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Industrial and Service Robots

Pekka Neittaanmaki, Anthony Ogbechie

ABOUT THE PROJECT

The definition of a service robot as proposed by the International Federation of Robotics (IFR) states that a service robot is
one which operates semi- or fully autonomously to perform services useful to the well-being of humans. Service robots may
be classified into industrial, domestic or scientific. Service robots in todays world of disruptive technologies are at an inflec-
tion point, thus the service and industrial robot phenomena hold capabilities that could open new contexts for productivity
potentials. In this brief presentation, we delve into a generic overview of the industrial and service robot phenomena. The aim
of this presentation is to spark interest on the ongoing trends and developments within the industrial and service robot field
of study.

This report was conducted under the Platform Value Now project funded by Finland’s Strategic Research Council. Platform
Value Now will focus on understanding the fast emerging platform ecosystems, their value creation dynamics and require-
ments of the supportive institutional environment. We will analyze ecosystems with systems tools and develop new methods
for platform-centric ecosystems management. Data collection is based on active scanning of global technology and platform
ecosystems and fast solution oriented case experiments with Finnish corporations and policy planners. The aim of the project
is to operationalize the collected understanding into a Platform Profile framework that will enable more efficient method and
tool development for ecosystem management.



Rise In Industrial And Service Robots

» The market for Industrial and service robotics is growing. Service robots have
been employed in industrial settings for many years, with a steep increase in
recent years. Service robots for domestic use are still under development, but
they are catching up.

CLASSIFICATIONS

» According to the Robotic Industries Association, an industrial robot is an automatically
controlled, reprogrammable, multipurpose manipulator programmable in three or more
axes which may be either fixed in place or mobile for use in industrial automation
applications. The first industrial robot, manufactured by Unimate, was installed by General
(I;/Iotodrs in 1961. Thus industrial robots have been around for over four

ecades.

» According to the International Federation of Robotics, another professional organization, a
service robot is a robot which operates semi or fully autonomously to perform services
useful to the well being of humans and equipment, excluding manufacturing operations.

« Personal robots are service robots that educate, assist, or entertain at home. These include
domestic robots that may perform daily chores, assistive robots (for people with
disabilities), and robots that can serve as companions or pets for entertainment.

Vijay Kumar, George Bekey, Yuan Zheng (2008)



Significance Of This Area Of Study

 As our population ages and the number of wage earners becomes a smaller
fraction of our population, it is clear that robots have to fill the void in society.
Industrial, and to a greater extent, service robots have the potential to fill this
void in the coming years (Vijay Kumar, George Bekey, Yuan Zheng, 2008)
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Country (Vijay Kumar, George Bekey, Yuan Zheng, 2008)



Sales Trends (Industrial Robots)

Trends in Robot Price and Performance

Industrial Robot Sales (2012)

Industrial Robots: Sales Share by Market 2012 (Units)
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Number of units (thousands)

250

229

17.3% CAGR

200

8.9% CAGR

T S LT

100

50

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Market Trends (Service Robotics)
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Service Robot Case Studies in Silicon Valley

» Read Article: https://svrobo.org/wp-content/uploads/2015/05/Service-Robotics-Case-Studies.pdf




Trends And Relevant Articles

Advances in robotics and proliferation of loT devices are
expanding the contexts in which people work with machines

2015-2018 Robot
Sales Forecast

Da Vinci enables a
surgeon to operate
with enhanced vision,
precision and control.

O SHbot can answer simple
customer gquestions, identify
iterns, search inventory, act
as a guide, and even

summaon hardware experts
for a video chat.

The Furo-S Smart Service
Robot can interact with
Furo-S to help people buy
tickets, ask for directions,
and even sit through
annoying advertisements.

The robotic butler
at Aloft hotel
delivers amenities
lo guest rooms.

= 35 milhon units

- F1 billian

» See Presentation: http://www.slideshare.net/AccentureTechnology/intelligent-automation-tech-vision-2016-trend-1

Robots & Human - Peaceful Co-existence

Manufacturing Food processing
- = ‘“Lights out” manufacturing plants that offer + Ruobotsto be used for processed foods
| ¥ significant cost and energy savings are + Rise of robo-chefs
Eé emerging
Automotive Defense, Police & Security

+ Drones for freight, couriers etc * Law and order
+ Self driving cars + Assisting military with critical missions
_______________________________________________________ + Steaith drones for intelligence

Financial Services Movies
" 8 + Robotsto wield equipment and castto
Automnation in insurance and banking surpass previous motion control setups.
Healthcare Agriculture

+ Pick fruit and vegetables, to minimize
harvest time pressures, and prepare for
lesser labor dependency in the future

+ Precision surgeries are already being
conducted using robots

Scientific Exploratil
* Robots for meving large merchandise lots clentifioSXpiomben,

from shelves to the packing and shipping * Robots for learning and explorations

areas. ()
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LT
Hospitality Digital Economy

+ Analyzing big data,
* Video collaboration with robots

« Hotels staffed by robots with minimal
human supervision

* Read Article: http://www.hcltech.com/blogs/idea-blogs/robots-human-peaceful-co-existence




Dissecting The Controversy About The Robotics
Industry

SERVICE ROBOTICS

= 2008 : USD 3.3 billion
= 2018 : USD 85.5 billion

= 2020 : > USD 100 billion

mp 2 market expected to multiply by 30 in
the coming ten years
- organic growth

- wider perimeter and applications
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Read Article: http://www.everything-robotic.com/2011/04/dissecting-controversy-about-robotics.html

Service robots: The next big productivity platform

Figure 1: Technological progress in three emerging domains
is moving the robeotics industry toward service robots.

Q .;:'i'i“c'h"{:“""' &5
O =

. L
;o™ < ‘*/,,
J;o

o 3
[t
Industrial
robots

¢ Read Article: http://www.pwc.com/us/en/technology-forecast/2015/robotics/features/service-robots-big-productivity-platform.htmi




Robots will replace customer service agents —
thank god for that

* Read article: http://www.telegraph.co.uk/technology/2016/04/15/robots-will-replace-customer-service-agents--thank-god-for-that/

Rise of the service robots; comparison to industrial
robots

* Read Article: http://www.controleng.com/single-article/rise-of-the-service-robots-comparison-to-industrial-
robots/3d4bc6e965ae1f67ccad13215334edc/.html




Business service robots: The invisible unarmed

-l‘ﬂf:'snald Grant

¢ Read article: http://www.economist.com/news/special-report/21599526-best-robot-technology-unseen-invisible-unarmed

Service Robotics- A Global Strategic Business
Report

The global market for Service Robots is projected to reach US$10.8 billion by 2020, driven by
engineering breakthroughs and developments in mechatronics. Asia-Pacific represents the
largest and the fastest growing market worldwide, with a CAGR of 13.8% over the analysis
period. Characterized by burgeoning economies such as India and China, increase in
disposable incomes, improving lifestyles and standard of living and rising consumer affluence,
Asia-Pacific is a strong market for domestic and entertainment robots. Increasing R&D
investments in new robotics technology, particularly for use in defense, rescue, security and
medical applications will also benefit growth in the region.

US$10.8 billion -
Major Players...

ation

B Giobal industry Anahysts, Inc, 6150 Hellyer Ave. CA i -57R-9966. All Rights Reserved

* See Presentation: http://www.slideshare.net/GloballndustryAnalystsinc/service-robotics-a-global-strategic-business-report




Pulse on robotics

Role of robotics in IT, customer service and sales to grow significantly

B currentadoption Wl I five years

63%

CEOs are generally positive about the impact of rebotics
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* Read Article: http://www.pwc.com/gx/en/ceo-agenda/pulse/robotics.html

The robots are coming
Moving beyond traditional methods of automation

High
y Operational efficiency g'u
Walking, talking auto-bots. Efficiency/cost reduction
e
Physically existing machines processing - »
paper. - » Flexibility/multi-tasking
] »
oW (N1
£x

£13x E1/x
Artificial intelligence or voice racognition Onshore FTE Offshore FTE Robot
and reply software,

Computer coded software.

Cost

Programmes that replace humans
performing repetitive rules-based
tasks.

Cross-functional and cross-application
Macros,

0O

» Read Article: http://www2.deloitte.com/uk/en/pages/finance/articles/robots-coming-global-business-services.html




How robotics is changing the
face of Business Process
Outsourcing

2 L

Jnformatio?

» Read Article: http://robohub.org/how-robotics-is-changing-the-face-of-business-process-outsourcing/

21 things to know about shared services and
robotics

ARTICLE

El things to
know about
shared

services
and
robotics

» Read Article: http://www.sharedserviceslink.com/article/21-things-to-know-about-shared-services-and-robots




Job survival in the age of robots and intelligent
machines

+ Read Article: http://theconversation.com/job-survival-in-the-age-of-robots-and-intelligent-machines-33906

Will Robots Take Over Field Service?




Robots mean business

» Read Article: http://newventurist.com/2012/10/robots-mean-business/
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