissible in respect of the unauthorized 
practice of law to protect the public and uphold the rule 
of law. In other words, only lawyers will determine the 
extent to which technology will play a role in legal and 
judicial services. 

But nonetheless, the legal sector will be impacted by AI. 
One study predicted that legal services in the UK alone 
will lose 114,000 jobs to automation in 20 years.317 To 
address this, law fi rms are investing in AI to automate 
tasks typically performed by junior lawyers.318 For 
example, Pinsent Masonssays uses an AI system to 
locate precedents for lawyers and Shinhan Bank in Korea 
is developing AI to replace assistive legal work done by 
paralegals.319 

There is signifi cant hype about how much AI can affect 
law and some of it is “puffery.” For example, last year, 
a newspaper reported that a UK study showed that 
machine learning could predict the outcome of court 
decisions with 79% accuracy and replace human judges. 
The study, however, was not predictive of judicial 
outcomes. It analyzed certain parts of many Reasons for 
Decisions and contrasted them against the dispositions 
of the cases. The experiment compared things like the 
words used by judges to describe the facts and applicable 
law of the cases assigned to them, with how the judges 
decided those cases, which was predictive only of 
showing that how a judge crafts the facts in Reasons for 
Decisions will determine his or her decision.320 

In China, AI is being used by judges in 178 local courts. 
China has developed an AI-powered judicial program 
with text recognition, intelligent classifi cation and image 
recognition that can identify parties, avoid false litigation 
and tap into a database with legal authorities that gets 
smarter with every search. It has helped 3,000 judges 
handle upwards of 150,000 cases faster, saving millions 
in government costs to fi nance the administration of 
justice.

In criminal law, AI could be used for evidence in ways we 
have not yet designed, for example, to review evidence 
in cases of wrongful convictions to systematize such 
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Law Enforcement

AI has had a significant impact on the ability of law enforcement to identify criminals and to detect and deal with crime and this area is expected to grow exponentially. 

Two areas where AI was used the earliest in law enforcement were for border control and anti-money laundering law in the US. The US Customs Service created an AI system using rule-
based reasoning to identify suspiciousness for immigration purposes in the mid-1980s. 325 As early as 1993, FinCEN developed a system called the FinCEN Artificial Intelligence System, 
which links and evaluates financial transactions for indications of suspicious transactions characteristic of money laundering or terrorist financing to identify unknown, high value leads 
for investigation and, if warranted, prosecution. In its first two years, FinCEN’s AI system identified over US$1 billion in potential laundered funds.

Transnational criminal organizations are usually involved in drug trafficking, robbery, extortion, cyber crime and terrorism. They include multiple offenders who are connected through 
various relationships such as family, friendship or business associates. They also travel and dine together. Learning and linking associations between members of transnational criminal 
organizations is a critical part of how anti-money laundering legal experts and law enforcement uncover criminal activities and criminal networks, but the link analysis is time-consuming 
and labour-intensive.

The FinCEN AI system allows agents to detect criminality in a way that is not possible for humans efficiently because of the volume of transactional data that must be processed and 
linked to identify patterns. The system reduces the amount of time spent manually combing through large data sets for leads and patterns of financial crime.326 In financial crime law, 
investigations are often hampered by manpower shortages. Data mining reduces such manpower shortages and accelerates pattern detection to identify anomalous behaviour and 
detect criminal actors.  327 328

Because specialized money laundering and terrorist financing expertise is distributed among FinCEN agents, the system incorporates a wide range of knowledge. The design of the 
suspiciousness evaluation modules, with individual rule sets addressing specific money laundering indicators, facilitates the incorporation of additional indicators and improves accuracy 
of findings.329 The FinCEN AI system can also identify businesses that are linked to certain financial transactions in support of enforcement of anti-money laundering law.
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key indicators of fraud or criminal activities when they 
happen.335 

In the same vein, autonomous boats equipped with 
sonar AI capabilities are used to detect and report illegal 
fishing in oceans and other illegal activities, such as drug 
trafficking off coastal waters.336 

AI is also being used to create safer cities. Students 
at Berkeley University developed an app that brings 
real-time crime incident information to users, using 
historic and location data to identify safe navigation 
paths and alerts. The app features a dynamic crime 
map, notifications about nearby crimes and automated 
reporting of incidents. It draws upon various data 
sources, including police dispatch data, crowd-sourced 
information and historic data.337 

and Japan have deployed facial recognition systems for 
years.

In China, the Jiao Tong University built a facial recognition 
network that can identify criminals with 89.5% accuracy 
using machine vision algorithms that examine a series of 
facial juxtapositions between photographs of criminals. 
The researchers first fed the network a total of 1856 
photos of men with no facial hair between the ages of 18 
and 56, half of whom had a criminal past. They then used 
90% of the photos to train the AI to recognize differences 
between the two groups, with the remaining 10% left for 
testing purposes. For that remaining 10%, the network 
was able to distinguish criminals from non-criminals with 
an accuracy rate of 89.5%331

In the private sector, Google and Facebook use facial 
recognition on photographs voluntarily uploaded by 
users on their platforms, and groups photographs of 
people together, informing their AI systems to associate 
photographs with the same person automatically. Such 
automatic linking of a person behind the scenes by tech 
companies raises privacy law issues in respect of the 
collection, retention and use of the likeness of a person, 
and issues of informed consent.

US Customs is developing drones with sensors, cameras 
and facial recognition capabilities to allow it to film 
persons near borders to see if they are matched in law 
enforcement databases using remote drones, including 
matching from the IDENT database which has more than 
170 million facial images collected from foreign nationals 
as they enter the US.332

The FBI has facial-recognition systems as well that 
are used to scan across 411 million photos in state and 
federal databases.

The UAE is building police robots and plans to have 25% 
of its police force be robotic by 2030 with robots that 
shake hands, salute fellow officers and scan faces using 
facial recognition programs from a distant of 60 feet.333 

In other contexts, securities commissions, including 
the SEC and the Australian Securities and Investments 
Commission, use AIto detect rogue market behaviour 
among traders and brokers.334 Nasdaq is looking at 
developing AI software to use machine intelligence to 
understand the language used by traders and identify 

In law enforcement generally, predictive AI in policing to 
predict and stop crimes before they happen will become 
commonplace in the next 15 years. One day, a machine 
will identify criminals all on its own and alert law 
enforcement on how and where to locate a suspect, with 
the evidence detailing the crime packaged by systems for 
arrest and prosecution. Not only that, machines will go 
further and will be able to predict who has a propensity 
for criminality, flag that person, and then take steps 
to monitor them.330 The constitutionality and ethical 
impacts of acquiring and using data and employing 
predictive AI for law enforcement to predict criminality 
thusly will need to be determined. 

In that vein, in Chicago, law enforcement is evaluating 
predictive AI and looking at using public data, such as 
social media data, and other sources to identify people 
likely to be criminals before they commit crimes. 
The research is controversial. Predictability is based 
on the fact that members of transnational criminal 
organizations and gangs hang out in the same circles and 
are part of the same social network. Statistically, they are 
likely to infect each other with criminal interests. 

Facial recognition is undergoing a renaissance with AI. 
As a technology, facial recognition was developed in 
the late 1980s by the CIA. The CIA facial recognition 
system combined image analysis technology with 
collateral information to create a database to identify 
people. In today’s world, the collateral information 
is social media. Using data vacuuming, governments 
and law enforcement agencies retrieve social media 
data that users voluntarily publish online and enter 
it into databases for numerous purposes, including 
facial recognition applications. Using social media for 
collateral information allows law enforcement to detect 
conduct that is out of pattern and to make linkages. In 
this instance, the database is government-owned and 
used for public safety, thus legal.

Facial recognition technology has played a role in law 
enforcement since the mid-1990s. Some casinos, for 
example, use facial recognition programs to take images 
of the public and extrapolate certain information for 
compliance and enforcement purposes to detect if 
a person is to be prohibited from gambling for any 
number of reasons, including if they are a member of a 
transnational criminal organization. Airports in China 
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developed a mobile assistant to help users order pizzas 
on their smart phones.344

Some banks including Capital One, Citi group and Wells 
Fargo are designing virtual assistants to respond to 
spoken questions from customers.345 In China, Baidu 
developed an AI assistant, Duer, that helps users 
complete tasks such as ordering from a favourite 
restaurant and can remember which dishes were their 
favourite the next time they place an order. 346

Kakao Talk, Korea’s most popular messaging app, is 
developing a mobile assistant to interact with users 
and respond to queries about the weather, movie times, 
make restaurant reservations, order food and translate 
speech.346 Kakao has self-learning software that 
determines what a user is interested in based on what 
they have viewed in the past, and recommends services 
or products to them.347

See also “Chatbots” on p. 16 for a fuller description on 
mobile assistants that are chatbots.

Mobile Assistants

AI technology is turning smart phones into mobile 
assistants. A 2013 survey of 1,000 US mobile device 
owners found that 90% had a mobile assistant on their 
phone, and nearly 60% used it every day to perform 
various tasks, including looking up driving directions, the 
weather and restaurant recommendations.

Tech giants are competing to develop the dominant 
mobile assistant for users. The outcome may reset the 
balance of power in the next phase of the Internet, as 
mobile assistants have the potential to make or break 
many other businesses by channelling attention and 
making decisions on behalf of users. Mobile assistants 
currently perform relatively simple functions, such as 
answering fact-based questions or warning users to 
leave earlier for work due to traffi c jams. However, in 
the future they will take over many of the decisions 
that occupy our everyday lives,338 such as ordering at a 
restaurant or making a date.

Apple was an early entrant in the mobile assistant market 
with the launch of its virtual assistant Siri in 2011.339 
Microsoft’s leading mobile assistant is Cortana, used by 
105 million users and like Siri, provides weather forecasts, 
sets reminders, tells jokes, sends emails and searches the 
Internet.340 Alexa, Amazon’s mobile assistant, is activated 
by calling its name and making a request. Amazon allows 
other manufacturers to use Alexa free of charge and it 
will soon be accessible in Ford cars, Whirlpool washing 
machines, LG fridges, Westinghouse TVs and Lenovo 
sound boxes. Alexa can also switch on lights, open doors, 
read the news and order pizza.341 

Easily Do, based in the US, is an AI-based assistant 
organization tools and works by connecting directly to 
email and social media accounts. It collects information 
from those sources and sends an alert when there is 
an action task such as when the user needs to leave 
for a scheduled meeting. Easily Docan retrieve status 
updates on fl ights or track packages, as well as create 
calendar events based on business emails.342 Another 
US-based company, 24me, is a personal mobile assistant 
that connects to different online accounts and manages 
a user’s schedules, but is designed more like a standard 
to-do list or calendar app.343 Other companies have 
developed their own narrow purpose mobile assistant 
to guide users, like the US pizza chain Domino’s, which 
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MogIA, a predictive AI startup in India, analyzes over20 
million data points from public platforms including 
Facebook and Twitter, to make predictions of political 
events. MogIA correctly predicted both the Democratic 
and Republic US primaries in 2016, and that President 
Trump would win the US presidential election.353 

Where predictive AI will be a game changer is fi nancial 
crime and counter-terrorism. That is because both 
areas use large sets of data and are based on identifying 
connections and associations derived from fi nancial 
transactions, travel records and social media geo 
locations and posts. Data collected from these realms 
could be crunched to do predictive analysis to identify 
a bad actor, identify his or her friends/family and to 
predictwhere a bad actor is likely to strike much quicker 
than humans can currently do.

Other key areas for predictive AI to benefi t society in 
material ways are agriculture, humanitarian aid, climate 
change, transportation and hydroelectricity.

Predictive AI

Predictive AI is becoming increasingly important in 
a number of functions, including law enforcement to 
predict criminality, in lending to predict repayment 
of loans, and for employers and insurers to predict 
absenteeism risks associated with job candidates or risks 
for insurance applicants. In the private sector, a growing 
number of organizations use AI to crunch and analyze 
information from applicants, including their choice of 
words and facial expressions during interviews and in 
documents and from what they post on social media, to 
predict their fi t in an organization and their reputational 
risks. Research suggests that AI may be able to judge 
personality more accurately than one may think, and 
better than humans. Machines have several advantages 
over humans in analyzing personality, including the 
ability to collect and assess a large volume of data and 
analyze it using algorithms designed to look for targeted 
evidence of acceptable or unacceptable social behaviour. 
In fact, some studies show that humans tend to give too 
much weight to certain factors subjectively whereas 
machines analyze information objectively,348 although 
the algorithm coding and parameters are not neutral 
because they refl ect the humans involved.

Illustrative examples of predictive AI are few because 
the tech is emerging, often requiring vast amounts of big 
data. Mitsubishi UFJ Securities Company uses predictive 
AI to predict the direction of the price of shares of public 
companies in Japan. It has been correct68% of the time 
over the course of four years.349 Simplex, a hedge fund bot 
in Japan overseeing¥560 billion in assets, uses machine 
learning to analyze vast amounts of data, focusing 
on indicators of momentum and trend deviation, to 
determine whether to buy or sell funds. Simplex was 
the company that correctly predicted the outcome of 
Brexit.350 The Bank of America uses predictive AI to 
predict customers’ spending habits and to better service 
them.351

An AI platform called UNU from Unanimous AI, a US 
startup, predicted the winners of the 2015 and 2016 
Oscars and the 2017 Super Bowl. More recently, it 
predicted the fi rst, second, third and fourth-place 
thoroughbred horses with 540-1 odds at the 2017 
Kentucky Derby, earning a return on a gamble of the 
trifecta of $10,842 on a $20 bet..352 
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products they take from shelves and determine whether 
those products are sold. 360

Companies will require both the data and computing 
Retailers are using AI to analyze vast amounts of data 
about their customers and improve customer retention. 
E-commerce conversion rates are typically at 2%, which 
in a physical retail environment is considered a failure. 
361 AI allows retailers to organize data sets, cull third-
party data, particularly from social media and determine 
the best output channels, via mobile or in-store to drive 
traffi c to products and services. 362

In China, online retail is increasingly dependent on AI. 
For example, Alibaba’s Taobao Marketplace and Tmall.
com use AI and machine learning to tailor preferences 
for each customer, as well as to identify counterfeit 
products. 363  Alibaba has commented that there are few 
companies in the world with resources, platforms and 
big data to develop commercial AI because successful 
companies will require both the data and computing 
capacity to implement AI. 364 

One German grocery retailer reported that after adding 
machine learning to its decision-making processes, it 
experienced €20 million less waste from replenishment 
projections and 20% less out-of-stock inventory because 
the right products were available in the right quantity 
and at the right time.365 

Swedish home retailer, Ikea, is introducing an AI-
powered virtual assistant to help customers shop. Ikea 
surveyed customers about AI and learned that 77% of 
respondents want AI to be used in a virtual assistant to 
prevent them from making mistakes (e.g., accidentally 
buying something they did not mean to buy) and 46% 
said they wanted it to be obedient and purely assistive. 
366

Canadian-based Rubikloud provides AI technology to 
retailers, including in Asia and the EU, using a machine 
learning platform for retailers that gathers data from 
online and offl ine systems to help retailers grow loyalty 
revenue among their customers. 367

Amazon is expanding its retail services to include delivery 
by drones and automated supermarkets to deliver fl uid 
retail experiences. 368

Retail

Retailers are increasingly using AI to enhance the retail 
experience for customers, and AI plays a growing role 
online in retail to attract customers and stay relevant. In 
2010, 34 billion people went to malls in the US, compared 
to only 13 billion in 2013.354 It is predicted that by 2020, 
85% of retail customer interactions will be managed by AI 
and studies show that 70% of Millennials want retailers 
to use AI to showcase more interesting products.355 This 
is already being done. Japanese fashion retailer Uniqlo 
uses AI to determine customers’ moods and matches 
them to clothing so that the shopping experience is more 
effi cient.356 

One key area in AI for retail is personalization. Some 
retailers, such as Flowers. com, use an AI-based 
gift concierge that interacts with and learns users’ 
preferences as they search through the system. Through 
a series of questions, it can predict the types of gifts that 
would be appropriate for a recipient. 

Some retailers, such as The North Face, use chatbots to 
provide clothing recommendations to users as they shop. 
UK-based Shop Direct is developing an AI-powered 
chatbot for retail sales using an algorithm to detect signs 
of failing user engagement to contact those users with 
incentives to buy. 357

Modiface, a Toronto-based startup, uses augmented 
reality and AI to make personalized makeup 
recommendations based on face mapping of a 
user. Augmented reality technology allows the 
superimposition of a computer-generated image on 
a user’s view of the real world, such as with fi lters on 
Snap Chat. Modiface hopes to develop an eye motion 
tracker that will be able to sense where a user’s eyes are 
looking at a screen so that third party advertisers can 
populate those spaces with ads.258 Canada’s Shopify uses 
virtual reality technology to market online sales and in 
numerous other ways for user experiences, including to 
attract more leads. traffi c to products and services. 

AI is also helping retailers manage inventory levels 
to ensure that they have products in stock to meet 
customer demand. 359 Amazon Go, Amazon’s brick-and-
mortar store, uses computer vision and deep learning 
to help customers shop effi ciently without humans. 
Amazon Go’s tech uses facial recognition to recognize 
people as they walk into stores and uses AI to identify 
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Country
Reviews
Leadership in AI can take many forms from academic, 
intellectual, professional, government, investment, 
innovation or commercial, or a combination thereof. 
This section of the Report looks at several countries 
only in respect of their investment in AI and their 
commercialization of AI, with examples of interesting 
startups or projects in production.

Canada

Canada is the country that uniquely holds the most 
promise to be a leader in some segments of commercial 
AI. That is because, despite its small population, 
Canada leads in a number of ways that are precursors 
to leading in AI. Those precursors include organically 
grown technology companies that take risks to drive 
innovation; respect for the rule of law in commerce; 
regulatory certainty necessary for foreign investment; 
a well-educated population; university research 
capability; political stability; and positive international 
trade relationships that are vital for scaling outside of 
Canada.

AI development can be exceedingly expensive and it 
is self-evident that Canada cannot lead in all areas of 
commercial  AI but it has the potential to, and does,  already 
lead in respect of AI in areas of quantum computing, law, 
gaming, virtual reality, chatbots and Blockchain. It has 
the further potential to lead in AI commercialization in 
fi nancial services, logistics management, agriculture and 
critical infrastructure.

The Canadian Government recently announced an 
AI strategy with a $125 million investment in AI. Its 
AI strategy is for three cities – Montréal, Toronto and 
Edmonton.369 A Toronto organization, the Canadian 
Institute for Advanced Research, will administer the 
new AI strategy to direct funds to these three cities. As 
part of Canada’s announcement to fi nancially support 
the development of AI in three cities,370 it announced 
the launch of a new institute to undertake research 
in respect of AI. Previously, the federal government 
announced gifts to universities in Montréal for AI of 
several hundreds of millions of dollars for academic 
research. On the provincial level, only Ontario and 
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computing needs.

NASA’s Cold Atom Laboratory launched in August 2017, 
on the International Space Station will be the world’s 
fi rst in-space demonstration of quantum computing, 
deploying the quantum computer technology developed 
in Vancouver in space for the fi rst time.375

One of D-Wave’s offshoots, Kindred, a Vancouver 
startup, is creating exoskeletons that will be able to train 
robots with machine learning capability using monkeys, 
and eventually perhaps enabling autonomous action 
without human intervention.376

The VFX and fi lm industry has been at the forefront of 
advanced technology and AI, and with Hollywood North, 
the rub-off is noticeable in the tech startup scene with 
the emergence of Vancouver as a virtual reality hub. 

MashUp Machine, a Vancouver media startup, uses 
machine learning to assist with story-telling and fi lm-
making using crowd-sourced data. Vancouver-based 
Finger Foods Studios employs machine learning with 
virtual reality technology to enable testing of prototypes 

units of energy – quantum bits, or qubits, and polarizes 
them to represent ones and zeros. Manipulating 
qubits and making them interact with each other 
allows for multiple computing calculations to happen 
simultaneously, as opposed to today’s computers, which 
only do one calculation at a time. Advancements in hard 
encryption from the use of quantum computing as well as 
advanced complex problem-solving with exa byte scale 
data in almost real-time could transform intelligence 
operations,373  help cure cancer and other diseases 
and improve our defence capabilities to save lives and 
protect critical infrastructure from cyber attacks.

To receive the full benefi t of AI, a new generation of 
computers is necessary that are very fast with powerful 
big data crunching capabilities. There will be a tsunami 
of data that must be organized and analyzed to deliver 
predictions with agility and to prevent threats. By 2020, 
there will be 20 billion mobile devices and 100 billion 
intelligent, interconnected apps. The need to process, 
store, manage and secure all of that data will outpace 
the capabilities of today’s computers.374 Vancouver’s 
D-Wave is one such solution to meet the advanced AI 

Québec have articulated a strategy for AI.

Canada has powerful AI intellectual commercial capacity 
– meaning companies in AI that are already demonstrating 
global technology leadership. For example, Vancouver-
based D-Wave Systems is Canada’s AI star and made 
Canada a world leader with development of the world’s 
fi rst quantum computer 371 that can solve problems 100 
million times faster than a conventional computer.372 It 
exports Vancouver made technology expertise globally, 
including to blue-chip science clients such as NASA, Los 
Alamos National Laboratory, Lockheed Martin, Google 
and Harvard University. It recently started working with 
Volkswagen for an AI-generated traffi c management 
system in Beijing. The signifi cance of D-Wave’s work 
with Los Alamos National Laboratory should not be 
under-estimated – Los Alamos is the most prestigious 
science institution in the world, known to attract the best 
minds in AI in the world. Among other things, it created 
the atomic and hydrogen bombs, and created the fi rst 
computer in the world.

Quantum computing uses particles of the individual 
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Canadian AI know-how.381

Toronto-based Massively, which has an impressive 
client list, provides bot services for a range of services 
and functions, and eliminates human handling of many 
routine tasks, such as ordering drinks and check-ins. 
Massively provided bot check-ins for the Digital Finance 
Institute’s AI Toronto conference, and deployed its bot to 
release a report.382 

In medicine, Deep Genomics, also Toronto-based, is 
using machine learning in biology for predictive AI of 
DNA alterations to help improve the delivery of medical 
services and patient outcomes. Toronto-based Deep 
Learning is also a well-known AI fi rm developing leading 
technology for blue-chip clients.

iDAPT, a Toronto rehabilitation research facility, is 
developing AI for people with disabilities, including an 
intelligent wheelchair that uses anti-collision technology 
to avoid obstacles, a robotic device to help stroke 
patients rebuild upper-body strength and an emergency 
fall and detection system powered by AI.383 

In robotics, Dr. Haipeng Xie creates robotic platforms 
for a variety of applications at the Dr. Robot Lab and 
also runs a robotics workshop that teaches children as 
young as ten-years-old to code, build robots and remain 
in STEM. Dr. Xie’s team of young robotics coders and 
builders recently won a provincial championship for 
robotics, and represented Canada at an international 
competition in the UK. Dr. Xie’s 15-year-old daughter 
opened the AI Toronto Conference on March 29, 2017, 
with two robots she had helped to build. 

Cainthus, a machine vision company based in Ottawa 
and San Francisco, developed a facial recognition 
system for farming – its technology can identify cows 
by their facial features in 6 seconds, allowing farmers to 
monitor livestock more quickly and with minimal human 
interaction to manage the process of milking cows more 
effi ciently.

Across Canada, large technology companies are 
innovating with AI including Google, Amazon, IBM, 
Microsoft and Shopify. The fi nancial services sector is 
also moving fast on AI developments. RBC, for example, 
gave a grant of an undisclosed amount to the University 
of Alberta to evaluate how AI can be applied in banking384

and it also funds research in the US.385 

Vancouver. Québec benefi ts from federal, provincial 
and municipal fi nancial and AI ecosystem support. The 
City of Montréal has activity promoted and supported 
its AI ecosystem which has yielded positive investment 
results. Recently, the City of Montreal announced it 
was funding a lab for FinTech and AI startups, another 
important initiative that makes a difference to an 
ecosystem’s ability to thrive in the global economy.378 
While Vancouver benefi ts from thousands of technology 
jobs and fi nancial investment from Amazon, in Montréal, 
both Google and Microsoft have announced investments 
in AI, including to support the development of startups 
in Montréal.

In terms of innovative startups in AI in Québec, Delve 
Labs provides security solutions using deep learning 
without human intervention.379 Maluula is another 
startup based in Montréal attracting attention for its 
acquisition by Microsoft and also because of its work in 
AI teaching machines to understand humans.

Other startups in Québec in AI include Landr, which 
helps artists create their own music faster with machine 
learning, and Sport Logic which analyzes sports statistics 
and creates sports data for a more comprehensive 
experience for sports fans.

Both British Columbia and Québec are global leaders in 
the creation of gaming technology and those companies 
use AI. In Québec, Ubi Soft is well known in the space 
as an early player that commercialized AI applied tech 
globally.

Ontario has a growing AI ecosystem and unlike Québec 
or British Columbia, it tends to be geographically spread 
out. Next AI, a new initiative for AI-related ventures 
supports the growth of Ontario’s AI ecosystem by 
running an accelerator program in Toronto where 
it provides participants with funding, shared space, 
training and mentorships to grow.

There are a number of innovative startups in Toronto 
in the AI space. For example, iNago, based in Toronto 
and Tokyo, creates net people – a platform that enables 
human-like conversations with assistants for self-driving 
cars using AI. The founder of iNago created the global 
hit Aquazone, which launched the digital pet craze.380 
Rubikloud uses AI to increase customer loyalty and 
drive sales in retail and recently signed a deal with the 
largest pharmacy retailer in the EU and Asia to export its 

and augmented reality scenarios for companies before 
they invest in design & build costs. This would be useful 
for P3 infrastructure projects to test expensive proposals 
from asset managers to ensure their designs deliver 
the best value to the public sector. There are other 
Vancouver-based virtual reality companies including 
Axiom Zen, Cognitive VR, Perspective Films, Capcom 
Vancouver and Archiact. Their technology employs 
AI, providing a fertile base to expand Vancouver’s AI 
leadership in this area. 

Vancouver-based Pay By Phone, one of the fastest 
growing mobile payments companies in the world used 
by more than 12 million users globally, was acquired 
by Volkswagen to provide the payments infrastructure 
to be integrated into its self-driving car technology. 
Vancouver-based Bit Stew Systems, recently sold to 
General Electric, uses machine learning and AI to extract 
data and make it meaningful for applications in utilities, 
aviation, oil and gas production and manufacturing. 
Mojio, a Vancouver startup, creates technology for 
autonomous vehicles, collecting and using data with 
elements of AI for a potential new automotive ecosystem.

Amazon has a large and growing technology team in 
Vancouver that, while low-key, includes technology 
development for some of its global operations in 
aspects of AI. Amazon is the largest and most important 
technology employer in Vancouver, attracting leading 
experts from around the world to Vancouver. Many 
aspects of Amazon’s global tech operations take place in 
Vancouver. 

In fi nancial services, Blockchain companies in Vancouver 
are designing smart contracts for future use in P3 
infrastructure projects, for example, smart contracts 
that can machine learn, have the potential of saving 
governments up to $25 trillion in lost leakage payments 
globally in P3 infrastructure projects.377

Vancouver is consistently ranked as a global top city for 
startups. Its startups top the country with a per capita 
worth of $9 billion cumulatively. The average Vancouver 
startup receives $334,000 in early-stage funding, 
compared to the global average of only $252,000. 
Vancouver’s startups also have signifi cant global reach 
due to its proximity to Asia, with 57% doing international 
trade, double the global average. 

In Eastern Canada, the AI scene is equally as vibrant as 
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unaffordable for millions of people.387 To address this and 
other gaps, the innovation agenda for Canada needs to 
be inclusive and to tap into stakeholders across various 
sectors to help Canada avail itself of the opportunity to 
be an AI leader from coast to coast to coast.

Many projects are in development that have not yet been 
announced in Canada and in addition many FinTechs 
have AI under the hood. Self-driving cars is another area 
in Canada that is growing in respect of AI, with major 
manufacturers investing in AI. 

A concern for Canada leading in AI, however, is Internet 
access. To fulfi ll the promise of advanced technology that 
is AI-driven and uber connected, countries will have to 
have high speed universal Internet access. The ability of 
a country to lead in AI, including autonomous vehicles, 
is directly dependent upon its Internet capabilities on 
mobile devices and on mobile data usage affordability. 
Machine learning based on real time users cannot 
proceed without fast and favourable Internet access. 
Canada has the most expensive mobile data in the world, 
coupled with low mobile data usage.386  Unless this 
changes rapidly, the potential commercialization of AI 
will be stymied in many key sectors.

Growth of mobile usage is faster in countries with high 
usage where there are affordable mobile data plans. 
Countries that have unaffordable mobile data plans for 
consumers harm the development of innovation because 
it results in lower Internet penetration and lower mobile 
data usage. The AI for the connected world of the future 
cannot thrive in countries that make mobile data usage 
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Amazon’s virtual assistant, is activated by calling its 
name and making a request. Amazon allows other 
manufacturers to use Alexa free of charge and it will soon 
be accessible in Ford cars, Whirlpool washing machines, 
LG fridges, Westinghouse TVs and Lenovo sound boxes. 
Alexa can also switch on lights, open doors, read the 
news, book a cab and order pizza. Amazon wants Alexa 
to be capable of understanding and anticipating users’ 
needs.392 

Google continues to refi ne its search engine with AI, 
and in addition launched Google Home which controls 
the connected home with machine learning. Google has 
an advantage over other tech fi rms in the US because 
it is in the business of the development of AI tools and 
frameworks for real business use case applications for 
AI; again because commercialization is key.

Apple’s Siri virtual assistant has been a leader for some 
time in the space, deploying AI to help users perform a 
range of activities and obtain information. Siri is the most 
used voice fi rst platform in the world, although Amazon’s 
Alexa and Google’s Assistant are catching up. Apple 
recently acquired Workfl ow, which will become the glue 
that holds together a number of voice fi rst domains for 
Siri.  All of Apple’s activities that are consumer facing, 
including iTunes, use applications of AI and machine 
learning.

At Microsoft, researchers in AI are harnessing data 
and computational power with advanced algorithms to 
enable collaborative and natural interactions between 
humans and machines that extend the human ability to 
sense, learn and understand. Microsoft, like Facebook, is 
in the chatbot space for users, venturing into facilitating 

examples of AI development, the self-driving car.390 

Importantly, the US has numerous leading AI institutes 
including, but not limited to, the SRI International’s 
Artifi cial Intelligence Center, which created Siri, the 
Machine Intelligence Research Institute, the Navy 
Center for Applied Research in Artifi cial Intelligence, the 
Quantum Artifi cial Intelligence Lab, created by NASA and 
Google, which uses a Vancouver-based D-Wave quantum 
computer, and the Los Alamos Research Laboratory, 
which also uses a Vancouver D-Wave quantum 
computer. Los Alamos is one of the largest science and 
technology institutions in the world employing AI. It 
conducts multidisciplinary research in areas such as 
space exploration, medicine, supercomputing, nuclear 
weapons and renewable energy.

The Navy Center for Applied Research, established in 
1981, looks at systems to improve performance and 
the interactions of humans and machines, sensors in 
autonomous activities and how complex decision-
making can be supported in AI.

The scale of AI in the US is massive compared to 
other countries. For example, Microsoft launched the 
Microsoft AI and Research Group with more than 5,000 

computer scientists and engineers working in AI.391

Baidu has several research labs in the US, also with 
thousands of scientists, as does IBM, Uber, Facebook, 
Apple, Intel, Nvidia and Tesla. China’s LeEco also has an 
impressive AI lab in California.

Facebook plans to create the “best AI lab in the world” 
where it hopes the best tech talent will go to solve the 
most pressing issues in AI. Facebook has long employed 
AI for its social platforms. Because data is key with AI, 
Amazon and Google are at the forefront of AI, largely 
because they have the talent, computational power, 
resources and large amounts of data to implement and 
deploy AI effectively.

Amazon leads in several areas, including retail. Alexa, 

United States

The United States remains the AI world leader. In 2015, 
the US public sector invested $1.1 billion in unclassifi ed 
R&D in AI technology and likely four to ten times that in 
classifi ed R&D in AI.388 In 2016, the tech industry in the 
US spent US$8 billion on AI. In 2014 alone, there was a 
302% increase in venture capital investments in AI in the 
US.389

The US strategy in AI has benefi tted from parallel private 
and public sector development which has helped the US 
be an AI leader across multiple industries. US companies 
and its public sector focus on commercialization of AI 
because it makes business sense and creates jobs. The 
market for enterprise applications for AI is expected 
to surpass US$30 billion by 2025 – thus the fi nancial 
opportunities for enterprise are enormous. An example 
of the US leadership approach is MIT, which incorporates 
monetization of resulting AI technology, bringing 
university research to market.

The US government has had leading AI taking place, much 
of which is classifi ed, in important areas for many years 
including counter-terrorism, defence, aeronautics, food 
security, tax evasion, cyber-security, communications, 
law enforcement and critical infrastructure protection. 
For example, facial recognition technology used for 
counter-terrorism, now very much AI-based, was 
developed in the late 1980s by the CIA. Similarly, US 
Customs developed AI for immigration purposes which 
was used as the basis for FinCEN’s AI system to identify 
money laundering cases as early as 1993. 

The Defense Advanced Research Projects Agency and 
Intelligence Advanced Research Projects Activity are 
both engaged in R&D to develop AI uses for national 
security, law enforcement, healthcare, transportation 
and commerce. In fact, in 2004, the Pentagon played an 
instrumental role in the creation of one of the best known 
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China invested US$45.6 billion in US fi rms in 2016 and 
there were at least 29 investors from China investing in 
US AI companies since the beginning of 2012. There is 
concern that AI technologies developed in the US and 
Canada could be used by China to bolster its military 
capabilities and push it ahead in strategic industries. As 
such, the US Government is looking to strengthen the 
role of the Committee on Foreign Investment in the US, 
which reviews foreign acquisitions of US companies on 
national security grounds.402 

companies speak and transact with customers;396  
Avant, which uses machine learning for scoring and 
rate determination for personal loans; Flatiron, which 
extracts relevant information from medical patients’ 
electronic health records through machine learning;397  
and Cylance, a cyber security company that uses 
predictive AI to prevent cyber attacks in real time.398

The US leads in neuromorphic computing. These 
computers, operating in mobile clouds, are based on 
the way the brain works, which harnesses neurons 
and networks of synapses. The Defense Advanced 
Research Projects Agency created neuronal circuits for 
a computing architecture that mimicked the function of 
neurons – in other words – the way the brain thinks.399 

In the US, both the Department of Homeland Security 
and the CIA have technology investment funds to 
get new technology into government hands faster by 
operating as a venture capital fi rm.400 

The CIA venture fund investments have included 
Cylance, which uses AI to detect and eliminate malware 
in fi les for large corporations, banks and government 
clients; Orbital Insights, which analyzes satellite imagery 
in a variety of contexts, such as how many people are 
shopping at a given time based on satellite captures 
of nearby parking lots; Cyphy, which develops drones 
tethered to ground control stations that can monitor 
an area for days at a time; Blue Line Grid, which has a 
collaborative communication platform for government 
agencies and law enforcement; Atlas Wearable’s, which 
develops a fi tness tracker that detects what specifi c 
exercise its users are performing; Fuel3d, which develops 
a handheld device that can capture detailed 3D scans in 
less than a tenth of a second, and which is being used 
to build 3D models to help investigators solve crimes; 
MindMeld, a virtual assistant platform that allows tech 
companies to put voice commands into apps; Snap DNA, 
which develops a handheld device that can analyze DNA 
samples in minutes; Sonitus, which develops an earpiece 
that goes inside the mouth, useful for covert operatives; 
and BBN Technologies, which tells helicopter and ground 
vehicle crews if they are being fi red at and from what 
direction.401

The US is beginning to contemplate restricting Chinese 
investment in AI technology being developed in the 
US, to combat its rise and better protect sensitive 
technologies that are vital to the US national security. 

generic chatbots for mass use.

Microsoft developed a smart phone app, Seeing AI, to 
help blind and visually impaired users get more context 
on things happening around them that a guide dog 
would not be able to manage. Seeing AI uses the phone’s 
camera to look at things in the world, fi gure out what is 
being shown and then communicate it to the user in real 
time. Key features include the ability to read documents 
and signposts (including spoken instructions), a facial 
recognition function that can remember friends’ names 
and hint at their mood based on facial expression, as well 
as distinguish between different bank notes in a user’s 
hand. A barcode scanner is also integrated into the app, 
that allows a user to point their phone at, for example, 
canned food and hear what it is, what ingredients it 
includes and what the use-by date is.394

Nvidia is a large AI player in building hardware and 
software for the industry. Nvidia explores challenging 
topics on the frontiers of visual, parallel, and mobile 
computing spanning many domains including computer 
graphics, physical simulation, scientifi c computing, 
computational photography programming languages, 
circuit design and computer architecture. Nvidia 
invested $2 billion in R&D to design architecture to 
accelerate AI and deep learning.

IBM is one of the most recognizable names in AI. IBM 
research builds applications that enable humans to 
collaborate with AI technologies to analyze and tackle 
complex issues. There is signifi cant investment from IBM 
in exploring a wide range of cognitive services – from 
personality insights to visual recognition.

Other US companies in AI include Boeing which develops 
AI for commerce and recently funded an AI lab to 
allow it to build airplanes that are more effi cient and 
streamlined. Tesla, in self-driving cars, is another well-
recognized US company that researches, develops and 
uses AI and machine learning throughout its operations 
and in its resulting vehicles.

The US has hundreds of AI startups. Some of its 
leading AI startups include Zoox, which develops 
electric autonomous vehicles in ecosystems; Clarifai, 
which provides advanced image recognition to detect 
duplicates in visual searches; Inside Sales, a predictive 
analytics platform for sales acceleration;395 Kasisto, 
which developed KAI, a virtual assistant that helps 
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China

China’s AI strategy is comprehensive, multi-faceted and continually expanding. The Chinese government, fi nancial institutions and technology companies have invested signifi cantly in 
developing AI technology, as well as acquiring talent from other countries.403 China was the world’s second-biggest investor in AI enterprises in 2016, with US$2.6 billion invested into the 
AI sector compared to US$17.9 billion in the US.404 China will also see the greatest economic gains globally from AI by 2020, with an estimated 26% boost to its GDP by that year compared 
to a 14% boost worldwide.405

In that vein, in June 2017, China announced a national roadmap to guide the development of AI until 2030. The roadmap is expected to address four key areas of AI: the building up of AI 
technologies, application of AI technology, introduction of policies to handle risks brought about by AI and international collaboration. It is also expected to reveal China’s plans to attract 
foreign companies to set up R&D centres for AI technologies in China. China’s top three internet giants, Baidu, Tencent and Alibaba, have been working hard to attract top AI talent from 
the Silicon Valley – for example, Alibaba recently announced the acquisition of the Amazon’s former senior principal scientist to lead its data and technology lab and drive Alibaba’s AI 
efforts in China.406 
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In 2013, Baidu opened a deep learning institute in Silicon 
Valley to tap into US expertise and technology resources. 
In 2014, the Institute expanded to become the Silicon 
Valley AI Lab, one of the key AI research centres in the 
world. Baidu is especially known for its work in speech 
recognition, with its deep speech platforms that work 
to close the gap between human transcribers of text 
and automated speech recognition, as well as language 
translation.424 In 2016, Baidu launched Deep Bench, an 
open source tool for evaluating the performance of deep 
learning applications on different hardware platforms. 
Deep Bench helps hardware developers optimize 
their processors for deep learning applications. Baidu 
recently launched an AI platform called Tianzhi that uses 
cloud computing, machine learning and deep learning 
to connect with more than 30,000 businesses through 
Baidu’s cloud services in sectors such as logistics, 
medicine, transportation, education, marketing and 
fi nance.425

Baidu is also seeking funding from the Chinese military 
for the “China Brain” project, a massive, state enterprise 
aimed at making China the world leader in AI, similar to 
the Apollo space program undertaken by the US in 1969 
that sent humans to the Moon. The China Brain project 
would focus on specifi c areas of AI, including human-
machine interaction; big data analysis; autonomous 
vehicles; healthcare; smart drones; and robotics 
for military and civilian applications. Baidu has also 
proposed that the China Brain project be kept open and 
competitive to help transform AI R&D into products and 
advance innovation.426 

Zhizhen Network Technology, the developer of the 
Xiaoi Robot, is one of the world leaders in intelligent 
conversational systems. Xiaoi’s AI technology is used by 
many Chinese corporations in the telecom, fi nance and 
retail sectors. Zhizhen is expanding to Silicon Valley to 
bring commercialization of its products to the US in the 
fi elds of medicine and urban planning.

Ant Financial, a Chinese wealth management company, 
uses AI as a key driver for its business. Ant Financial 
applies AI to all of its operations which include loans, 
wealth management, insurance services and rural 
fi nance. For example, Ant Financial launched Ant 
Fortune, a wealth management app for small investors 
that provides step-by-step investment portfolio building, 
matching investment requests with products via AI with 

technology to replace human labour with robots to 
improve manufacturing productivity in the city’s 
factories.414 In Beijing, the CAS Institute of Automation, 
a consortium of universities and fi rms, provides VC 
funding of US$150 million for AI development.415

China is estimated to have more than two-fi fths of the 
world’s trained AI scientists, is strong in math and has a 
tradition to language and translation research. Although 
fi nding top AI experts is presently more diffi cult in China 
than in the US, the trend is slated to shift in the next few 
years as most major Chinese universities are launching 
AI science programs. 

China has 1.4 billion people, about half of whom are 
Internet users. who generate more big data for the 
country than almost the rest of the world combined. For 
example, in cases of a rare disease, there will be enough 
examples to teach an AI algorithm how to diagnose it 
correctly. Moreover, because typing Chinese characters 
is more laborious than typing Western characters, 
people tend to use their voice recognition services more 
frequently than in the West, so AI fi rms have more voice 
data to improve AI for speech. China has more relaxed 
privacy laws, which makes collecting big data and sharing 
it less restrictive.416 

China publishes more research papers annually on 
AI than the US and invests more annually in R&D 
in AI than any other country.417  China has a strong 
education curriculum and high enrollment in computer 
sciences, math and engineering, and a large number 
of data scientists.418 Not only is China producing more 
AI research than other countries, Chinese patent 
applications rose 185% over a fi ve-year period for AI 
while US patent applications rose 26% over the same 
period.419 

Additionally, Chinese venture capital investment is 
being injected into AI, and in 2016 that investment in AI, 
robotics and the IoT reached US$31 billion.420 

Google’s CEO noted that in logistics in AI, China would 
be the world leader because of scale and because of 
the investment China is making in AI.421 Baidu, Tencent 
and Ali baba are catching up to US tech giants in AI and 
in some areas, surpassing them.422  Baidu in particular 
focuses heavily on AI and in 2015 alone, invested US$1.5 
billion on R&D in AI.423 

At the annual meeting of China’s parliament in March, 
the government tabled motions to take the lead in getting 
Chinese enterprises to collaborate on AI research and 
facilitate the commercialization of AI,407  added to which 
Baidu’s founder, Robin Li, is urging China to adopt a 
national regulatory framework to facilitate the adoption 
of AI in a wide range of industries.408 

One area of AI that is especially poised for growth 
in China is autonomous vehicles, as congestion is so 
severe on roads in many big cities that the Chinese 
government sees the need for autonomous driving. 
There are predicted to be 200 million cars, buses and 
trucks on Chinese roads by 2020 and the number is 
likely to increase at a rate of 23.7 million units per year, 
making China the world’s largest automotive market. 
China will need to implement relevant transportation 
and legal infrastructure to protect customer safety and 
improve the effi ciency of autonomous vehicles on the 
road. To that end, China is researching AI technology 
to help drivers see and hear road or weather conditions 
that could negatively impact driving that they would 
otherwise not be able to hear or see. 409

China also is investing in Silicon Valley startups with 
military applications such as Velodyne and Neurala,  
410 injecting about US $30 billion into early-stage 
technology through more than 1,000 funding deals 
between 2010 and 2016. During that time, participation 
from China rose to about 10% of total venture deals, 
with investment in AI, robotics and augmented reality.411 
China has committed R&D investment of 2.5% of its GDP, 
up from 2.05% in 2014,412 noting that its top priority is to 
acquire quantum computing knowledge.

In China, the government is investing US$15 billion in 
AI through a collaborative effort between the National 
Development and Reform Commission, Ministry of 
Science and Technology, Ministry of Industry and 
Information Technology and Cyberspace Administration. 
Like the US, China has a massive AI budget in classifi ed 
R&D in AI that it does not disclose. Publicly, pursuant 
to its AI strategy, China is cultivating and developing 
emerging AI industries, promoting innovation in 
intelligent products and enhancing the intelligence 
level of myriad products, including home appliances, 
automobiles, vehicles, wearable devices, robots and 
fi nancial services.413 The provincial government of 
Guangdong also has invested RMB943 billion in 
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other activities, such as shopping and entertainment. 
The app has grown to 25 million users since 2015, 80% 
of whom are under the age of 36.427

Ant Financial also launched an AI-powered image 
recognition system to help investigators of vehicle 
insurance claims process their fi les more quickly and 
effi ciently. According to data from Ant Financial, exterior 
damage claims comprise 60% of the 45 million private 
vehicle insurance claims in China every year. It takes Ant 
Financial’s algorithm 6 seconds to assess the damage in 
12 different cases, whereas human investigators needed 
over 6 minutes to reach a verdict over the same cases.428 

Tencent, another Chinese e-commerce giant, ranked the 
most innovative company in China in 2015, is the lead 
investor of Diffbot, an AI knowledge collection database. 
Diffbot visually recognizes reads, understands and 
monitors web media, then extracts related elements and 
tags and cross-references and stores them as objects 
on a database of knowledge containing 1.2 billion 
objects called the Global Index.429  Diffbot gives business 
applications human-level accuracy when accessing vast 
amounts of unstructured data, and powers applications 
for some of the largest companies in the world.

Huawei, a leading Chinese ICT solutions provider, 
partnered with the University of Berkeley for AI research 
in deep learning, reinforcement learning, machine 
learning, natural language processing and computer 
vision. Huawei has over 75,000 employees working 
exclusively on R&D.430 

Like the US, China has a number of public and private 
AI institutes, including the China Aerospace Science 

& Industry Corporation Intelligent Robot Branch. 
China Ever bright Bank launched the Ever bright Bank 
Credit Card Center, an AI research centre for payment 
technology, to develop technology that can identify 
preferred customers, respond quickly and fl exibly to 
their needs and carry out sophisticated risk identifi cation 
and management practices.431

The Chinese Academy of Sciences is investing US$1.4 
million into the creation of an advanced AI processor 
to help China compete on the global chip market which 
will be the fi rst processor in the world to simulate human 
nerve cells and synapses for deep learning. The chip is 
intended to compete with Google’s Alpha Go in terms of 
processing power but uses only 1 watt of power and is 
much smaller.432 

China has thousands of technology companies and AI 
startups in many sectors. For example, Xuanji, a robo-
advisor unit of the Chinese fi nancial technology platform, 
Pintech Group, uses AI to determine risk tolerance 
for robotic fi nancial advisors. Toutiao, an online news 
aggregator uses AI and deep learning to deliver news 
feeds and alerts to subscribers on a mobile app based 
on gender, age, location and other characteristics, and it 
does so in a way that can fi lter out fake news with AI. The 
66 million users of Toutiao read over 3 billion articles per 
day. 

Jingdong Finance, a Chinese startup focusing on 
payments, wealth management, crowd funding, insurance 
and securities, uses AI to analyze patterns of behaviour 
among users, including in the on boarding process, login, 
activation and payment processes, to manage risk and 
detect fraud. Its machine learning technology allows it 

to analyze more than 1,000 factors and assess whether 
there is a risk of fraud in a transaction or by users.433 

Mammoth, a startup in China, is developing non-
supervised machine learning technology for fraud 
detection, which, unlike supervised machine learning 
technology, does not require human feedback to fi nd 
data that indicates fraud.434 Jiansu Bank in China uses AI 
for voice recognition and text analysis at its call centres 
to identify customers’ problems and address them 
quickly through various channels, including SMS, We 
Chat, email, telephone of mobile app. 435

Alibaba, the Chinese e-commerce giant, launched an AI 
platform called Doctor You to diagnose diseases. Doctor 
You will help to alleviate the workload of doctors around 
China, particularly as there is a signifi cant shortage 
of qualifi ed doctors in China, with only 1.5 physicians 
available for every 1,000 people, compared to 2.4 in the 
US and 2.8 in the UK. Doctor You can be used for, inter 
alia, medical image diagnosis of CT scans to identify 
infl ammatory cells in human organs, which can be an 
early indicator of cancer. Ali baba expects that, within 
the coming decade, AI will be able to take over half the 
workload of doctors in China. In a 30minute trial test, 
Doctor You achieved a 90% accuracy rate in detecting 
lung sarcoidosis, a key sign of early stage lung cancer but 
especially diffi cult to diagnose. In comparison, it took 
four doctors almost three hours to process the same 
amount of data used their trained human eyes.436 

China’s Bank of Communications recently introduced 
a robot called Jiaojiao to act as its receptionist at 
its Guangzhou branch to answer questions. Jiaojiao 
processes voices in a memory system that allows it to 
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identify previous visitors, whom it will then personally 
greet at subsequent visits to the Bank.437 Qian Bao, 
a Chinese fi nancial services company, uses machine 
learning and big data to make autonomous decisions 
on consumer lending. Qian Bao’s AI approves loans at 
twice the industry rate, but its loan delinquency rate is 
40% lower than that of its peers.438 Petuum Inc, an AI and 
machine learning startup in China, helps organizations 
create AI and machine learning solutions that are 
scalable. The Petuum AI platform has a wide range of 
applications, including deep learning, predictive AI, 
knowledge extraction, content summarization, natural 
language processing, image and video understanding 
and anomaly detection.439 

Other AI startups in China include iCarbonX, an AI 
platform that collects and analyzes health and other 
data to help users better manage their well-being;440  
UBTECH, a robot developer that has developed a home 
robot that teaches yoga, as well as educational robot kits 
for children;441 and TuSimple, which develops computer 
vision technology for autonomous vehicles, particularly 
to detect objects such as pedestrians and bicycles in 

different cityscapes.442
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Japan

Japan is very advanced in certain sectors in AI, especially in robotics. It has a national robot 
strategy to enlarge its market size to ¥2.4 trillion by 2020.443 In addition, the Japanese 
government is spending US$974 million over the next decade on AI. Among other things, it 
is creating the Riken Center for Advanced Integrated Intelligence Research in Tokyo, which 
will have 100 researchers in AI and related disciplines from various companies, including 
Toyota and the NEC. The goal is to create AI based on deep learning that can match the 
intelligence level of an average human by the middle of the century.444 

New advancements in innovative technologies such as AI and machine learning have led 
to growth of the Japanese startup market, which has traditionally been modest. Japanese 
startups raised over ¥170 billion in 2016, the highest amount since data started being 
compiled in 2006. 90% of the funding is from Japanese investors, with corporations and their 
affiliated venture capital firms accounting for more than a third of investment compared to 
independent venture capital firms, which made up 19%.445 

Softbank, the Japanese telecommunications giant, developed Pepper, the world’s first robot 
for banking. Pepper can read and respond to human emotions, and is used for customer 
service to replace front desk services at the Mizuho Financial Group’s flagship branch in Tokyo 
where it handles customer enquiries. Pepper will eventually be able to tap into social media, 
video, image and text-based data,446  to provide a more tailored customer experience. 447 

Japan is building the world’s fastest supercomputer, the ACBI, for ¥19.5 billion, supported 
by the Japanese Ministry of Economy, Trade and Industry to assist Japan in tech leadership 
and advance research into AI and robotics. The ACBI will make 130 quadrillion calculations 
per second and will help develop deep learning applications, particularly for improving the 
ability of self-driving cars to avoid accidents.448

Eight large Japanese corporations, Fujitsu, Toshiba, Hitachi, NEC, Panasonic, Sony, 

Mitsubishi and Sharp, have collaborated for AI development and committed to spending 
¥300 billion over the next three years to develop collective AI for a variety of applications, 
including cloud-based systems, automation machinery, self-driving car technology and 
facial recognition technology.449  

Honda has established a R&D lab for AI to accelerate development of robots and autonomous 
driving technologies.450 

Japan has numerous startups developing AI solutions. Otsimo is an education app that uses 
machine learning to help autistic children learn. The app contains games for children to play, 
and the machine learning technology that powers it analyzes and makes sense of the data 
collected from every game session. It then organizes that data into a report that includes 
suggestions on how learning can be improved.451

Other AI startups in Japan include Cogent Labs, which develops AI to provide tailored 
solutions, such as a handwriting recognition service, Tegaki, that turns handwriting into 
digital text, for businesses;452  Interole, which uses AI to help customers engage more 
positively with social media by propelling content in a way that is easy to read and filters 
radical or offensive content;453 Colorful Board, which developed a fashion coordination app 
that recommends outfits based on customers’ fashion preferences using AI;454            and 
Drive mode, which provides modern safe-driving applications for older cars through a smart 
phone app, such as to allow for control of an older car’s radio and navigation systems.455
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South Korea

Korea is extremely advanced in AI. It plans to spend €768 
billion in R&D for AI and infrastructure over the next fi ve 
years, overseen by the Ministry of Science, ICT and Future 
Planning, with another €1.9 billion invested separately by 
the private sector.456  Korea also announced grants of ⅔15 
billion to develop robotics at several universities and institutes 
across the country.The market in Korea for investment in AI 
development is estimated to be €4.94 billion.457  In 2016, 
Korea launched a Science and Technology Strategy Committee 
to provide AI leadership in Korea. The Committee focuses on 
self-driving cars, smart cities, AI platforms to process language, 

voice and visual content, healthcare and education.458 

In addition, Korea has spent ⅔80 billion to fund Exobrain, a 
language intelligence software to compete with IBM Watson 
and Deep View.459 In November 2016, Exobrain won a Korean 
quiz show against humans, correctly answering 84% of the 
time, compared to IBM Watson, which was correct 70% of the 
time. Exobrain uses language analysis technology to analyze 
grammar rules applied to sentences, acquiring linguistic 
knowledge from a vast amount of data and using natural 
language processing to understand multi-sentence questions 
and inferring answers from its database.460 

In October 2016, several Korean technology companies, 
including Samsung Electronics, LG Electronics, SK Telecom, KT, 
Hyundai Motors and Hanwha Life Insurance, each invested ⅔3 
billion to create the Artifi cial Intelligence Research Institute, 
led by Korea’s Software Policy & Research Institute. The 
Institute will develop AI, big data and cloud technologies with 
the ultimate goal of creating AI that can think for itself and 
interact with humans.461 

The world’s fi rst AI Institute for fi nancial services was 
launched in Korea by Mirae Asset Global Investment, an 
asset management company, called the Mirae Asset Artifi cial 
Intelligence Financial Research Institute at the Korea 
University in Seoul.462The Institute will develop AI for various 
applications including asset distribution solutions, investment 
analysis and fi nancial products and services.463

The Korean Banking Institute noted that its banks are 
aggressive in closing branches and moving towards AI.464

Naver, Korea’s biggest Internet and search portal company, 
is investing ⅔500 billion over the next fi ve years in voice 
recognition AI and technology for self-driving cars.465 Naver 
is also working on living environmental AI technology and 
robotics. Naver recently launched its fi rst robot, M1, which can 
create accurate 3D indoor maps for indoor spaces for various 
purposes including design, focusing on achieving object 
recognition technology for complicated city environments 
through deep learning and computer vision.466

KEB Hana Bank in Korea launched Korea’s fi rst banking 
service that uses AI and a chatbot to allow users to send money 
and check their account information via text messages. 467 KB 
Kookmin Bank partnered with Quarterback Investments, a 
Korean investment advisory fi rm, to launch the Quarterback 
R-1, a robo-advisor that helps customers make investments, 
and whose advice helped customers’ investment revenue rise 
2% over a year.468 

Uberple, a Korean startup, uses an AI fi nancial research 
platform to help investors make investment decisions and 
search for assets to meet their fi nancial objectives in real-
time, based on the compilation of fi nancial data. It also allows 
customers to perform more in-depth analysis for each asset.469

Other AI startups in Korea include Neo fact, which uses 
AI to adjust the diffi culty level of training games for the 
rehabilitation of stroke patients; Kono Labs, which developed 
a mobile scheduling app powered by AI that acts like a personal 
digital assistant to customers;471 AI Brain, which creates AI-
equipped toy robots that attach to smart phones and provide 
language training, through a chatbot;  Vuno, which uses deep 
learning to improve the accuracy of lung disease diagnoses;472 

Lunit, which is developing a deep learning-based recognition 
system for medical images;473 and Chart Metric, which uses 
machine learning and natural language to organize and derive 
actionable insights from performance data from music charts 
and music streaming services.474
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Professor Steven Hawking, the theoretical physicist who 
is known for his pioneering work in cosmology, general 
relativity and quantum gravity,483 opened AI research 
centres at Oxford, Cambridge and Imperial College 
London to oversee research related to AI.484 

The University of Essex and the UK’s National Health 
Service are developing automated online doctors to treat 
patients which could save millions of pounds per year in 
health care costs. The automated doctors will provide 
medical advice to patients who seek medical information 
online regarding self-treatable conditions such as colds 
or the fl u, which account for £2 billion annually of the 
national health budget.485

In the UK, a study found that up to 30% of jobs are at 
risk of being replaced by robots and AI, especially in 
transportation, manufacturing, wholesale and retail.486

Another report showed that robots and computers 
could replace almost 250,000 public sector jobs in the 
UK in 15 years. Chatbots alone would remove the need 
for 130,000 government employees, around 90% of the 
total, by 2030, saving the government £2.6 billion a year. 
A further 90,000 NHS administrative jobs and 24,000 
receptionists could be replaced by automation, saving 
more than £1.7 billion a year. 

One of the biggest AI acquisitions in the UK was that 
of Deep Mind by Google for £400 million in 2014. 
Deep Mind combines a deep neural network that helps 
fi lter raw sensory data into meaningful patterns, with 
a reinforcement-learning algorithm. A reinforcement-
learning platform allows Deep Mind to analyze its 
previous performance, determine which behaviours 
led to better outcomes and change its future behaviour 
accordingly.479 Another major acquisition was that of 
Magic Pony Technology by Twitter for a reported £102 
million. Magic Pony uses neural networks and machine 
learning to improve images on various devices, including 
mobile and virtual reality.480

The UK is giving grants of £2 billion per year for research 
and development in AI and robotics. Approximately 
£250 million will be directed toward fellowships for 
students and scientists, primarily in STEM. It is also in 
the process of consulting widely on how best to support 
AI and robotics growth and development in an inclusive 
manner at all levels nationally.481 The UK is also giving 
away £50 million in grants to foreign startups from 
places like Canada, offering not only AI startup funding 
but crucially, ecosystem support.482

UK

The UK has an active AI ecosystem, with the UK 
government investing in AI, and recently adding an extra 
£17 million in funding to support university research 
in AI and machine learning. Experts predict that £654 
billion can be added to its economy by 2035 if the UK 
achieves its growth potential in AI.475 Entrepreneurship 
in the AI sector is booming in the UK, with a new tech 
startup focusing on AI being founded almost on a weekly 
basis.476 

The UK leads Europe in private investment for the tech 
sector generally, and AI specifi cally. More than US$9.5 
billion was invested in UK tech fi rms in 2016, with London 
accounting for more a third of the total. London-based AI 
startups received £100 million in venture capital in 2016, 
up from £52 million in 2015 and £27 million in 2014. 477

AI startups in the UK are most active in the marketing, 
IT, business intelligence and fi nance sectors, with 1 in 
5 AI startups in the UK targeting the marketing and 
advertising sector. There are comparatively fewer 
startups in the manufacturing sector even though it is 
estimated that machine learning can improve production 
capacity by 20% and reduce unforeseen ineffi ciencies by 
30%, through predictive modeling.478 
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Germany

Germany remains a leader in science and technology with a growing ecosystem for AI. Germany 
has the second-fastest growth rate globally in terms of R&D spending, behind South Korea. The 
private sector accounts for ⅔ of Germany’s R&D expenditure. Germany’s R&D expenditures are 
concentrated in the automotive, computer and mechanical engineering sectors.487 

Germany has almost 1,000 institutions for science, research and development with over 350,000 
researchers. Its gross domestic expenditure on R&D was €84.5 billion as of 2014, which is the 
last known available data.488 Germany has attracted £9.3 billion in tech investment since 2011, 
compared to £28 billion in the UK.489 

Nearly half of AI startups in Germany are in customer support, customer 
communications, sales and marketing, software development and computer vision/
image recognition. Berlin is home to 54% of all German AI startups, and is believed to 
be the fi fth largest AI hub, Silicon Valley being the fi rst.

Despite the country’s growing appetite for AI, German companies face a shortage 
of AI talent. It is estimated that German companies need over 5,000 AI experts and 
3,000 more in the automotive industry.490

The Institute of Transportation Systems, part of the Germany Aerospace Centre, 
established an R&D facility to develop intelligent traffi c management AI aimed at 
reducing congestion and traffi c accidents. The Institute is also developing a valet 
parking system that can automatically park cars and a “congestion pilot” that will take 
control of a car in traffi c jams so that drivers can concentrate on other things.491 

In October 2016, Google invested an undisclosed amount into the German Research 
Centre for AI. It has 800 scientists from 60 countries working on 180 projects in 
AI and machine learning and has an operating budget of €41 million annually.492 
It receives funding from other government agencies including the EU, Federal 
Ministry of Education and Research, Federal Ministry of Economics and Technology, 
German Federal States and German Research Foundation .493 In fi nance, Deutsche 
Bank opened a digital factory in Frankfurt with MIT to help the bank create AI 
technology.494 

Some startups in Germany in the AI space of note include xbird, which uses AI to 
analyze data streams from built-in sensors of smart phones and wearables to detect 
critical health events before they happen; pal. chat, which develops customized 
chatbots for companies to recruit talent; Leverton, which uses deep learning to 
extract information from corporate documents and help clients make decisions; and 
Kala, an AI-based holistic health training program for back pain.495 
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France

While France currently lags behind the UK in AI 
investment, its new president has launched a tech 
renaissance to drive AI innovation. From 2014-2016, 33 
AI startups in France raised US$108 million.496 As of 2016, 
France was ranked sixth in the world and spent US$54.3 
billion on gross R&D AI expenditure. It also ranked sixth 
in the world for patents, with 8,476 patents fi led.497 There 
are over 180 AI startups in France. Although France 
has an active AI ecosystem, most of these startups are 
relatively unknown outside of   France. 498

BNP Paribas, one of the largest banks in the world, 
funds Heuritech, a startup hub that helps startups 
develop AI technology.499 Naver, the Korean Internet 
services company, is investing €100 million in French 
and European startups in AI and machine learning, 
particularly those that are developing speech recognition 
and natural language technology.500 The French Institute 
for Research in Computer Science and Automation is 
one of the world’s foremost institutions researching 
computer vision,501  the technology that evaluates and 
codes how machines see and analyze information from 
images and multi-dimensional data.502

Facebook established an AI research lab in Paris at Station 
F to work on projects on image and speech recognition, 
natural language and software infrastructure to run AI 
systems.503 

Some of France’s better known AI startups include 
Snips, an AI platform that allows customers to add a 
voice assistant to any connected device;504 Birdly, an AI-
powered expense reporting platform based on Slack; 505 

Balyo, which develops robots to navigate warehouses 
and factories; Karos, a carpooling app powered by 
machine learning and geolocation technology; Link 
fl uence, a social media intelligence company that uses 
AI to analyze conversations on social networks and 
create business opportunities for brands; and Reminder, 
which uses AI to improve recruiting decisions and 
career path recommendations.506 PIQ, a startup based 
in France, incorporates AI technology into sports 
wearables through Gaia, an autonomous system that 
analyzes athletes’ movements, and PIQ Robot, a high-
performance sensor. The technology allows athletes 
to measure millions of actions taken by athletes doing 
sports activities and analyze them later on.507

France recently called on American researchers and 
scientists to come to Paris for AI. Microsoft recently 
partnered with L’institut national de recherche en 
informatique et en automatique to support innovation in 
AI startups in France at Station F. And more recently, the 
world’s fi rst AI centre for autonomous vehicles research 

was set up in Paris.
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Italy

AI could have a signifi cant impact on Italy’s lagging economy, raising Italy’s growth to 1.8% by 2035, equivalent to US$230 billion in revenue, and its labour productivity by 12%.508 
However, the Italian Government has been silent as to whether it has an agenda for AI. Italy’s public investment is generally low, at 2.2% of GDP.509 Despite the Italian government’s 
relatively hands-off approach toward AI, Italy has attracted some attention from large, multinational tech corporations. In 2016, IBM opened the Human Techno pole Lab in Milan to help 
support the Italian government’s initiative to establish an international hub for advancement of genomics, big data, aging and nutrition. The Lab will receive €1.5 billion from IBM over the 
next decade to research health and disease.510 

Amazon is investing €150 million in two major investment projects in Italy, a logistics centre planned to serve central and south Italy and a centre for Amazon Prime. Amazon has also 
chosen Italy to lead its Alexa virtual assistant platform project, as well as to support Amazon Echo, Dot, TV and Tap.511

Italy’s Institute of Cognitive Sciences and Technologies is developing robots that use open-ended autonomous learning to eventually “choose” their own goals. The 
ultimate test for the robots will be to tidy a set of objects on shelves because the task requires the robots to see one state, a tidy space, and try to replicate it by 
manipulating the objects around them.512

Horus Technology, an Italian startup, is working on a wearable AI headset for blind users that describes their physical surroundings so that they can navigate their 
physical environment and have mobility.513

Che Banca!, an Italian retail bank, launched Yellow Advice, Italy’s fi rst robo-advisor, in 2016. Yellow Advice is available through an online platform and provides 
fi nancial education tools to customers. It measures risk appetite of users and determines their investment goals. The robo-advisor then produces up to 42 different 
portfolio solutions based on a user’s profi le.514
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Russia

Russia’s economy is said to lag behind that of other advanced economies with respect to innovation because approximately 1% of Russia’s national 
income is spent on R&D, well below the average of OECD countries, and 75% of its R&D is from the public sector comprising primarily of government, 
higher education and industry-related organizations.515 Russia has signifi cant R&D in AI that is classifi ed.

However, most large tech companies recruit talent from Russia in AI and it is well known as a talent pool.

Russian “cognitive tech” startups raised approximately US$130 million in funding in 2016,516 and generally Russia receives little foreign investment 
compared to other economies. Between 2011 and 2015, the number of AI startups that were funded and received early stage funding remained the 
same, compared to an average increase of 500% worldwide.517

Russia’s leading institution for science and technology is the Skol kovo Institute of Science and Technology, which was established to create an 
“innovation city” like Silicon Valley near Moscow. The Institute has a startup academy that helps startups to scale over the course of 10 weeks. One of 
these startups, Insilico, is using AI to analyze human bioinformatics more effi ciently to improve drug discovery and ultimately combat aging.518

Russia’s key focus in AI is robotics. In December 2016, the Russian government announced that it would be sending a robot, Fedor, to the International 
Space Station within 5 years, and to the Moon within the next 15 years. Fedor works without a space suit, and can walk, drive, lie down, get up, lift 
objects, shoot guns, and help in construction. Fedor was developed by Energia, a Russian rocket manufacturer and the TSNIImash Laboratory of Space 
Robotics.519

Russia is also creating autonomous weapons, also known as “killer robots” and creating a robot army. One Russian defence contractor, Uralvagonzavod, 
said it will have prototypes of killer robots within the next 2 years.520 Another, the United Instrument Manufacturing Corporation, has developed AI 
that can be installed on any robotic system to allow it to make decisions to kill on its own, such as carrying out an attack on enemy artillery without 
human intervention. It can locate a human on a battlefi eld (or presumably in a living room) and eliminate him or her.521

The top three AI startups in Russia are Find Face, MSQRD and GIF punk. Find Face is a global leader in open source facial recognition. Find Face can 
identify one person in a billion photos in less than one second.522 MSQRD is another machine learning powered startup in Russia. It is an app that allows 
users to add masks, such as Iron Man’s mask, to their faces. Shortly after its launch in December 2015, MSQRD gained over 16 million users and was 
acquired by Facebook in March 2016.523 Another Russian creative audio-visual AI technology startup is GIF punk. GIF punk is a computer graphics 
software that uses neural network to match audio tracks with GIFs in real-time and create a hypnotising video stream complementing the music being 
played, which is useful at nightclubs.524
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Kudi is a Nigerian startup that combines FinTech and 
AI in a chatbot. Using natural language, Kudi can carry 
out everyday transactions, like payment for recurring 
bills, airtime top-up, and fund transfers for users.530 

Aella Credit is another Nigerian combination of FinTech 
and AI. Aella Credit is a chatbot that uses algorithmsto 
lend money without collateral. The chatbot uses built 
in metrics, such as social demographics, income level 
and credit rating to instantly approve or deny a loan. If 
approved, loans are disbursed instantly via a variety of 
channels including direct bank deposits, custom credit 
cards and Bitcoin.531

Life Bank, a technology company in Lagos that distributes 
blood to Nigeria’s hospital sector, uses machine learning 
in the delivery of its services.532

to provide training and mentorship to young data    
scientists. 527  The Digital Finance Institute and Nigeria’s 
FinTech Associates hosted the first FinTech and AI 
Conference in Nigeria on April 24, 2017, to help start the 
AI ecosystem in Nigeria,528 and build trade opportunities 
and are hosting a subsequent 2018 edition to include AI, 
food security and AgTech solutions for Africa.

Nigeria has advantages other countries in Africa do not, 
especially in respect of opportunities in agriculture and 
food security, through a concept called “smart connected 
agriculture,” which could leverage mobile devices and AI 
to provide farmers with information leading to increased 
productivity and modernized practices in farming and 
distribution, as well as micro-financing.

Despite a relatively new AI ecosystem in Nigeria, it 
has a number of startups developing AI. Buy Chat is an 
e-commerce chatbot that uses messaging channels, like 
WhatsApp, to serve customers. Using natural language, 
Buy Chat gathers information about the user’s shopping 
habits to offer tips about what products and brands 
to buy. Users can review comparable products and 
purchase items, without leaving the app.529 

Nigeria

Nigeria is not yet focused on AI in terms of a national 
strategy but it is important globally for AI because it is 
the largest country in Africa, has the biggest economy, 
the largest population, and is English-speaking. The 
opportunities for Nigeria in AI are enormous as they 
are for other countries to scale to it. Nigeria is one of 
the most mobile-friendly countries in the world with 
messaging platforms that are ubiquitous across the 
country. Flowing from this, chatbots are prominent in 
Nigeria. Some prominent chatbots include StockBot, 
a chatbot for finance and stock market information 
available on Facebook Messenger and Skype, among 
others; Eat Drink Lagos, a chatbot that recommends cool 
places to dine depending on users’ budgets; and Kudi, a 
bot that helps users buy airtime and transfer funds.525 A 
Nigerian student built a fully functional robot capable of 
solving a Rubik’s cube in minutes during his last year of 
university.526 

Despite the slow start in the Nigerian AI landscape, 
members of the Nigerian tech community are attempting 
to build an AI ecosystem. Data Science Nigeria, a meet 
up group focused on data science, hosted a boot camp 
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algorithm, Aipoly can identify more than 800 objects and 
thousands of colors. All users need to do is to hold their 
smart phone over the object and Airpoly will identify the 
object and say what it is out loud. The machine learning 
technology of the Aipoly enables users to train the app to 
recognize the new objects it doesn’t know.541

Red Marker has developed technology to assist financial 
advisors identify potential legal issues when promoting 
financial products or services. It uses an algorithm 
that identifies any potential legal risks when content is 
created, and its machine learning technology enables it 
to learn and grow its algorithm after dealing with new 
cases.542

Stockspot has developed a digital financial assistant by 
integrating AI and machine learning into financial advice 
and created a robo-advice platform that offers automated 
investment and wealth management services. The digital 
financial assistant analyzes the investment behaviour 
users to provide each with personalized investment 
recommendations. Machine learning enables it to learn, 
to help investors optimise their profile to make better 
investment decisions.543 Stratejos is an Al smart assistant 
that helps software management teams process and 
analyse data and provides the team with feedback, and 
guidance on what they can do to improve progress.544

 

5-year AUD$13 million investment to help women in 
the digital industry; AUD$127 for R&D and another 
AUD$127 for all 42 of Australian universities. The 
University of New South Wales is receiving an additional 
AUD$26 billion over 5 years for quantum computing 
research.536 

The Australian government’s agenda also includes 
AUD$200 million toward investment and startups, 
with AUD$75 million toward Data61, Australia’s 
national digital research network that connects the 
country’s leading scientists to digital research.537 The 
Commonwealth Scientific and Industrial Research 
Organization is building a supercomputer that may be 
capable of using advanced AI to perform a quadrillion 
operations per second.538

The Australia government is working on chatbots that 
will streamline the amount of time needed for citizens 
to speak to human government staff.539 The Victorian 
state government and Bosch Australia, the German 
multinational engineering and electronics company, are 
developing Australia’s first locally-designed self-driving 
car system and plan to have those cars on the road by 
2025. 540

Four interesting AI startups in Australia are Aipoly, Red 
Marker, Stockspot and Startejos. Aipoly is an app that 
helps blind people navigate surroundings by identifying 
objects and saying what they are out loud. Using an AI 

Australia

Australia is taking a proactive approach toward AI, 
both in the public and private sectors. Major Australian 
businesses invested an average of AUD$6 million in AI in 
2016. However, Australia lacks, or at least is perceived 
to lack, the talent pool to develop its AI ecosystem and 
integrate AI into its infrastructure. 23% of Australian 
business leaders surveyed believe that their company 
lacks the STEM skills needed to capitalize on AI 
technology. Despite this, the appetite for AI in Australia 
does not appear to be waning as Australian businesses 
are predicted to invest over AUD$50 billion over the 
next 10 years in AI.533

Overall, 40% of Australian jobs are at risk of being 
automated by 2025 and ⅔ of Australian business 
leaders plan to replace humans with AI.534 The federal 
government is developing a strategy focused on STEM 
education to ensure that Australia is prepared for the 
impact from automation.535

The Australian government is supportive of innovation 
in science and technology more broadly. In 2015, 
the Australian government announced a AUD$1.1 
billion budget for its National Innovation and Science 
Agenda, which aims at incentivizing innovation and 
entrepreneurship, particularly across traditional STEM 
sectors. The Agenda includes a 5-year AUD$51 million 
investment to help students prepare for a digital future; 
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United Arab Emirates

The UAE government is refocusing its main export from 
oil to tech. In 2016, the UAE government instituted the 
Emirates Science, Technology and Innovation Policy 
and will invest over AED300 billion toward R&D in 
science and technology, with a goal of increasing the 
percentage of the nation’s “knowledge workers” to 40% 
by 2021. Of the AED300 billion, the UAE government is 
investing AED12 billion in innovation incubators and to 
help support and develop research centres.545 As well, 
AED20 billion will go to R&D for aero space, with hopes 
of becoming one of the leading countries worldwide for 
space research.546 The UAE government’s plan to turn 
the country into a knowledge economy is apt, given 
that digital transformation can boost the UAE’s GDP by 
nearly US$14 billion by 2020.547

In 2016, the UAE government also launched a plan to 
implement “fourth industrial revolution technologies”, 
which include AI and robotics. The plan involves 
setting up governmental councils to study the effects 
of AI and robotics technologies on economic and social 
systems and determine the economic and investment 
opportunities within key sectors¬ where AI and 
robotics can be implemented, and to set up legislative 
and executive frameworks to further those goals. It 
also involves establishing partnerships with world 
governments, international organizations, private 
companies and leading academic research institutions to 
help the UAE create new markets broad.548

The UAE government is also trying to become the 
regional robotics and AI hub.549 In November 2014, it 
set up the International Council on Artifi cial Intelligence 
and Robotics and launched annual competitions for AI 
development, including the “Robots for Good” award to 
encourage development innovative solutions in health, 
education and social services with prizes totalling US$1 
million.550

In March 2017, the UAE launched police robots ready for 
duty, programmed to have calm non-threatening facial 
expressions and to greet humans in multiple languages, 
shake hands, salute fellow offi cers and scan faces from a 
distant of 60 feet.551 Facial recognition software is built 
in and can identify humans and report back to a central 
database. 

For public-private partnerships, Dubai Holding, a 
global investment company, is investing AED1 billion 
in companies participating in the Dubai Future 
Accelerators, a technology innovation program for 
companies focusing on (among other areas) AI and 
robotics.552 The UAE government is investing another 
US$32 million in Future Accelerators. 

There are not many AI startups in the UAE. Comae 
Technologies is a startup that uses AI to develop tech 
to identify and track people with criminal records in 
Dubai.553 Narrative, a natural language-generation 
startup in Abu Dhabi has developed an AI product that 
takes data and transforms it into human narratives. 
Humans can only generate up to four narratives a day, but 
this tech startup hopes to generate millions of narratives 

per day for less than fi ve cents per narrative.554
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Technology in Delhi in connection with AI.564

Some Indian AI startups are beginning to find success. 
Mihup Communications is developing a speech-to-text 
recognition app; Mad Street Den Systems is developing 
a platform to more easily implement core AI technology 
for retailers; and Renting Wearables, which operates a 
fashion rental platform powered by AI, was rated among 
the 50 most promising startups globally.565 Microsoft 
has also selected 14 AI startups in India to help scale to 
market at an Accelerator in Bengaluru.566

MogIA, an Indian predictive AI startup, analyzes over 
20 million data points from public platforms including 
Facebook and Twitter, to make predictions about various 
outcomes. For example, MogIA correctly predicted both 
the Democratic and Republic US primaries in 2016, and 
that President Trump would win the US presidential 
election.567

businesses, with 64% of finance professionals from 
India encouraging automation as a means of improving 
efficiency.559

IThe Indian Institutes of Technology carries out publicly 
funded research in AI.560 In March 2017, the Government 
of India invested US$160,000 in the Indian Institute of 
Information Technology in Bengaluru.561 AI research in 
India is limited to a handful of researchers and largely 
lags behind other countries, and is focused primarily 
on defence, particularly within the Center for Artificial 
Intelligence and Robotics, which focuses on artificial 
neural networks, computer vision and situational 
awareness using a knowledge base of battlefield tactics 
data.562 Privately, the investment landscape in India is 
focused on products that help tech users in everyday 
scenarios rather than long-term uses. Because AI R&D 
requires long-term investment, investors have been 
slow to back AI products in India.563 Some public-private 
partnerships are happening – Infosys, India’s second 
largest software firm, is investing approximately US$3.7 
million at the Indraprastha Institute of Information 

India

There are over 170 AI startups in India, which together 
have raised over US$36 million.555 The number is likely to 
grow, as 60% of software developers in India have been 
experimenting with AI and machine learning.556 However, 
only 4% of AI professionals in India have actually worked 
on more advanced AI technologies due to the scarcity of 
advanced developers in AI-related technologies.557 India 
does not appear to yet have a significant ecosystem for 
AI. One reason India is impacted in AI innovation is that 
its Internet access penetration is only at 15%. AI requires 
fast hardware systems, and Internet penetration and 
access at affordable rates, which India does not have.558

In general, the Indian government does not have a 
strategy for AI. The lack of a national public policy on AI 
will, stakeholders believe, lead to a significant decline in 
the Indian economy due to inefficiency and job loss, as 
well as heightened threats to national security. However, 
India was ranked among the top three countries 
globally for implementing robotic automation into core 
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