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INCREASING EFFICIENCY 
& COST REDUCTION

Autonomous things will increasingly take 
over repetitive, dangerous and to a certain 
degree intelligent labor previously 
conducted by human workforce, reducing 
costs while increasing output, e.g. due to 
24/7 operations, AI-based real-time decision 
making and optimization. Moreover, workers 
will be increasingly supported by 
autonomous co-bots working hand in hand 
with them.

Examples:
By the time autonomous transportation is 
arriving, transportation services will be getting 
cheaper for passengers due to better capacity 
utilization and routing optimization. Autonomous 
vehicle utilization might be further optimized by 
shifting the main purpose of the journeys based 
on demand– e.g. from moving around people to 
delivering goods during o�-peak travel times.

NEW BUSINESSES & 
SERVICES TACKLING FREED TIME

Autonomous things will free up tremendous 
amounts of human time – in the private as 
well as business life. People can spend the 
freed time di�erently, opening up business 
opportunities for new products and services 
providing an enhanced customer experience 
e.g. during travelling, work or at home being 
freed of time-consuming household chores.

Examples:
Autonomous mobility services o�ering 
convenient and on-demand door-to-door 
services with purpose-driven vehicles 
depending on customers’ needs how to spend 
the travelling time best e.g. sleeping for 
long-distance journeys, on-board entertainment, 
dining facilities, on-board o�ce, training and 
health tracking, or personal wellness space.

COMPENSATING LABOR SHORTAGES
 & NEW SKILL DEMAND

Increasingly sophisticated autonomous 
mobile robots, drones and vehicles 
represent a way to compensate for labor 
shortages in certain business fields but also 
will displace jobs with a high level of routine 
(e.g. loading and unloading). More 
intelligent labor will follow due to 
data-driven and AI tech. Job profiles will 
have to transform towards more advanced 
and soft skills.

Examples:
Driverless agricultural equipment might pose a 
possibility to curtail labor shortages on farms, 
e.g. during harvesting season. Also the shipping 
sector is faced increasing amounts of cargo and 
a looming labor shortage, which might be 
tackled by autonomous vessels. In production 
facilities humans might only have to deal with 
errors that autonomous systems aren’t capable 
of dealing with.

RISE OF AUTONOMY-AS-A-SERVICE
BUSINESS MODELS 

Companies with little experience in 
automation as well as limited resources for 
buying autonomous equipment will be able 
to take advantage of an increasing number 
of service providers o�ering fully automated 
and unmanned systems as a service, taking 
over the installation, management and 
maintenance of autonomous workforces. 

Examples:
Autonomous robots, drones or vehicles can be 
leased or rented for various tasks like cleaning, 
shipping, inspections, security, warehouse 
operations, transportation etc. even for smaller 
companies where ownership of automation 
equipment today has proved to be economically 
unviable. 
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Enabling Technologies trends experiencing the highest growth rates since 2018 are AI & Machine 
Learning, Highspeed Communication, and Blockchain for AT. Deep Learning is in the focus of current AI 
developments. AI computers are unveiled (e.g. by Nvidia, Tesla) to enable deep learning, computer 
vision and parallel computing algorithms. Progress in 5G technology is also under way with first 
countries like South Korea and USA rolling out networks and testbeds on the way to a reliable 
nationwide 5G infrastructure. Blockchain technology is seen as a way to securely manage autonomous 
data and interaction between players. 

TOP TRENDING PLAYERS 2018/2019

The number of mentions of these players within articles in various media has grown extensively over the last 12 months.

Within the autonomous core technologies centered around sensing, mapping and processing, the 
automotive sector is strongly driving progress with all eyes on performance and costs. Within the field of 
lidar, solid state lidar solutions are gaining traction being cheaper, faster and o�ering higher resolution. 
The industry is racing towards a low-cost lidar below US $250 per unit. Within the field of radar 
technology, current focus is set on high resolution 4D imaging radar solutions, promising to increase 
accuracy while bringing costs down. As the field of high definition mapping is highly diverse and 
increasingly getting crowded: startups like lvl5 are turning to crowdsourcing for data collection and 
players like here are pushing forward to set the global standards in the mapping sphere.

TOP TRENDING PLAYERS 2018/2019

The number of mentions of these players within articles in various media has grown extensively over the last 12 months.
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In the last year within the domain of AVs robo-taxis and last mile delivery services experienced the highest 
acceleration rate and media echo.
Robo-taxi companies are taking huge steps from testing to commercialization phase with launching first 
commercial operations like Waymo One in the U.S. and Yandex in Russia – the last without a driver in the 
seat. 
For last mile deliveries, partnership-announcements seem to be on the daily menu: grocery and food firms 
like Walmart or Tesco are partnering with vehicle and AV companies for food delivery trials, whereas IT 
giants like Amazon and shipping experts like FedEx and UPS are testing first delivery bot services.

TOP TRENDING PLAYERS 2018/2019

The number of mentions of these players within articles in various media has grown extensively over the last 12 months.
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TOP TRENDING PLAYERS 2018/2019

The number of mentions of these players within articles in various media has grown extensively over the last 12 months.
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Professional Service Robots

Autonomous Mobile Robots

Delivery Drones

UBTech Robotics
raises $820M. 

Boeing to invest
 $16M in Matternet.

Google spins 
o� Project Wing.

FAA approves first 
drone delivery service.

‘World’s first’ fully 
autonomous drone 

delivery service 
in Iceland.

Amazon reveals
Amazon Prime Air Drone 

Delivery System.
 

Last year the most trending field within the domain of Autonomous Robots & Drones has been 
Delivery Drones, with Project Wing receiving approval to operate first commercial air delivery 
services in Australia and USA, although conditional automation is still a legal prerequisite for drone 
operations. The field of Autonomous Mobile Robots has seen tremendous growth, mainly driven by 
rising e-commerce and the need of optimization of warehouse capacities and e�ciencies. 
Professional Service Robots are on the way of becoming an increasingly common presence in 
public spaces or work environments. 

Enabled by Artificial Intelligence and Machine Learning, autonomous technology will allow entities to 
move around and interact freely without active physical control or supervision by a human operator. 
The technology is still in development but rapid advancements are fueling a growing global market. 
In the evolution towards full autonomy, di�erent levels of autonomy describe the extent to which 
technology takes over tasks and responsibilities from human operators.
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Delivery Bots

Autonomous Grocery Delivery Services

Driverless Taxi Fleets

Starship Technologies
develops grocery 

delivery robot.

World's first self-driving 
taxis debut in Singapore

 by nuTonomy.

Lyft users able to test 
robotaxi service 

at CES with Aptiv.

Self-driving taxis 
launched in 
Guangzhou.

Waymo One self-driving
taxis roll out 

in Phoenix area.

Amazon launches
new self-driving delivery

bot called Scout. 

FedEx unveils
delivery robot.

SoftBank invests
$940M in  Nuro.

Japan's first-ever, 
self-driving robo-taxis
testing the streets.
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Radar Technology

HD Mapping

Lidar Technology

Ford and Baidu put
 $150M behind Velodyne.

Velodyne more
than quadruples 
lidar production.

Velodyne shippes
$500M in

 lidar sensors.

Robosense bags in $45M
 in Alibaba-led funding round.

Aeva raises $45 Million.

Metawave
 to raise $10M.

Arbe
launching 

4D imaging 
radar.

Velodyne Lidar opens 
Megafactory for 
3D lidar sensors.

OneMap Alliance to 
provide single HD map in 2020.

HD mapping 
startup DeepMap
raised $60M.
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As autonomous things are evolving, they will become more and more integrated and intelligently 
connected with each other as well as the environment. They will be paired with voice technology and 
emotional intelligence coexisting and naturally interacting with humans at work or in private lifes. 
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AUTONOMOUS ECONOMYHUMAN ECONOMY

Managing controlled
environments 

Autonomous stand-alone
solutions 

Being assisted by machines

Manual or graphical user 
interface

Mastering unstructured 
surroundings

Multiplicity of autonomous
systems

Assisting smart machines

Natural human-machine
interaction

Machine capable of 
performing all functions 

under certain conditions. 
Operator may have the 

option to control. 

High 
Automation

Operator is a necessity but 
not required to monitor 

processes, must be ready to 
take control with notice. 

Conditional 
Automation 

Machine has automated 
functions, but operator must 
remain engaged and monitor 

processes at all times.

Partial 
Automation 

Machine mainly controlled by 
operator, providing 
assistance features.

 
Assistance

Machine is capable of 
deciding and acting 

independently of humans.

Full
Automation

LEVEL

03
LEVEL

04
LEVEL

02
LEVEL

01
LEVEL

05

Self-governing system: 
capable of performing under 
uncertainties in the environment and 
navigate without external intervention.

AUTONOMYAUTOMATION

TRANSFER OF RESPONSIBILITY 

HUMAN MACHINE

Nvidia and Baidu partner
 to build AI platform for AV.

NVIDIA, ZF and Baidu launch Industry's 
First AI Autonomous Vehicle 

Computer for China. 

Bosch announces 
$4.6bn investments 

in AV and AI. 

Spark NZ
tests 5G
autonomous car.

Nvidia unveils 
AI computer.

Ford invests 
$1bn in Argo.ai
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Highspeed Communication

Blockchain for AT

AV AI & Machine Learning

BMW, GM, Ford and Renault
launch blockchain research

group for automotive industry.

KT, Qualcomm and Samsung
 achieve multi-vendor

 5G NR interoperability.

Samsung to build 5G
and V2X networks
in South Korea.
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By using our SONAR trend platform we are able to create an overview and mapping of relevant trends 
related to Autonomous Vehicles based on their occurrence within expert media articles, mass media, pat-
ents and scientific publications. The arrow implies a typical trend development and life-cycle from a small 
and growing to a bigger established trend with stagnating growth.

Timeframe: April 2018 – March 2019

For comprehensibility, values for volume and growth are standardized and normalized. (values from 0-100)

ESTABLISHED
TRENDS

Trends with an above 
average number of 
articles over the last 12 
months, but declining or 
low growth compared to 
12 months before.

Trends with an above 
average number of 
articles over the last 12 
months, which is even 
higher than 12 months 
before.

Trends with a low 
number of articles over 
the last 12 months, but 
with a high growth 
compared to 12 months 
before.

NICHE TRENDS

Trends with a low 
number of articles over 
the last 12 months, and 
declining or low growth 
compared to 12 months 
before.

BOOMING
TRENDS

UPCOMING
TRENDS

TREND CLUSTERS

08 ENABLING NEXT 
LEVEL AUTONOMY

07 AUTONOMOUS
TECH

06 DRIVERLESS VEHICLE
TRANSPORTATION

05 AUTONOMOUS
ROBOTS & DRONES
  

DEFINING
AUTONOMOUS THINGS01

AUTONOMOUS THINGS ARE ENTERING EVERYDAY
LIVES THROUGH COMMERCIAL PRODUCTS 
& OPERATING SERVICES

03

09 THE MARKET OF 
AUTONOMOUS THINGS IS EVOLVING

WHAT ARE THE TRENDING TOPICS
IN THE CONTEXT OF AUTONOMOUS THINGS? 04

EVOLUTION OF
AUTONOMOUS THINGS02

Driverless Vehicle Transportation

Autonomous Robots & Drones Autonomous Tech

Enabling Next Level AT
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Autonomous E-Mobility 

Driverless Cars 
AT AI & Machine Learning 

M2M, V2V & V2X
Communication 

LiDAR Technology 

Autonomous Radar Technology 

Autonomous Simulation
Environment

Highspeed Communication

Blockchain for
Autonomy 

Delivery
Bots Smart

Infrastructure
Delivery Drones

Swarm
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AT Cloud Computing

Cybersecurity

Autonomy Legislation
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Quantum Tech
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Sensor Fusion
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10 IMPLICATIONS OF AUTONOMOUS 
THINGS FOR BUSINESSES

Walmart & Udelv 
test to deliver 

groceries. 
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Locus 
Robotics 
raises $25M; 
Bossa Nova
raises $17.5M

Lilium raises  
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7 Boeing tests
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passenger drone   
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First 
accident of 
Google AV

Tesla 
releases 

Autopilot 
software 
update 

Waymo 
launches 
Waymo
One 

Waymo 
testing 
without  
safety driver 

First driverless 
taxi service by 
nuTonomy in
Singapore 

Uber
self-driving
car hits road

Google
spins 
o� Waymo

Nvidia unveiled  
AI car chip

Uber AV kills 
pedestrian in 
Arizona

Nuro launches 
autonomous 
grocery delivery 
service

Audi A8 
world’s first 
level 3 
automobile

Walmart and 
Udelv trial grocery  
delivery service 

Amazon launches 
delivery bot Scout

$90M Investment 

Uber to work with
Nasa on flying cars   
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As autonomous things proliferate, we expect a shift
from stand-alone intelligent things to a swarm of collaborative 
intelligent things, with multiple devices working together, 
either independently of people or with human input.
David Cearley - Vice President, Distinguished Analyst & Gartner Fellow
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Level 4 
Autonomy 
expected

2020-22

40 of the world’s largest economies will permit 
routinely operated autonomous drones

2022

Uber Elevate is planning 
shared air transportation 
between and within 
cities

2023

The earliest forecast
for driving fully
autonomous

2030

2040

33 million autonomous vehicles 
will be sold globally

Houdina Radio Control 
demonstrates a radio-controlled
 “driverless” car

1925

William Grey Walter develops
first autonomous robot

1948

Alan Turing develops
Turing Test

1950

Term “Robot” is first used 
by Czech writer Karel Capek

1921

Start of Google’s 
Self-Driving
project Waymo

Autonomous vacuum cleaners 
iRobot and Electrolux

20022009

Honda releases
humanoid robot
ASIMO

SRI develops 
mobile robot Shakey

1966

Robot “Kismet” 
interacts 
emotionally with 
humans

1998

2000

2016

Wing Aviation is
the first US
unmanned airline 

2019

2015

Robot demonstrates 
self-awareness

Tesla releases its 
Autopilot software 
update 

First drone
delivery 

by Amazon

2017

Launch of first
level 3 

autonomy 
car Audi A8

Function-specific automated routines: 
input on automated sequence for 
execution of processes and procedures 
is provided.

www.reply.com www.trend-sonar.comwww.tdreply.com

INCREASING EFFICIENCY 
& COST REDUCTION

Autonomous things will increasingly take 
over repetitive, dangerous and to a certain 
degree intelligent labor previously 
conducted by human workforce, reducing 
costs while increasing output, e.g. due to 
24/7 operations, AI-based real-time decision 
making and optimization. Moreover, workers 
will be increasingly supported by 
autonomous co-bots working hand in hand 
with them.

Examples:
By the time autonomous transportation is 
arriving, transportation services will be getting 
cheaper for passengers due to better capacity 
utilization and routing optimization. Autonomous 
vehicle utilization might be further optimized by 
shifting the main purpose of the journeys based 
on demand– e.g. from moving around people to 
delivering goods during o�-peak travel times.

NEW BUSINESSES & 
SERVICES TACKLING FREED TIME

Autonomous things will free up tremendous 
amounts of human time – in the private as 
well as business life. People can spend the 
freed time di�erently, opening up business 
opportunities for new products and services 
providing an enhanced customer experience 
e.g. during travelling, work or at home being 
freed of time-consuming household chores.

Examples:
Autonomous mobility services o�ering 
convenient and on-demand door-to-door 
services with purpose-driven vehicles 
depending on customers’ needs how to spend 
the travelling time best e.g. sleeping for 
long-distance journeys, on-board entertainment, 
dining facilities, on-board o�ce, training and 
health tracking, or personal wellness space.

COMPENSATING LABOR SHORTAGES
 & NEW SKILL DEMAND

Increasingly sophisticated autonomous 
mobile robots, drones and vehicles 
represent a way to compensate for labor 
shortages in certain business fields but also 
will displace jobs with a high level of routine 
(e.g. loading and unloading). More 
intelligent labor will follow due to 
data-driven and AI tech. Job profiles will 
have to transform towards more advanced 
and soft skills.

Examples:
Driverless agricultural equipment might pose a 
possibility to curtail labor shortages on farms, 
e.g. during harvesting season. Also the shipping 
sector is faced increasing amounts of cargo and 
a looming labor shortage, which might be 
tackled by autonomous vessels. In production 
facilities humans might only have to deal with 
errors that autonomous systems aren’t capable 
of dealing with.

RISE OF AUTONOMY-AS-A-SERVICE
BUSINESS MODELS 

Companies with little experience in 
automation as well as limited resources for 
buying autonomous equipment will be able 
to take advantage of an increasing number 
of service providers o�ering fully automated 
and unmanned systems as a service, taking 
over the installation, management and 
maintenance of autonomous workforces. 

Examples:
Autonomous robots, drones or vehicles can be 
leased or rented for various tasks like cleaning, 
shipping, inspections, security, warehouse 
operations, transportation etc. even for smaller 
companies where ownership of automation 
equipment today has proved to be economically 
unviable. 
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Enabling Technologies trends experiencing the highest growth rates since 2018 are AI & Machine 
Learning, Highspeed Communication, and Blockchain for AT. Deep Learning is in the focus of current AI 
developments. AI computers are unveiled (e.g. by Nvidia, Tesla) to enable deep learning, computer 
vision and parallel computing algorithms. Progress in 5G technology is also under way with first 
countries like South Korea and USA rolling out networks and testbeds on the way to a reliable 
nationwide 5G infrastructure. Blockchain technology is seen as a way to securely manage autonomous 
data and interaction between players. 

TOP TRENDING PLAYERS 2018/2019

The number of mentions of these players within articles in various media has grown extensively over the last 12 months.

Within the autonomous core technologies centered around sensing, mapping and processing, the 
automotive sector is strongly driving progress with all eyes on performance and costs. Within the field of 
lidar, solid state lidar solutions are gaining traction being cheaper, faster and o�ering higher resolution. 
The industry is racing towards a low-cost lidar below US $250 per unit. Within the field of radar 
technology, current focus is set on high resolution 4D imaging radar solutions, promising to increase 
accuracy while bringing costs down. As the field of high definition mapping is highly diverse and 
increasingly getting crowded: startups like lvl5 are turning to crowdsourcing for data collection and 
players like here are pushing forward to set the global standards in the mapping sphere.

TOP TRENDING PLAYERS 2018/2019

The number of mentions of these players within articles in various media has grown extensively over the last 12 months.
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In the last year within the domain of AVs robo-taxis and last mile delivery services experienced the highest 
acceleration rate and media echo.
Robo-taxi companies are taking huge steps from testing to commercialization phase with launching first 
commercial operations like Waymo One in the U.S. and Yandex in Russia – the last without a driver in the 
seat. 
For last mile deliveries, partnership-announcements seem to be on the daily menu: grocery and food firms 
like Walmart or Tesco are partnering with vehicle and AV companies for food delivery trials, whereas IT 
giants like Amazon and shipping experts like FedEx and UPS are testing first delivery bot services.

TOP TRENDING PLAYERS 2018/2019

The number of mentions of these players within articles in various media has grown extensively over the last 12 months.
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TOP TRENDING PLAYERS 2018/2019

The number of mentions of these players within articles in various media has grown extensively over the last 12 months.
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Professional Service Robots

Autonomous Mobile Robots

Delivery Drones

UBTech Robotics
raises $820M. 

Boeing to invest
 $16M in Matternet.

Google spins 
o� Project Wing.

FAA approves first 
drone delivery service.

‘World’s first’ fully 
autonomous drone 

delivery service 
in Iceland.

Amazon reveals
Amazon Prime Air Drone 

Delivery System.
 

Last year the most trending field within the domain of Autonomous Robots & Drones has been 
Delivery Drones, with Project Wing receiving approval to operate first commercial air delivery 
services in Australia and USA, although conditional automation is still a legal prerequisite for drone 
operations. The field of Autonomous Mobile Robots has seen tremendous growth, mainly driven by 
rising e-commerce and the need of optimization of warehouse capacities and e�ciencies. 
Professional Service Robots are on the way of becoming an increasingly common presence in 
public spaces or work environments. 

Enabled by Artificial Intelligence and Machine Learning, autonomous technology will allow entities to 
move around and interact freely without active physical control or supervision by a human operator. 
The technology is still in development but rapid advancements are fueling a growing global market. 
In the evolution towards full autonomy, di�erent levels of autonomy describe the extent to which 
technology takes over tasks and responsibilities from human operators.
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Delivery Bots

Autonomous Grocery Delivery Services

Driverless Taxi Fleets

Starship Technologies
develops grocery 

delivery robot.

World's first self-driving 
taxis debut in Singapore

 by nuTonomy.

Lyft users able to test 
robotaxi service 

at CES with Aptiv.

Self-driving taxis 
launched in 
Guangzhou.

Waymo One self-driving
taxis roll out 

in Phoenix area.

Amazon launches
new self-driving delivery

bot called Scout. 

FedEx unveils
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Japan's first-ever, 
self-driving robo-taxis
testing the streets.
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HD Mapping

Lidar Technology

Ford and Baidu put
 $150M behind Velodyne.

Velodyne more
than quadruples 
lidar production.

Velodyne shippes
$500M in

 lidar sensors.

Robosense bags in $45M
 in Alibaba-led funding round.

Aeva raises $45 Million.

Metawave
 to raise $10M.

Arbe
launching 

4D imaging 
radar.

Velodyne Lidar opens 
Megafactory for 
3D lidar sensors.

OneMap Alliance to 
provide single HD map in 2020.

HD mapping 
startup DeepMap
raised $60M.

Jan 13 May 13 Sep 13 Jan 14 May 14 Sep 14 Jan 15 May 15 Sep 15 Jan 16 May 16 Sep 16 Jan 17 May 17 Sep 17 Jan 18 May 18 Sep 18 Jan 19

As autonomous things are evolving, they will become more and more integrated and intelligently 
connected with each other as well as the environment. They will be paired with voice technology and 
emotional intelligence coexisting and naturally interacting with humans at work or in private lifes. 

FROM TO

AUTONOMOUS ECONOMYHUMAN ECONOMY

Managing controlled
environments 

Autonomous stand-alone
solutions 

Being assisted by machines

Manual or graphical user 
interface

Mastering unstructured 
surroundings

Multiplicity of autonomous
systems

Assisting smart machines

Natural human-machine
interaction

Machine capable of 
performing all functions 

under certain conditions. 
Operator may have the 

option to control. 

High 
Automation

Operator is a necessity but 
not required to monitor 

processes, must be ready to 
take control with notice. 

Conditional 
Automation 

Machine has automated 
functions, but operator must 
remain engaged and monitor 

processes at all times.

Partial 
Automation 

Machine mainly controlled by 
operator, providing 
assistance features.

 
Assistance

Machine is capable of 
deciding and acting 

independently of humans.

Full
Automation

LEVEL

03
LEVEL

04
LEVEL

02
LEVEL

01
LEVEL

05

Self-governing system: 
capable of performing under 
uncertainties in the environment and 
navigate without external intervention.
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Nvidia and Baidu partner
 to build AI platform for AV.

NVIDIA, ZF and Baidu launch Industry's 
First AI Autonomous Vehicle 

Computer for China. 

Bosch announces 
$4.6bn investments 

in AV and AI. 
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Nvidia unveils 
AI computer.

Ford invests 
$1bn in Argo.ai
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Highspeed Communication

Blockchain for AT

AV AI & Machine Learning

BMW, GM, Ford and Renault
launch blockchain research

group for automotive industry.

KT, Qualcomm and Samsung
 achieve multi-vendor

 5G NR interoperability.

Samsung to build 5G
and V2X networks
in South Korea.
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By using our SONAR trend platform we are able to create an overview and mapping of relevant trends 
related to Autonomous Vehicles based on their occurrence within expert media articles, mass media, pat-
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As autonomous things proliferate, we expect a shift
from stand-alone intelligent things to a swarm of collaborative 
intelligent things, with multiple devices working together, 
either independently of people or with human input.
David Cearley - Vice President, Distinguished Analyst & Gartner Fellow
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routinely operated autonomous drones
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2019
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self-awareness

Tesla releases its 
Autopilot software 
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First drone
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2017

Launch of first
level 3 
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car Audi A8
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Wants to know more about me!

http://www.annanou.com/
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