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E D I TO R I A L

Responding to the changes
One can observe and also experience the significant transformation manufacturing
business is going through. Even the current economic slowdown hasn’t reduced the
momentum of this transformation. Driven by rapid technological development,
manufacturers are compelled to work smarter, operate more efficiently and be
prepared to innovate.
In order to be able to respond to these changes in the current uncertain economic
conditions, embracing advanced technologies is now more important than ever.
Procrastination will make it significantly difficult for a manufacturer to thrive and
grow in today’s fast-paced business environment. Moreover, a key factor for
manufacturing growth in the coming years will be whether businesses are flexible
enough to be able to deal with the amount of predictable and unpredictable changes
coming their way. A very focused and strategic approach to advanced technologies in
the areas of automation and digitalisation is one of the solutions that has been
particularly helpful in showing them a way out of their predicament.
Talking about this edition of A&D India, we have an interesting Cover Story this
time, which talks on how manufacturing can possibly benefit from robotics and
Artificial Intelligence technologies together. The Industry Focus section features
Aerospace & Defence Industry where the article discusses the future factory concepts
in the aerospace industry sector, while the Tech Focus covers the topics such as
Industrial Computers and AR/VR.
Looking forward to an engaging and impactful year ahead! Here’s wishing you all
“A Very Happy & Successful 2020!”
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The global economy is currently facing
a set of uncertainties that are severely
impacting the economic activities, and
this does not leave the robotics and
automation sector unaffected. After
several years of double-digit growth rates,
the number of global robot installations
grew by only 6% in 2018, but still reached
another record level with almost 420,000
units. After a difficult year for the two
main customer industries (automotive
and electronics) and two of the main
destinations – China and North America
– the growth nevertheless came as a
surprise. Even more as a surprise came
the robotics market in India.
India is one of the strongest growing
economies among the emerging
markets in Asia. Prospects for further
increasing robot installations are
promising and companies across many
industries intend to expand capacities.
The country needs to expand its
manufacturing industry to create more
job opportunities. Higher wages and the
rising share of affluent citizens in India
are the main drivers of a growing and
promising consumer market.
10
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GUEST | EDITORIAL

“TO STAY COMPETITIVE,
INDIA NEEDS TO
AUTOMATE ITS INDUSTRY”

catching up with the automotive sector.
So far, the latter remains the largest
customer industry with a share of 44%
of total installations, but with a modest
growth rate of only 10%.

To stay competitive in the market for
fast-moving consumer goods, India needs
to automate its industries and move from
manual labour to robotised manufacturing.
The motivation is obvious – by providing
repeatable, reliable accuracy to the
production process, the failure rate reduces
and product quality increases. The overall
productivity and thus, the achievable
output, are increasing, which is needed in
order to saturate the growing demand.

India’s automation potential is
illustrated by its low robot density figures:
with a value of only four industrial
robots per 10,000 employees in the
manufacturing industry, India resides
at the bottom end of the global ranking.
With its 99 industrial robots per 10,000
employees in the automotive industry,
the country has less than a fourth of
Indonesia’s density (440 units) and is far
away from China (732 units) and the front
runner, Korea (2,589 units).

Not surprisingly, the strongest growth
driver in 2018 was the general industry,
consisting mainly of the rubber and
plastics industry, the metal industry and
the electrical/electronics industry in India.
Compared to the size of the economy,
installation figures in the general industry,
are still rather low but use of robots in
the non-automotive manufacturing is

We expect the automotive industry to
remain the key driver of growth in India.
Numerous new projects are announced
by car manufacturers aiming to expand
production capacities. Moreover, OEMs
increasingly require local supply of
automotive parts. Therefore, we can
expect further robot sales growth for
India between 2019 and 2022. ☐
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MARKET | NEWS

Rockwell Automation and ANSYS announce strategic partnership
Rockwell Automation and ANSYS recently announced the partnership at Rockwell Automation's
28th annual Automation Fair in Chicago. The two companies will help customers develop
simulation-based digital twins of products, processes or manufacturing. Speaking on the
collaboration, Blake Moret, Chairman & CEO, Rockwell Automation, mentioned, "The ANSYS
technology, developed with customers in mind, is a giant leap forward in the industrial sector. Our
collaboration will help us better serve customers, who can make better business decisions to save
money and time because of their access to simulation-based digital twins in their manufacturing
process." Talking on the similar lines, Ajei Gopal, President & CEO, ANSYS, cited, “This
partnership with Rockwell Automation is a part of our open ecosystem philosophy, which gives our
customers the ability to make the best business and technology decisions for their organisations.
Simulation-based digital twins optimise factory operations, saving money by reducing unplanned
downtime and enables engineers to test solutions virtually before making physical repairs.”

Alstom plans to double the manufacturing capacity in India
Alstom has planned to double its manufacturing capacity in SriCity, Andhra Pradesh, to 480 trainsets per
annum in the near future. Currently, the company is executing orders for Chennai Metro, Montreal Metro
and Mumbai Metro Line. With a mix of domestic and exports production of 50:50 at present, the company
is comfortable. It has a localisation of around 75% in India. After completing the supply for Chennai Metro,
for which it has manufactured 42 trains and is producing an additional 10 trainset, by this financial year, it
will participate in tenders for the new metro projects in other cities. Discussing the future plans of the
company, Alain Spohr, MD – India & South Asia, Alstom, adhered, “The company will be increasing its
headcount from current 5,000 people to 8,000 by March 2023.” However, there are about two to three
tenders in which Alstom cannot participate across the country due to some restrictive clauses.

B&R participates at Plastivision 2020 in Mumbai
B&R recently participated at Plastivision 2020, which was held at the Bombay Exhibition Centre in
Mumbai, India. At this exhibition for plastic, the company highlighted its state-of-the-art solutions for
machine builders, end-users and system integrators in the plastics industry, the ready-to-use
solutions available with APROL process control system for energy monitoring, condition monitoring,
advanced process control and process data acquisition provide benefits and core competencies.
Believing that India’s plastics industry tries new technologies and appreciates the benefits of
integrated automation solution, Dharmendra Patel, Plastics Industry Expert, B&R India, articulated,
“From control and HMI to drives, motors and safety technology, B&R offers the entire spectrum of
machine and factory automation solutions and is always leading the industry with innovation.”

IMTMA organises symposium on ‘Smart Automation 2019’ in Bengaluru, India
Indian Machine Tool Manufacturers’ Association (IMTMA) recently organised a symposium on ‘Smart
Automation 2019’ at Bangalore International Exhibition Centre (BIEC), Bengaluru, India, which featured
presentations and discussions on various facets of automation with case studies and panel discussions, along with
the participation of over 300 delegates from around 125 companies. After inaugurating the symposium, Easwaran
Subramanian, Partner, Deloitte Touche Tohmatsu India LLP, spoke on ‘Smart Automation in the Indian context’, and
called upon industries to capitalise on new technologies for targeting self-steering production systems. Highlighting
the importance of automation, Indradev Babu, President, IMTMA, said, “The path for realising the vision of ‘Make in
India’, calls for a paradigm shift in our manufacturing process. This necessitates the adoption of automation and
smart technologies not only in our respective manufacturing facility but also across the entire manufacturing value
chain.” The sessions were divided into parallel tracks: ‘Robotics & automation’ and ‘Digitalisation’, which ran
concurrently, followed by a panel discussion on ‘Overcoming obstacles in the journey to smart automation’.
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Gandhi Automations receives WASME award of Warehouse & Logistic Innovation Award
Gandhi Automations recently received the award for advanced tech innovation by World Association for Small and Medium Enterprises (WASME), which was
presented by Shri Ashwini Kumar Choubey, Minister of State – Health and Family Welfare. The company has evolved into an innovative company catering to all kinds of
needs as they have a talented in-house research and development team which designs customised solutions for the customers and the product engineering team uses
the latest software in combination with technologically advanced machinery to provide an experience in entrance automation and loading bay equipment. The new
forklift roll-off barrier lip dock leveller, prime cold reset, high speed doors - prime reset, high speed doors - prime internal doors, industrial sectional overhead doors,
dock levellers and isotherm rolling shutters are some of the most fast moving innovations and products that have changed the landscape of logistics and warehousing
automation. The demand for such automation is the need for the hour, to deliver faster, hassle-free loading/unloading functions to reduce supply chain operating costs.

Nord Drivesystems expands facility in Pune, India
Nord Drivesystems recently announced the expansion of its current facility at Hinjewadi, Pune.
The inauguration was done at the hands of Shri Vikram Kumar (IAS) Metropolitan Commissioner,
PMRDA. Also present at the occasion were Jutta Humbert, Managing Partner, Nord
Drivesystems Group, P L Muthusekkar, MD, Nord Drivesystems, India. Considering the
consistently growing Indian market, the management has made a decision to further increase its
production capacity, especially for the large gearboxes & Industrial Gearbox Units (IGU). The
newly acquired plant expansion is spread on an area measuring 7,211 sqm whilst the building
area is 3,213 sqm. Nord India plans to use this new available space for the production of the
large gearbox assemblies whose demand is continuously increasing in the domestic market. It
will also accommodate a bigger warehouse to support the proposed large gearbox production,
making way for more production space in the existing building for medium size geared motors.

Hannover Messe 2020: One brand for industrial transformation
Hannover Milano Fairs India recently held a press conference in Mumbai, that presented the highlights of Hannover Messe 2020.
The leading industrial technology show in the world, with lead theme, ‘Industrial Transformation’, will be held between April 20-24,
2020, in Hannover, Germany, with Indonesia as the partner country. The show will put under spotlight all the current trends and topics,
including Industrie 4.0, Artificial Intelligence, 5G & smart logistics and also feature six exhibit sectors: ‘Future Hub’, ‘Automation,
Motion & Drives’, ‘Digital Ecosystems’, ‘Energy Solutions’, ‘Logistics’ and ‘Engineered Parts & Solutions’. More than 80 conferences
and forums that cover this and many other major trends and topics in the industry round out the program. Moreover, following its
successful debut in 2019, the ‘Industrial Pioneers Summit’ returns on April 22, 2020, with approximately 500 participants from around
the world. A new highlight for 2020 is the ‘Global Manufacturing Industrialisation Summit’ on April 20-21, which promotes sustainable
industrial development through innovation and the adoption of Fourth Industrial Revolution (4IR) technologies on a global scale.
Speaking about Hannover Messe, Dr Jochen Köckler, Chairman of the Managing Board, Deutsche Messe, said, “To further
enhance it, we will no longer market the show with sub-brands such as CeMAT, Digital Factory or IAMD. Our new hall plan reflects
Hannover Messe as the driver of industrial transformation with a clear focus on the key themes in the core sectors.”
More than 6,000 exhibiting companies from 70 countries and more than 200,000 visitors from 80 countries will participate in
2020. Two thirds of the exhibitors and one third of the visitors come from outside of Germany. Approximately 95% of visitors are
trade professionals. In 2019, roughly 8% of the visitors (17,300) and 28% of the exhibitors (1,715) came from Asia.
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“India is at a much higher level of
technology adoption than one expects”
…mentions Kalyan Sridhar, VP & Country Manager, PTC, in his conversation with Anvita Pillai.
With a very optimistic view on the Indian manufacturing industry growth, Sridhar discusses PTC’s
contribution in skill upgradation, goals for the coming year and more. Excerpts from the discussion…
The manufacturing industry has been facing unprecedented
challenges owing to digitalisation. How is PTC working
towards helping the industry drive?
From a manufacturing standpoint, to help companies address
other aspects of digitalisation from organisational, cultural,
people and process standpoints, we have formed a ‘digital
transformation value team’, whose core job is to go and work with
organisations and understand where they are currently in their
digital journey. Apart from offering them technological expertise,
we are also providing companies with digital
transformation value workshops, where we
will help them, taking into consideration their
people & process related issues.
The Indian manufacturing industry is still
lagging in adopting technologies like AI,
ML, Big Data, etc. Do you think that the
Indian industry is prepared to take on this
behemoth of digitalisation?
To the complete contrary, reports published
by research organisations suggest that India
is at a much higher level of technology
adoption than one expects. The main
challenge lies in the fact that we have a tonne
of manufacturing industries here, and each of it is on a different
level from a digital transformation standpoint. There are a lot
of companies that want to adopt digitalisation, but there are a
lot of issues that come in terms of strategy, processes, people,
etc. which they are working on right now. It is a part of the
organisational transformation; if one gets it right, the digital
transformation that an organisation undertakes is going to be
far more successful than just implementing a technology.
What is an ideal roadmap that manufacturers/industrialists
should try and follow to ensure maximum ROI from IIoT/
digitalisation?
The most primal bit to get maximum benefits from digitalisation
is to get the organisational strategies and processes in place.
One can’t simply jump into digital transformation and look
at technologies as a fad. It is important to understand that
digitalisation isn’t a fad. The earlier one adopts it and plans

14

their systems around it, the better it is going to be for the
organisation. Also, organisations need to evaluate their longterm & short-term goals, and align their strategy, processes and
people to it, and ensure that the entire organisation brings into
the idea of digital transformation. It’ll also mean that one will
have to upskill their staffs.
Skill upgradation is a topic of equal importance when it comes
to digitalisation. How is PTC working towards training the
workforce of the future?
When it comes to skill upgradation, we are
working in alignment with the ‘Skill India’
initiative of the government. Under this, we
are trying to set up a few Centres of Excellence
(CoE) in conjunction with them. We are
doing this not only with the government,
but also with private colleges. Our CoEs are
established in various colleges across India.
We are also getting very innovative from the
manufacturing viewpoint. For example, in
Bharat Forge, we have set up a CoE within
the organisation, where every employee has
to come in and do a mandatory training
programme. PTC is helping them with
technologies needed for the training and also setting up a test bed
to help them understand how technologies can help them. We
have also setup a ‘transformation centre’ in IIT Delhi for smaller
organisations who can’t really get a CoE of their own.
What have been some major milestones for PTC this year
(2019)? And what are your targets for the time to come?
We had a great year globally as well as in India, despite a struggling
economy. In fact, our growth in the last four years in India has
been phenomenal. A part of the reason that we have been doing
so well is because of the digital transformation journey that
organisations have undertaken. In terms of milestones at a global
level, we have some great tie-ups & acquisitions going on. Our aim
is to try and get as many companies on the digital transformation
bandwagon as we can. We are also looking at expanding our
ecosystem, because we need our partners to fully embrace the
technologies & be able to provide value to our customers. ☐
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“Robotics is the only solution to healthcare”
...says Jayakrishnan T, Founder & CEO, ASIMOV Robotics, in this interview with
Juili Eklahare. He points out the umpteen opportunities in medical robotics, how it’s important
for start-ups to follow lean methodology and the difficulties a start-up has to combat. Excerpts...
What do you think needs to be done so that robotics
technology can have standardisation, where the focus will
become more on cooperation than competition?
Robotics is an amalgamation of various technology branches
such as mechanics, electrical systems, sensors & other
electronics, software intelligence like AI-ML and even product
design that includes aesthetics in case of commercial products.
This is why it is not easy to standardise each and every aspect
of robotics from scratch. Standardisation
is done with various supplementary
technologies. In this context, it will be wiser
to think of cooperation than competition.
What do you think are the challenges that
start-ups face?
The major challenges we face as a hardware
start-up are difficulty in getting quality
spare parts locally, issues related to
import policies and duty rates, lack of
advanced manufacturing infrastructure
within a limited geography and premature
market. Customers need to be educated
on the potential application of the product
because longer sales cycles and radically
high investment are required for scaling up. Other major
challenges for robotics are the current cost involved, turnaround time for solution and productising and premature
local market (public acceptance of robotic solutions for the
problems of today).
Medical robotics is a space that your start-up has explored.
How do you see a significant improvement worldwide in
applying robotic healthcare?
There is a huge deficit of medical care and practitioners in
today’s world. The need is going to get accumulated over the
years. We also see specialisation is the main focus among
practitioners, which will worsen the problem further. So, we
think that robotics is the only solution to healthcare and is a
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huge opportunity. Hospitals will increasingly become superspeciality hospitals. There will only be ICUs rather than inpatient treatment for general aliments.
Tele-medicine, AI-ML based predictive diagnostics
and robotic surgeries are the three areas with biggest
opportunities in medical robotics. There are many examples
of technology used for health and wellness, such as bionic
implants, assistive systems for mobility and manipulation,
nutrition and physical activity planner
apps and wearables, robotised occupational
therapies, magnified 3D visualisation tools,
surgical and chemical procedure emulators
that help with the training of junior
surgeons and physicians, etc.
What do you have to say to budding
start-ups?
Unlike earlier, the start-up eco-system is
highly competitive now. So, it is not an
easy journey to catch up with the expected
growth cycle. Hence, right from ideation
through scale-up, every single step needs to
be clearly planned and well-thought about.
It is also important for start-ups, especially
hardware start-ups, to follow lean methodology until they get
sufficient investment to scale-up. Until then, let passion be
the driving force so that it will help in crossing the huddles
till one reaches the shore.
What do you have envisioned for ASIMOV Robotics for the
year 2020?
Our start-up envisages becoming one of the best robotics
companies in the world in the medical and healthcare
robotics space by 2020 last quarter. To make this dream
come true, we have already started working with countries
most established in hospital and healthcare organisations in
providing the most efficient and effective solutions, which
results in ROI and profitability. ☐
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LEADERSHIP INSIGHTS

Transparency to
perfection – Being the
unconventional leader
Jack Dorsey

FOUNDER & CEO,
TWITTER & SQUARE

The audacious & unprecedented idea
of Jack Dorsey to create a software that
would combine the broad reach of dispatch
software with the ease of instant messaging,
infamously known as Twitter, was initially
derided by some as a tool for the selfcentred to broadcast the niceties of their
lives to the universe. Despite that, driving
through the unconventional management
tactics, he lucratively transformed a
platform that faced mockery into a
prominent microblogging social network.
Dorsey’s leadership techniques have
created one of the most popular and
efficient corporate cultures in Silicon
Valley. As a leader, Dorsey helps his
people to make a decision instead of
being someone who makes the decision. A
staunch believer of the fact that the health
of the organisation does not depend on the
power of its leader but of its employees, he
envisages, “A founder is not a job, it’s a
role, an attitude.”
Utilising his visionary skills and
resolute demeanour, he consistently fosters
cultural engagements to make certain that
everyone is comfortable with alterations.
16

A FOUNDER IS NOT
A JOB, IT’S A ROLE,
AN ATTITUDE
He firmly ensures that his organisation runs
on the core goal of transparency, trust and
serendipity to ensure maximum support to
innovation, creativity and change, bringing
in one disruptive idea at a time. In fact, his
employees have unprecedented access to
company’s strategies, and he believes that
inclusivity & transparency make people
believe that they are working towards a
common goal.
Unlike usual leaders who fail to accept
their weakness, Dorsey is known for his
audacity to accept his weakness and
work on them. Like, during the launch of
Square, a mobile payment app, he knew
people were rooting for the venture to fail.
To prove otherwise, in an infamously bold
move, he presented his investor a list of
140 reasons why the app might fail along
with his own refutations. The manoeuvre
worked, and today, Square is one of the

leading mobile payment apps.
The mogul always believes in putting
his team first & taking creative risks and
working on perfecting everything. He is of
the opinion that perfecting the product is
the key and, focus on perfecting means that
the client walks away satisfied. Eventually,
their satisfaction means success. Dorsey
accentuates, “Make every detail perfect and
limit the number of details to perfect.”
Dorsey is the perfect example of a leader
who not only believes in breakthrough ideas
but also in profoundly different business
arrangements to contain and develop them.
Through his way of leading, he has been a
persuasive role model to all entrepreneurs,
teaching them how to start and run a
company efficiently & successfully.

Anvita Pillai
SUB-EDITOR & CORRESPONDENT
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AI & ROBOTICS TOGETHER

I MA G E C O U RT E SY: fotolia

Benefits to manufacturing industry

Artificial Intelligence (AI) shows the potential to transform and automate every industry that
there is. The definitive aim of AI was always to discover if machines could think like a human,
with the comprehension that machines should be able to grip the examination of humungous
data sets much faster and efficiently than humans can. The cover story discusses how it is more
practical to think of AI as a series of tools that could enhance
Chris Hazlewood
the manufacturing situation, the social impact of AI and how
FOP-D Promotion Section
Mitsubishi Electric Corporation,
manufacturing can gain from robotics and AI together.
Japan
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AI is only as good as its training,
which is effectively its programming

No discussion on Industry 4.0 or digital manufacturing is
meaningful without a reference to the robot, which is one of
the ‘icons’ of automation. However, the robot also evokes a
latent fear or apprehension about the application of Artificial
Intelligence (AI), the social impact of such technologies and
their legacy on the manufacturing population.
The debate is not new, but has gained momentum, thanks
to increased awareness, prompting the Japanese Government
to create its own vision going beyond Industry 4.0, with an
all-encompassing policy called Society 5.0, which calls for a
socially responsible approach for application of technologies.
Robots and AI are not new; the concepts have been around
for decades, but technology is now catching up rapidly to
make them a reality. According to the Edelman AI Survey
2019, public awareness and comprehension on these subjects
is at a similar level to that of the experts, as also awareness of
what constitutes AI and its potential applications. So, it is
puzzling that there still exists a popular perception that by
just ‘adding AI’ to a situation, everything will improve
magically, like adding seasoning to a culinary creation.
Unfortunately, it does not work like that in cooking and nor
in applying technology.

The challenges of robots
The robot has numerous tasks and challenges – from
determining its position to understanding parts location to
managing gripper operation, creating optimal travel paths
and avoiding people and machine parts. Unlike humans who
have five senses, an ‘out-of-the-box’ robot is basically pretty
dumb having none – no vision, touch, smell, etc. To equip
this robot with such ‘senses’, one needs to add sensors that
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provide the required information. But more critical is the
need to integrate all those inputs into a coherent picture of
the operating environment, where the AI ecosphere could
potentially help.
Another challenge is the lack of common rules and
processes for implementing AI. Also, there are more types
and designs of AI and its components than one can imagine
– from neural nets to Bayesian inference, decision trees to
Occam´s razor and everything in between. Each has its
strengths, weaknesses and purposes; so, combining them is
how new and stronger AI processes evolve. In the final
analysis, it is basically an attempt to replicate 2000 years of
evolution, which has equipped humans with the ability to
make rational decisions with minimal input. The result? Just
like humans, it is not infallible.

Not as easy as it looks
On March 23rd, 2016, Microsoft released a new AI chat-bot
called Tay, which had to be turned off 16 hours and 96,000
tweets later, because some mischievous netizens realised they
could train Tay with politically incorrect and offensive phrases.
More recently, some reports have suggested that the critical
failure of Boeing´s 737 Max 8 is a result of human-machine
disagreement. Similarly, it has been reported that IBM´s
Watson had to step back from diagnosing cancer patients as it
was prone to errors. These examples are quoted not to criticise
or spread panic, but to highlight how difficult the application
of autonomous decision making and machine control is.
While the companies in question have either solved the issues
or are working on them, it is better to proceed with an element
of caution. History is a great teacher; if one looks back in time,
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To equip a robot with ‘senses’, one
needs to add sensors that provide
the required information

the first automobile on the roads of England required a man
bearing a red flag to walk in front. Some 150 years later,
companies are now experimenting with autonomous cars.
The success of AI applications is influenced by the
complexity of the problem, i.e. the more complex a problem,
the more computing power, energy, training, data and inputs
are needed to achieve a stable, reliable operation.
Coming back to the robot, one of the challenges is the
ability to ‘see’. It is easy to think that adding a camera will
solve the problem, but sometimes seeing is not believing, as
appearances can be deceptive. The perception of depth remains
a critical challenge. For humans, it is unremarkable to pick up
a glass of water, because they can determine the physical
extremities of the glass and relate the glass form to the hand/
finger positions. Imagine a scenario where even a human was
fooled, so what chance does a robot stand?
So, instead of thinking of AI as an all-encompassing answer
to a problem, maybe it is more practical to think of AI as a
series of tools that could enhance manufacturing situations
whether that involves machines or humans.

What is the social impact?
As seen in the Tay example, AI is agnostic; it has no inherent
ability to determine right or wrong, good or bad. AI is only as
good as its training, which is effectively its programming.
One can also see similarities with self-driving cars, i.e.
where does the legal responsibility lie? What happens in a
runaway event – who steps in to stop it? Furthermore, as seen
in the social media world, there will be questions around data
ownership – who owns it? Tough questions, but it´s best to
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leave the legal issues to the lawyers and take a look at the
social-job aspect.
A 2018 United Nations report states there are now more
people over 65 (705m) than under 4 years old (680m). Why is
that important? In China, the over 65 rate is 10.5%, across
the European Union it is 19.7%, in Italy it is 23%, but in
Japan it is almost one third of the population (27%). So, it is
hardly surprising that governments are debating the
pensionable age and system viability. Compounding this, the
average life expectancy in Japan is now 84 years, which means
there are a lot of people living much longer. But the point is,
even if one could work till 84, is it safe?

Protecting jobs
Japan has reacted by relaxing the laws around migrant
workers. The result, according to its Ministry of Health,
Labour and Welfare, is an increasing number of migrants,
with the largest volume – 30% are in manufacturing jobs.
However, when they return to their home country, the
investments in training and know-how acquisition will be
lost. This hidden imperative suggests that manufacturing
could possibly benefit from robotics and AI technologies.
Unfortunately, this is actually a global problem. A recent
report by Citigroup/World Bank states that developing
nations have the highest risk of workers being replaced by
automation. China is a case in point. As the initial numerous
‘low-cost’ workforce became more skilled, acquisitive and
aspirational, labour costs began to rise as workers were
prepared to change jobs for better salaries. This coupled
with increasing quality issues related to lower worker
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motivation and less specialised training has led more and
more companies to opt for greater automation. The more
advanced countries are seeing less worker replacement by
automation because they had already made those changes
years earlier in order to remain competitive with China in
the first instance.
So, now the very technology, which seemed to threaten
jobs, is actually instrumental in protecting them. This is
especially true in today’s internet-driven world, where
consumers have more choice of products, which they want
faster. Traceability also becomes more important as
manufacturers have higher after sales risks due to shortened
product lifecycles.

Tomorrow´s automation landscape
The trend for digital home assistants provides a very good

clue to the future. One can expect various platforms to utilise
AI ‘skills’, each dedicated to solve different manufacturing
problems, for example, voice recognition to support security
or the systems to augment new worker training, etc. Similarly,
the perfect AI will be invisible just like an automated robotic
room cleaner, which is bought to clean the floor not because
it has AI. AI will be implemented at all levels of production
processes, from cloud systems to predict demand to device
embedded diagnostics supporting fast decision making,
reducing unnecessary network loads.
But this is not the world of tomorrow – it´s already
happening. For instance, robot augmented bearing insertion
benefits from a 65% reduction in setup time; farmers
operate plant nurseries with less staff and have faster
product (plant) adoption, while robots that can perceive
depth are 30% more successful to pick random parts from
picking bins. ☐
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TECH TRENDS 2020
As we have walked into 2020, we haven’t just entered a fresh year, but a new decade,
where the world is getting more connected and technologies will be going through some
huge disruptive changes. These disruptions and technologies will create enormous
opportunities, with which businesses will have to integrate some of the latest techtrends. Read on to know some of the predicted trends in tech to watch out for in 2020…

Artificial Intelligence (AI) and robotics
Artificial Intelligence (AI) is one of the top trends to look out for in 2020. Next
generation embedded systems will be powered by AI and Machine Learning
technologies. This includes advanced intelligence technologies like cognitive
learning, inference engines, Artificial Neural Networks (ANNs), deep learning,
embedded vision and speech & embedded machine learning in smart edge devices.

Moving to the cloud
Cloud computing and Software as a Service (SaaS) offer significant business benefits to
manufacturing operations and IT. Cloud application platforms provide a modern approach for
developing and deploying software applications. This approach is gradually displacing the older client/
server model, in which large, complex, monolithic applications were created and run.

Sharada Prahladrao
Editor & Public Relations Manager
ARC Advisory Group

Virtual Reality (VR) and Augmented Reality (AR)
To realise the full potential of AR and VR to support digital transformation in the industry, they should be integrated with larger
enterprise solutions. When packaged with IIoT & analytics and drawing on internal knowledge resources, connected AR/VR tools
offer the potential to provide users with immersive experiences, real-time contextualised data and role-related information to help
them execute their daily tasks quickly, accurately and effectively.

Edge computing
Edge computing in industrial environments offers the promise of getting the right device data in near
real-time to drive better decisions and maybe even control industrial processes. The industrial network
‘edge’ (where computing occurs) can extend to industrial devices, machines, controllers and sensors.

Digital twins
Properly managed and deployed, the digital twin changes over the asset lifecycle timeline to reflect the asset changes, such that
the user can see crucial information about how the physical asset is or was performing in the real world. On top of this basic
digital twin, more sophisticated aspects of the twin can be constructed, such as engineering calculations, process simulation, 3D
models, construction modeling and immersive simulation.
Cybersecurity
Many industrial organisations consider cybersecurity to be their greatest threat today. Serious
vulnerabilities are identified on a regular basis and new threats continue to emerge to exploit those
vulnerabilities. Industrial systems share many of the same vulnerabilities and are subject to the same
threats. However, the consequences may be more severe. This makes cybersecurity an imperative for
the asset owner, who ultimately must bear the consequences of an adverse event.
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“There is no more time left to
remain too conservative”
…mentions Olivier Lahaye, Vice President – WW Sales & Services, Delmia,
Dassault Systèmes, in his interaction with Anvita Pillai. He enumerates on the
growth of India in manufacturing, the vast knowledge base that it holds and
the company’s latest endeavours in creating a collaborative environment and
educating its customers. Excerpts from the conversation…
How ready, do you think, are the Indian manufacturers
to adapt to the changes arising out of rapid technology
developments?
One of the strongest assets of India is its education level in
IT and engineering. The fact is you have a lot of engineering
here, and a lot of western European companies are setting up
their engineering centres in India. So, the knowledge is here,
and I think, the combination of knowledge and language is
ensuring the fact that India is moving towards embarking
whatever new technologies that are being developed. Plus,
because of the internet, the massive information
that it holds and the education level, it
has become easy to learn about the
new technologies, making one ready
straight for adoption. Moreover,
it’s a matter of capability to invest
& a topic of understanding if
one can adopt a technology in
their factory and apply the right
technology in the right processes.
So, I think, technology adoption
is completely feasible for India; it
is just a matter of right investment
and knowledge.
Has the Indian manufacturing
industry been particularly
difficult for you to
penetrate? If so,
why is that?
The
main
difficulty
is
probably
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regarding the ‘maturity’ of factories. People come back
to us acknowledging the fact that our technologies
are super exciting but quite advanced than what their
factories need right now. What is changing right now
in the Indian approach is that people are compelled
to think about the transformation happening through
digitalisation and are starting to re-strategise keeping
in mind what is in it for them. They have begun to
understand that there is no more time left to remain
too conservative. We are taking initiatives to educate
people, and this will probably help us unlock some
conservatism around technologies and ensure smoother
adoption to the shop floors.
What are the latest and upcoming technological
advancements and innovations in the area
of sustainable manufacturing from Dassault
Systèmes perspective?
With our latest acquisitions in manufacturing, we
have been working distinctively in supply chain
management. Today, we are largely focusing on
what is happening within the factory. We have been
investing in technologies that help industries to
manage not only what happens in the factory, but
also observe the logistics environment and provide
a ‘value network’ with their supplier/customer. This
is what we call the ‘supply chain technology’. Once
one improves their factory, they still have to ship their
products to another environment, which is to their
customer or warehouse, and they don’t have a lot of
solution there. Keeping in mind logistics, its traffic
and complexity has an environmental impact. I think
this technology will catch up very quickly in India,
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Olivier Lahaye is the Vice President – Sales of the Delmia
brand at Dassault Systèmes. He is responsible to put in place
the right teams, partnerships and manufacturing solutions to
sustain the two-digit growth of Dassault Systèmes in the
manufacturing domain. As a part of the management team of
Delmia, he brings in experience and assistance to customers
who have decided to engage in a global manufacturing digital
transformation journey with Dassault Systèmes.

because it is very eco-friendly and will also help save money
on today what is a ‘cost’.

one can improve. Apriso can be very useful in capturing data
for production, logistics, quality and every other domain of the
factory, where people are trying to improve quality. I believe
How is your company working towards providing this solution is going to grow because any factory in a country
solutions that make automation more efficient by like India, where there are more than 100 people working in a
optimising the use of space, material
unit, has a need for such a solution. Our
flow and ergonomic safety?
other solution, Ortems, which is a part
I feel this is very much about the
of our Delmia suite, helps one prioritise
3DExperience platform. The platform
their order keeping in consideration
TECHNOLOGY ADOPTION IS
is the entry point for users to get access
the constraints within the factory at the
to technologies smoothly. So, one can COMPLETELY FEASIBLE FOR INDIA, given moment. This ensures that the
connect through their cell phone or
planning given by the manager to workers
IT IS JUST A MATTER OF RIGHT
computer with the right to log in and
is achievable, and it also helps increase
INVESTMENT AND KNOWLEDGE
can access any kind of technology made
the capacity of a machine, ensuring it is
available by us. By creating a collaborative
throughput at a reduced cost. The impact of
environment, we are simplifying the complexity of technologies. this project is delivered in nearly below six months. We haven’t
This is what makes me say surely that the platform is extremely made inroads into this solution in India yet, but we will soon be
strong because firstly, it facilitates your access to the technology doing so. And, we also think it would be an extremely beneficial
and secondly, it develops a collaborative aspect for any member solution for the Indian factory set-ups.
of the company or extended networks e.g. supplier/customer
that one is working with. Therefore, people will be benefiting What is the significance of the 3DEXPERIENCE Forum?
more from this experience, and eventually making it more of an Dassault has a lot of users around the world and many different
experience than a solution.
technologies. It is very important for us to share and exchange
these technologies – it’s essentially a double exchange. People
How is your company working towards empowering the are coming here to share their experience and we are bringing
manufacturing industry technologically? Are there any new in the latest technology for them. I am amazed by the amount
products that your company would be unveiling soon?
of audience that turned up at both, our Bangalore and Delhi
Our latest launch, the Apriso solution, can be used by any event, and this clearly shows that the show is becoming more
industry/factory. It helps one gain visibility of what is happening and more popular and people have the eagerness to learn.
in the factory. With Apriso, one can easily collect information Also, this is a very interesting event for both, the customer
and help gain an understanding on what product has been as well as for us, because it helps us to touch base with the
produced & where in the factory. This sort of visibility throughout customer for the two days and learn about them and listen to
the factory can help one get a better insight on how and where them & their ideas. ☐
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Additive Manufacturing:
Making it cost-effective
and affordable

I M AGE C OU RT ES Y: Shutterstock
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The hype around Additive Manufacturing (AM) continues, where companies that embrace 3D
Printing are soon becoming more capable of responding to the rapidly changing industry demands.
While the use of 3D Printing has gone up substantially in the recent years, various challenges can
stand in the way of adopting this technology, one being the affordability of it. In many instances,
the cost of producing a product using AM processes exceeds that of
traditional methods. The Viewpoint section analyses what role AM
plays from a cost perspective, how it can be optimised & how SMEs
Juili Eklahare
Features Writer
juili.eklahare@publish-industry.net
can adopt it in the most economical way.

“3D Printing is getting affordable by the day”

Ankit Sahu,
Director,
Objectify Technologies
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Additive Manufacturing has just scratched the surface in terms of full manufacturing process
penetration across industries. With the growing need for better and improved components, it has
a bright future in India. Industrialists from all areas of manufacturing – be it white goods or
automotive or aerospace – have vested their trust in AM for their R&D and NPD ventures. Hence,
the future looks AM-ready. Advocating the knowledge by means of industrial summits and
exposure will help massively in spreading awareness among the common men to use AM and
make it a part of their manufacturing process. Think tanks and brainstorming with AM experts
can lead to the eradication of certain myths relating to AM as well, thus, optimising its use.
When it comes to costs, for AM, it varies in terms of engineering expertise, the material used,
build volume and build time – all these contribute to the build. Components in the initial
screening can be judged either for conventional process or for AM process. AM process comes
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with its set of variables in terms of the orientation of the built to avoid failures. Simulation also
plays a major role to decide on the build specifications. All these considerations lead to a higher
cost of AM part but a better quality of the component.
At the same time, SMEs are the backbone of the Indian economy and don’t shy away from any
new opportunity. SMEs and 3D Printing service bureaus in India should innovate to give unique
solutions to the customer and try to solve their real issues. 3D Printing is getting affordable by the
day; it all depends on the business or used case of certain application / industry. Productivity/
limited material options are the key opportunities where service bureaus can capitalise. Therefore,
the selection of use cases with the right solution aligned with the industry demand is the answer
to the overlying question.

“The optimal use of AM technology is emphasising on the design cycle”

Rajiv Bajaj,
Managing Director –
India & SEA,
Stratasys

The current low adoption level of Additive Manufacturing by the Indian industry, as compared
to global counterparts, presents a high growth potential in India. AM is poised to grow substantially
in the coming years, as it moves beyond prototyping to jigs, fixtures and production parts
manufacturing. The optimal use of AM technology is emphasising on the design cycle and
blending it with traditional manufacturing.
Faster ROIs can also be achieved by expanding the scope of AM across the whole product
development cycle, from prototyping to manufacturing, thereby significantly reducing the cycle
time. For example, Ashok Leyland shared that Stratasys’ AM technology had helped them save
14,138 days of hour-utilisation and ₹74 lakhs of manufacturing cost in the last 18 months since
adoption. Taking conventional and Additive Manufacturing processes into consideration, AM
allows production costs per unit to stay the same, whether there are one or a thousand units. This
has several implications – it makes production available to small businesses that don’t have access
to enormous funding and don’t know in advance if they’ll have many buyers.
Service bureaus also play an important role in democratising AM, as they allow potential users
to experiment with the technology before they make a purchase decision. They also give SMEs an
opportunity to evaluate various AM technologies and choose the one that best suits their product
needs. 3D Printing keeps improving and becomes more and more affordable. This is excellent
news for SMEs in the long-term and companies don’t have to wait that long to enjoy the benefits.

“Design for Additive Manufacturing (DfAM) helps optimise the use of AM”

Kamlesh Parekh,
CEO,
Imaginarium India
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The potential of Additive Manufacturing in India is great. One can tell that we’re currently on
a tipping point and the market is going to explode. Many companies are now manufacturing enduse parts using AM, which is a shift from using AM for just prototyping. However, the main
challenge in adopting AM is the narrow scope that many believe it offers. Right now, we see many
companies replacing their current parts with parts made using AM and that’s only a fraction of
what AM can offer them. For full benefits, one must look at functionality, complexity and the
materials that can be used. By making parts that cannot be made by traditional manufacturing
methods, one can unlock AM’s full potential.
Moreover, industrial printers are really expensive and may not be feasible for a company to
buy outright. So, using a service bureau to print a few parts helps them prototype or manufacture
end-use parts and is feasible to them. In an industry where technology evolves rapidly, obsolescence
in machines is hastened. By leasing printers, companies can use the latest technology without
spending too much money. AM is cheaper when it comes to small batch manufacturing. In large
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batch manufacturing, conventional manufacturing is cheaper, provided the part is simple – for
more complicated parts AM is inexpensive. But to optimise the use of AM, I would recommend
Design for Additive Manufacturing (DfAM). By considering the advantages and complexities
that AM allows one to create, one can design parts without constraints and consolidate multiple
design assemblies into one single part.

“AM should be applied where it can add value”

Swapnil Sansare,
CEO,
Divide By Zero Technologies

India has great capability in terms of Additive Manufacturing as it’s a cost-sensitive market and
the most demanding when it comes to expectations in product customisation. We have seen 100%
growth year-on-year for the past six years and the Indian market looks like it will bloom into one of
the most promising markets for AM. When it comes to manufacturing for mass customisation, 3D
Printing can challenge traditional manufacturing methods as every manufactured component is
unique and does not require any extra set-up time and set-up cost. ROIs can be much faster here.
3D Printing can save up to 80% cost when it comes to mass customised product and the new-age
consumer is demanding customisation in every product they buy.
When we talk about cost structures, it’s not about AM being expensive but all about where one
is adding value with AM. Mostly, the cost of AM is higher due to higher cost of machines and will
come down and compete with traditional methods in the near future. AM should be applied where
it can add value and gives advantage to the end-customer. Application areas like jig-fixtures, mass
customised products, small batch manufacturing, medical pre-op models and orthopaedic 3D
Printed casts are the blue ocean application areas of AM. Also, there are service bureaus that are
helping SMEs convert their ideas into reality and SMEs can try this technology with them before
deciding to buy it. SMEs should take these problems to the machine sellers and get application
proven and also do an ROI analysis before deciding to go ahead with 3D Printers. In some cases,
we have seen yearly savings of up to INR 5 million per year after implementing AM.

“To optimise the use of AM, one should handover the technology to masses”

Abhay Inamdar,
Independent Entrepreneur,
New Paradigm Modelling
Services
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If we compare Additive Manufacturing machine or a 3D Printer with other business machines,
we will know that we are paying extra attention to 3D Printers. This means that we are allocating
extra resources to these machines than required. Thus, we should not think much about the space
allocation to this machine (except printing farms).
The cost of ownership for the equipment and costs of the proprietary raw materials are main
barriers to apply AM. These obstacles can be easily overcome by determination. We need to overcome
the lack of experimentation – developers are afraid of experimenting with machines due to high cost
of ownership; experiments with different printing parameters are equally important for efficient use
of the technology. Another challenge to combat is the lack of collaboration with peers – we are not
looking at this technology as a challenge to the industry, but work in isolation. This way, the learnings
cannot be applied across the industry and the technology will take time to spread. Besides, we must
pay attention to the lack of subject matter knowledge. Presently, not many have access to AM,
especially those who do not have much knowledge of the shop floor problems where this technology
is to be applied.
To optimise the use of AM, one should handover the technology to masses. SMEs should be
made aware about low cost machines available in the market and they should experiment with these
machines with low cost materials. Also, most Indian 3D Printing bureaus are charging heftily to
develop a product; these are more of prototype developers and not purely 3D Printing services.
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“Affordability of AM for SMEs is a secondary thing”

Sohrab Kothari,
Founder, SAHAS Softech;
VP, Indian Additive
Manufacturing Forum (IAMF)

India’s potential in terms of Additive Manufacturing right now is only 1.3%, which is somewhere
close to $200 million. The growth rate that we are expecting in the next five years is 22% CAGR. The
idea for AM, firstly, starts at the designing stage. AM gives the flexibility to design products and
there is no restriction to traditional manufacturing techniques. This enables in managing excess
wastage of materials which are scarce and plus gives you complete freedom to ideate and innovate.
AM also acts like an insurance to new concept ideations. It accelerates time to market for new
products. That is why it is also important to do rapid prototyping with AM. It does not mean that
AM will always be more cost-effective than traditional manufacturing. There is a sweet spot that has
to be identified in the middle of innovative design thinking, weight reduction applications, small
batch or mass manufacturing, productivity optimisation, concept validation etc.
If we take SMEs into consideration, affordability of AM for SMEs is a secondary thing. They
first need to understand the application and implementation – if they don’t then they can’t get
into the business. There are over 500 3D Printing bureaus in India helping SMEs. These bureaus
have production machines for economies of scale and small desktop machines, where the cost of
investment and material cost are both, low. The SMEs can take the advantage of such bureaus to
address their needs initially. One of the challenges to make AM more economical on ROI use is
the cost of procuring the equipment – the CapEx is too heavy, including the high cost of processing
materials for AM applications. Also, one of the pivotal obstacles is that the industry is in such a
phase that one has to push the product – there is no demand for AM apart from a few industries
that are into product development. However, AM can also be used in real estate, making
customised products, medical applications, etc, where it has not been explored much yet. It is very
important to educate people about the possibilities of AM and that is where more demand will be
generated. This will lead to scalability for usage, thus creating more requirements for materials
and thus, reducing the cost of material production.

“AM compliments the conventional manufacturing techniques”

Ganesh Babu,
National Manager –
Application Engineering,
DesignTech Systems
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Some of the main challenges that are often seen in the industry are related to the cost of AM
systems and consumables. Professional AM Systems, today, are more affordable than what they
used to be. However, the consumables, such as material price, need to be reduced for having
economical results. However, it is subjective to the geometry and the complexity. AM is an
associative process which compliments the conventional manufacturing techniques. Nevertheless,
there needs to be a clear understanding in terms of adoption of AM, to benefit on the various
factors such as cost, creativity, complexity and confidentiality, providing users a whole lot of
intangible benefits. Speaking of cost, the cost factors that need to be considered when compared
to conventional manufacturing processes are complexity in design, multi-material outputs in a
single step process, end-product realisms with the multi-coloured and multi-material AM
technologies and consolidated designs.
What’s more, SMEs must consider investment in AM technology, something which will pay off
in the long-run. It will help them to identify product design and functionality errors earlier in the
design cycle and augment product design innovation. While initial investment might be a challenge
for them, they can approach engineering clusters, 3D Printing service providers and bureaus that
can help them realise the benefits of AM. But in the long-run, having a 3D Printer in-house will
give them greater ROI if their 3D Printing needs increase in the times to come.
Additionally, conducting regular seminars and road shows enables SMEs to clearly understand
the true potential of AM technology. Inviting SMEs to join AM webinars leads to better
understanding of AM and its applications. Plus, using AM services through AM service bureaus
from an early stage in the product development cycle will enhance the use of 3D Printing.
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Aerospace & defence future factories:
A transformation imperative
There has been a paradigm shift in the way manufacturers build products in the aerospace and
defence sector. The article delivers a better understanding of how one can create and capture
value in this new environment, and how aerospace companies do not just need to understand
what’s driving these changes, but also grasp just how consequential a role digital
transformation will play in determining their future.
Manufacturing traditionally has been thought of as a
process that turns raw materials into physical products, and
the factory as the structure where manufacturing happens.
Today the pervasive expansion of sensors and the Internet of
Things (IoT), not to mention ever more demanding customers,
are driving the transformation. Computing costs are
plummeting, connectivity is becoming ubiquitous and
information flows freely. It is no longer a question of if or
when the digital revolution will happen. The industry is in
the middle of it, and it will transform the way manufacturers
build products of every description—and companies’
response to this paradigm shift will define the future makeup
of the A&D sector.
In an advanced manufacturing system, knowledge will
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have as much prominence as currency & capital. Highly
automated, interconnected manufacturing tools will be
designed to exploit information throughout the full range of
value-adding activities spread across multiple production sites
involving numerous supply chain partners. Self-regulating
machines will customise what’s being built, allocate resources
in the most efficient manner and interface seamlessly between
the physical and virtual worlds of production and assembly.
Predictive analysis will be done through feedback and control
loops, based on real time shop floor information generated by
wireless sensors in manufacturing equipment, processes and
even products.
Northrop Grumman is one of the leaders in the aerospace
industry’s drive towards future factory. “The foundation of our
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Most manufacturing enterprises aiming to introduce the
‘future factory’ concepts already operate productions
systems in which most devices and machines are connected
with control systems via various layers of automation

vision is our digital architecture — the building blocks on which
our factory of the future will rest,” said Jeff Wilcox, Vice
President – Engineering and Program Operations, Northrop
Grumman. Based on the actionable insights that highly
processed digital data will generate, companies expect factories
of the future to offer a range of measurable benefits. Among
them are – more efficient use of people and assets, including
labour costs, working capital and fixed assets; greater capacity
for innovation; the opportunity to enhance customer value and
pricing power; the option of developing new products, services
and business models and shorter product-development cycles.
As if these outcomes weren’t enough to motivate companies,
especially given the generally difficult time large systems
integrators have had in delivering programs on time and on
cost, along comes a new administration. Whether this is a one
or two term administration, the direct dialog towards the
aerospace industry — pressuring some of the largest aerospace
contractors to dramatically reduce the cost of complex civil
and military programs — only underscores the need for
industry to move aggressively toward implementing more
efficient and flexible manufacturing systems.

Future factory hurdles
Even if companies were moving in lockstep toward
digitising their factories (which they are not) they would still
need to overcome major challenges. One of the most daunting
challenge is that the large volume of IoT data generated by
people, devices and machines (along with the complexity of
the processing of events and decision making) will require a
unified digital architecture. Universally accepted standards
and protocols to ensure seamless communications and
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transfer of all kinds of data will be essential.
As it is, most manufacturing enterprises aiming to
introduce the ‘future factory’ concepts already operate
productions systems in which most devices and machines are
connected with control systems via various layers of
automation, such as enterprise resource management and
product life cycle software programs. However, in current
automated systems, virtually every sensor, device or machine
has its own dialect for digital integration. To introduce and
integrate advanced factory of the future technologies — as in
the migration of production systems towards distributed and
IoT capabilities, interoperability and intelligence — companies
will need the appropriate IT system architectures based on
consistent protocols. There is no such consistency now. “The
future factory is predicated on all of these things working
together, starting with common communication protocols,”
explained Michel Tellier, Vice President – Aerospace &
Defence, Dassault Systèmes, which is helping organisations in
various industries address the problem.
Another challenge is cybersecurity. Protecting the integrity
of data is already a huge issue for aerospace companies, some
of whom have fallen victims to cyber bandits. With an
expanding ecosystem of interconnected devices and machines
will come the potential for an exponential increase in cyber
crime, since hacking has become more organised.
Bottom line: Making sure information can be transferred
securely will be as critical to future factory as establishing
industry-wide protocols. All key technologies for the future
factory are rapidly evolving, as in the case of robotics and
advanced manufacturing, but they are mature enough for
companies to begin or accelerate their transformation to
digital factories that are adaptive, fully connected, analytical
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Self-regulating machines will customise what’s being
built, allocate resources in the most efficient manner
and interface seamlessly between the physical and
virtual worlds of production and assembly

and more efficient. To keep pace with the technology advances,
however, manufacturers should monitor their progress closely
and invest in them. Manufacturers also should be concerned
about finding the highly skilled talent that has the necessary
apprenticeships, technical qualifications and degrees that
companies will need to implement the future factory. The laws
of supply and demand mean manufacturers are going to have
to pay more if they want to attract the talent needed for the
emerging industrial revolution.

is ready to roll out a network of factories of the future; all of
them will be geared to producing commercial aircraft. Its plan
is to put one or two model facilities in operation, then proceed
with a larger deployment.
Both India and China have their own ‘intelligent
manufacturing’ initiatives, which will merge information and
communication, automation and manufacturing technologies.
In China, the idea is to exploit data generated by smart
machines and devices to optimise manufacturing decisions
autonomously, in real time. Their goal to improve quality and
product
innovation and shorten development cycles in
Global aerospace & defence impact
industries is considered strategic for the country’s long-term
While the inflection point of the early 1990s was far more future, including aviation/aerospace. India is working
consequential for the aerospace industry in the US, the towards building architectures that can support its digital
paradigm shift currently underway will be just as impactful for India vision, whose goals include delivering citizen services,
companies around the world. That’s because aerospace like virtual education and making strategic industries, such as
companies in general are more global than they were 25-30 aerospace, more competitive.
years ago. The industry also is far more competitive, with
Among the major industrialised countries, Russia is the
many non-US companies challenging their American conspicuous laggard in implementing future factory, so much
counterparts for dominance in some areas. In Europe, the so that the term ‘advanced manufacturing’ per se — at least as
EU’s Factories of the Future Public-Private Partnership — it’s defined in other parts of the world — is non-existent. The
with its emphasis on digitisation — aims to help manufacturers government is fostering the development of robotics, Big
become more competitive, especially small and medium-sized Data, information technologies and related future factory
enterprises. In Germany, researchers are experimenting with elements as single components. However, the concept of
new technologies and machinery to improve production integrating these technologies into a fully integrated system
processes and digitise production systems. At Fraunhofer that mines in-process data analytics to feed manufacturing
Institute for Machine Tools and Forming Technology, which systems upstream and downstream to improve digital
is driving Germany’s future factory initiative, researchers are manufacturing is some years away.
rethinking the role of humans in manufacturing in favour of
unprecedented levels of automation. The Airbus Group’s Dilemma for suppliers
march toward transformation may be farthest along.
It remains to be seen whether all suppliers will embrace
Nonetheless, it still may be five to ten years before the company
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The questions all aerospace companies should
be asking themselves is – does their future
factory align with their business? How does one
align with their OEM customers? What steps are
necessary now to build the factory of the future?

the transformation as rapidly as they should. In fact, some
Most participants expressed limited knowledge about the
may choose the status quo and face the dilemma of how to future factory and some indicated their companies were
keep up to avoid falling behind competitors. Compared to assessing the merits of investing in the infrastructure & the
some other industries, such as in the automotive sector, technologies needed to implement the future factory. Perhaps
aerospace companies generally have not been particularly half a dozen or so flatly stated their companies saw no need
creative in using digital technology to create new business to change the status quo. Only a small number indicated
models and transform operations to improve customer their companies are pursuing a future factory roadmap.
responsiveness and grow their businesses. With history as About half of the participants said their company’s senior
the guide, the transformation will occur slower than management were yet to articulate a vision for the future
necessary, mainly because of the industry’s conservative factory. However, some participants believed their
culture and general resistance to change.
organisations might be motivated to embrace the future
Most major contractors understand they must transform, factory if they learned that competitors were committed to
which is why all large systems integrators are at various Industry 4.0. Corporate culture and institutional inertia were
stages of developing their version of the future factory. cited as the main reasons for companies’ lack of commitment
Moreover, they expect their partners to follow their lead, to the future factory.
since a company’s supply chain is a cornerstone of its
business success. However, anecdotal evidence strongly Understanding the role and consequence
suggests that a significant number of lower-tier suppliers
It is certain that the manufacturing landscape will face
may be taking a wait-and-see approach. This is one of the
conclusions that reasonably could be drawn from an dramatic changes. Creating and capturing value in this new
innovative manufacturing roundtable discussion at the environment requires aerospace companies to not just
3DExperience Forum in Santa Clara, CA, in November 2016 understand what’s driving these changes but also grasp just
and in a leading aerospace conference in Philadelphia later how consequential a role digital transformation will play in
in the same month. At the forum roundtable discussion, determining their future. So, the questions all aerospace
about 30 participants were organised into groups of 10 companies should be asking themselves is – does their
individuals to respond to the specific questions tied to five future factory align with their business? How does one
align with their OEM customers? What steps are necessary
themes pertaining to the future factory:
now to build the factory of the future? What are his/her
• Competitiveness
competitors doing to adapt to an increasingly digital
• Opportunity/business strategy
manufacturing world? What are the business risks of
• Culture/organisation
maintaining the status quo? ☐
• Workforce
Republished with permission from Dassault Systèmes
• Measures of success
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PC control streamlines inspection of
large aerospace components
Genesis Systems Group caters to special testing requirements of large components for
aircraft, satellites and rockets. Manual inspection of such components has been a
challenge. The case study talks about how, when automated with PC and EtherCATbased control technology from Beckhoff, the inspection systems from Genesis can now
perform these tasks with the required precision yet at a much faster rate.
There are a few industries where the demands for material
testing and quality assurance are more challenging than in
the aerospace industry. Ensuring the safety of passengers,
crew and cargo with fully inspected materials and components
is no simple task. The Genesis Systems Group based in Iowa,
USA, develops robotic systems for Non-Destructive
Inspection (NDI) of large components for large and small
aircraft, satellites and even full-size rockets. PC and
EtherCAT-based control technology not only enables high
accuracy and high throughput for automated testing of safetycritical components, but also offers considerable savings with
regards to cabling and installation.
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Robotic systems for the ultimate test
The NSpect™ line of NDI solutions from Genesis Systems is
designed to check large-surface aerospace components for
material defects and compliance with manufacturing
specifications. With this purpose, Genesis integrates robots with
ultrasonic process equipment to conduct through transmission
ultrasound testing with a sender and a receiver. Common
ultrasound test types include pulse echo, phased array and
shearography (other techniques are also supported). The range
of materials that can be inspected is vast but most commonly
involves steel, aluminum and composite materials.
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PC and EtherCAT-based control technology not only enables high accuracy and high throughput for automated
testing of safety-critical components, but also offers considerable savings with regards to cabling and installation

An important component in these systems is a 6-axis
articulated robot paired with a virtual encoder called the
Genesis Blitz Module™. Through extensive C++ programming,
the Blitz Module™ can take all robot positions and create a
virtual encoder with six degrees of freedom in around 200
microseconds. This is intended for grid sizes that are
measured in increments of 1 mm or less. This position
feedback also ensures seamless inspection of the largesurface components.
“In the inspection world this is called pulse-on-position
(PoP),” explains Ryan Steckel, Automation Systems
Engineer, Genesis Systems Group and goes on, “The Blitz
Module™ takes the inspection data from the material under
test and correlates the data with the position of the
instrument or sensor. The faster the pulses can be sent, the
faster the robot can run and the more productive the NDI
systems are as a result.” The recognised standard to send
these pulses is 10 ms, while the Blitz Module™ developed by
Genesis can send pulses in just 1 ms. In this context,
EtherCAT also promotes extremely accurate measurements
and highly precise system synchronisation, which is critical
for test and measurement applications.

The RoboPogo
Another new development from Genesis is called the
RoboPogo, a part holding system with multiple articulated
robots for components undergoing NSpect™ NDI testing.
According to Whitney Moon, Director – Aerospace Division,
Genesis Systems Group, the RoboPogo solution sets itself
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apart because a single system can handle complex parts with
multiple geometries. “In 2017, Genesis took on a project that
required the fixturing of especially large parts for NDI,” Moon
explains and goes on, “Doing this with traditional hard tooling
or manually adapted fixtures would be very cumbersome and
expensive.” When holding parts that are between 10 and 110
feet long, such a solution is ideal because the articulated robots
offer the required degrees of freedom to accommodate
multiple part geometries, varied processes or applications and
can even enable dynamic repositioning during the ongoing
inspection process. This is all precisely synchronised with the
inspection robots of the NSpect™ series.

PC-based control simplifies system integration
Moon further informs, “The applications we address with
solutions like the RoboPogo are very complex. So, we need
automation systems that simplify our designs. PC-based
control systems are ideal because we can solve all tasks with
one integrated platform from a single source.” Genesis
Systems integrates all functions into one Beckhoff CX2030
Embedded PC. This powerful device can run the PLC, safety
PLC, motion control, HMI software, Windows OS and
essentially any inspection software used by Genesis. “We use
the CX2030 Embedded PC networked over EtherCAT on our
systems with 20 robots and we still only use about 25% of the
CPU capacity,” explains Steckel and adds, “Gathering all the
NDI data and maintaining communication with 20 different
KUKA robots within a millisecond is impressive, a testament
to the value of PC-based control and EtherCAT.”
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To drastically reduce cable runs, a large
percentage of I/O devices deployed by
Genesis Systems are EtherCAT P box and
EtherCAT box modules with IP 67 protection

System programming and runtime is handled using
TwinCAT 3 software which simplifies system deployment
further. “The engineering environment accommodates
structured text and Object-Oriented Programming (OOP),
which helps us grow the RoboPogo concept – as some systems
have four robots, some have as many as 20,” Moon asserts.
Steckel goes on to add that OOP allows Genesis to easily
implement existing code libraries in new systems. “To start up
a new system, it’s much easier to just set basic parameters
rather than rewriting every line of code,” he cites.

Cutting automation efforts & boosting safety
On the networking side, RoboPogo and other NDI
systems from Genesis communicate via EtherCAT, which is
widely accepted by major robot manufacturers around the
world. Genesis Systems was also an early adopter of EtherCAT
P and One Cable Automation (OCA) technology. Moon
highlights that as Genesis Systems began to work with more
commercial airplanes and spacecraft, many applications
extended for hundreds of feet. “Having to run the numerous
cables involved back to enclosures is especially timeconsuming and expensive in these cases. That’s why our
company uses EtherCAT P technology to route the power
and EtherCAT network around entire fixtures, without
running lines way back to a main enclosure from each stand,”
she clarifies. To drastically reduce these cable runs, a large
percentage of the I/O devices deployed by Genesis Systems
are EtherCAT P box and EtherCAT box modules with IP 67
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protection, combined with servomotors and drives with One
Cable Technology (OCT).
Integrated safety technology in the EtherCAT I/O system
takes the form of TwinSAFE, which provides additional
benefits. “By using TwinSAFE, we’ve reduced our required
number of traditional safety relays by 90%,” Moon conveys
and adds, “EtherCAT diagnostics also help boost the safety
in our systems with built-in tools that can identify the exact
location of any error from a device connected to the network.”
There’s another benefit that TwinSAFE offers. “It allows
our safety zones to be reconfigurable on the fly,” Steckel
explains and goes on, “For example, we can have one
established safety zone, then an operator can close a gate
resulting in two different zones. Safe loading can happen in
one zone but the system continues to run in the other. This
was previously not possible with other PLCs and safety
interfaces we worked with.”

Significant savings with
increased accuracy & productivity
“By adding One Cable Automation, Genesis Systems can
reduce NDI system cabling by up to 50% for drives, motors,
sensors, actuators and pneumatic valves,” Steckel maintains, to
which Moon adds that they also reduced cabling and installation
time of all electronic components by 50%. “Additionally, we
reduced the space needed in our electrical cabinets and
enclosures by 20%,” she signs off. ☐
Courtesy: Beckhoff Automation
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Responding to faults in mere minutes
By eliminating the need for physical access to field devices, a VPN-based remote assistance
service reduces a specialist machine builder’s fault response times from days to minutes. This
case study talks about how for Maximator, a secure remote monitoring and maintenance
package from B&R, has helped reduce on-site visits, made commissioning more efficient and
improved response times for troubleshooting its high-pressure hydraulic & pneumatic systems.
Maximator is among the world’s leading manufacturers and
suppliers of pumps and boosters, valves, fittings and tubing for
high-pressure gas and fluids. Its UK subsidiary also assembles
these components into specialised testing, pressure and control
systems. Maximator turned to B&R when it came to select a
remote maintenance solution. Secure Remote Maintenance now
allows Maximator UK to remotely access its installed base of
machines and view customer HMI systems in order to support
and guide them through production tasks or to provide
programming and troubleshooting of software.

Remote access and updating software
Before secure remote maintenance, Maximator UK’s
engineers would need to travel extensively to customer sites to
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witness first-hand how they were interacting with the machine,
provide support during commissioning or fix faulty
configurations. Furthermore, once the machine is operational,
customers often wanted to add functionality to further automate
their process, such as when they discover a production
bottleneck or a repetitive task has to be performed. This often
entails writing software. Maximator UK’s engineers can now
remotely access the machine and update the software, saving
both time and money.
“Now, if a customer has a production challenge, they simply
call us and we can connect and help them solve the problem
within minutes,” says Jon Butler, Managing Director,
Maximator UK, and adds, “That is a huge benefit to the
customer as they do not have to schedule in a technician to go
to the site. Alternatively, our engineers can proactively alert
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The LinkManager Mobile application
allows technicians to access machines and
systems using a smartphone or tablet

end-users to any upcoming service or maintenance issues of
which they may otherwise be unaware.”

Secure package
The Secure Remote Maintenance package comprises three
components – the first component is the SiteManager, a small,
secure, internet-enabled modem that connects the machine in
the field, via the installed PLC, to the internet and the
GateManager server, the second component. The SiteManager
only has to be installed once. If the device is replaced, all
parameters are transferred from the machine controller to the
new SiteManager. It is available in three variants for different
internet connections – LAN, WLAN or mobile network modem
(LTE/4G/3G/GPRS).
The GateManager is the service that then connects all the
various SiteManagers to each other. GateManager checks access
rights before establishing the connection between technician
and machine via B&R’s server. User accounts, authorisation
settings and machines are all managed using an intuitive web
portal that can be customised to the specific requirements of the
customer. GateManager can be leased from B&R as a Software as
a Service (SaaS) solution or installed on an in-house server.
The third component, the LinkManager, is a software client
used by the service technician to establish a connection to the
machine. Users can remotely view live information from the
PLC via dashboards or HMIs and make changes to coding
without having to travel to the customer site. It runs on Windows
XP/7/8/10 for maximum compatibility, while LinkManager
Mobile allows technicians to access machines and systems using
a smartphone or tablet for diagnostics and reporting.

emails every month requesting that customers take hourly or
cycle count readings. For some customers, this can be burdensome.
Using GateManager, Maximator UK is able to remotely take the
cycle count readings and instantly spot if there are any problematic
trends. “Customers are very receptive to that level of service,”
explains Butler and continues, “We see it as a great added value to
our products and don’t even need to charge extra for it, as it not
only saves us money by avoiding site trips to resolve minor issues,
but also enables us to provide a better product to our customers.”

Security about security

Maximator UK had been considering the potential for remote
assistance for over two years. Eventually, its rapidly growing
installed base and increasing awareness and acceptance among
its customers of Industry 4.0 indicated that the timing was right.
Butler cites, “It is proving harder and harder for us to make the
number of site visits that would be needed to look after our
installed base. Now, Maximator can view the relevant data
remotely and immediately implement the necessary updates,
amendments or fixes. The key motivator has been our customers’
realisation of the power of Industry 4.0 and the ease with which
we can securely connect in a cost-efficient and effective way.”
VPN networks, firewalls and certificate-based authentication
ensure maximum security for the remote connection. Protection
is even provided against man-in-the-middle and denial-ofservice (DoS/DDoS) attacks. In order to avoid conflicts with
plant firewalls, communication between the SiteManager and
the Internet is handled using firewall-compatible encrypted
web protocols.
“If customers do have security concerns, we offer 3G or 4G
alternatives, meaning that we avoid interfacing with their
network,” determines Butler. “And we give them a switch on
Easy added value
their machine with which they can turn off the device at any
“What impressed us is the ease with which the Secure Remote time so that we are unable to connect without their consent.
Maintenance system can be set up and activated on a machine,” The connection is only ever made in response to the customer’s
says Butler and adds, “It is out-of-the-box and plug-and-play.”
request for service or maintenance,” he completes. ☐
Some Maximator UK machines feature a system that sends Courtesy: B&R Industrial Automation
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Immersive workflows:
The use of AR & VR in manufacturing
Virtual & Augmented Reality technologies have a significant place in the manufacturing cycle
and are bringing real benefits to businesses on a whole host of levels. This article looks at
where VR & AR are currently being used by manufacturers, what the near future holds, the
current impact of technologies and the next phase of development, application and usage.
Virtual Reality (VR) in particular is nothing new to largescale manufacturing. Early adopter companies such as Ford,
Boeing and Lockheed Martin have been using this technology
for decades. But with the relatively recent development of new,
more affordable and better performing hardware and software,
the pace of adoption across the manufacturing sector has
increased rapidly. Add to this the dawn of a suite of Augmented
Reality (AR) devices and applications over the last few years
and the scene has been set for a real revolution in immersive
manufacturing. Many manufacturers are now seeing the
benefits both, Augmented and Virtual Reality can offer in an
industrial environment. From design and visualisation in
premanufacture, right through to enhanced worker guidance
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and training during the production process, new and improved
ways of using the technologies across business lines are
constantly being piloted and deployed across enterprise.

Design and visualisation
Both VR and AR bring incredible opportunities for product
design teams to accurately shape and test their designs before
any physical materials are brought into the process. Gone is the
need for clay models or other expensive prototypes. Creating
3D assets in VR can deliver extremely accurate representations
of real-life products before a piece of metal is cut, a screw is
tightened, or a bolt is fixed.
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3D assets in VR can deliver extremely accurate representations of real-life
products before a piece of metal is cut, a screw is tightened, or a bolt is fixed

In industries such as aerospace and automotive, as design
reviews take place, the opportunity to test ergonomics and
safety features is hugely improved with the use of virtual
environments. Most of the leading OEMs now rely heavily on
the Cave Automatic Virtual Environment (CAVE) to enable
their design teams to continually test and adapt designs with
incredible accuracy. The immersive nature of CAVEs and the
ability to create digital twin allows for a much more
collaborative approach to design, which delivers real benefits.
As Elizabeth Baron, who leads Advanced Visualisation and VR
at Ford Motor Company, said on a recent VR Intelligence
webinar, “Collaboration is the single most beneficial thing that
the executive leaders at Ford saw the potential and promise of
AR and VR in. Globally connected collaborative working is
what really sold the technology and has provided the biggest
ROI in our company.”

AR on the assembly line
Any product manufacturing involves putting together
multiple components (often hundreds or thousands) in a
precise sequence as quickly as possible. This is true whether
one is manufacturing televisions or car engines, and every new
product requires a new set of assembly instructions. Emerging
AR applications give new life to delivering real-time
instructions to workers on the front line and can provide the
opportunity for guidance on all tasks and overlay images to
make assembly more accurate. Using HMDs or glasses,
instructions and support can always be in a worker’s field of
view; enabling hands-free operation and minimising the need
to check in at workstations, all of which increases productivity.
Rich Rabbitz, Technology Lead, Lockheed Martin, details, “AR
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adds to the knowledge of the person working – whatever point
they’re working at on [the] assembly line. They have this
added augmented data that they can use when they’re doing
their particular task. It’s really proving to be critical to get
performance from people.”

New workforce recruitment, training &
knowledge retention
Because of the immersive and realistic nature of VR, it’s
very well placed to enable companies to create real life
scenarios and situations that would either be impossible – or
very costly – to replicate in real life. In an industrial setting,
GE is taking advantage of this. Speaking with the Wall Street
Journal last year, Julie Grzeda, Director of Global Leadership
Programs and University Relations, General Electric, revealed
that GE has started using VR to improve its employer brand
and showcase its tech-forward positioning with millennials
and other audiences. Potential candidates at college and
recruiting events can use a VR headset to experience one of
the company’s new trains rushing across the plains or the
technology behind its undersea oil and gas operations.
Once in place, AR and VR can speed the onboarding of
new workers and improve worker productivity, by offering
more immersive, on-the-job training. Also, glasses that project
video, graphics and text can visually guide a worker through
assembly or maintenance tasks.
Together with providing companies an opportunity to
showcase work to potential employees and on-board workers
better, AR and VR also give them the opportunity to retain the
knowledge of an aging workforce. No longer does an expert
technician need to be in place to train and oversee every
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Emerging AR applications give new life to
delivering real-time instructions to workers on
the front line, making assembly more accurate

technician or machinist, companies can now use AR
technology to supplement their employees’ existing knowledge
– potentially even with engineering expertise delivered via
telepresence. Put simply, with the right application of AR on
the production floor, training becomes truly ‘on the job’. You
can feed training information right on top of the actual parts
and assemblies. So, you can start mixing the actual delivery of
tasks directly with training, which ultimately makes the
equipment easier to learn and use.

Ongoing maintenance, error detection and
quality assurance
Tied into training and operational usage of AR and VR is
the opportunity to use it for ongoing maintenance and error
detection. Mark Sage, Executive Director, AREA, reveals a
Newport News Shipbuilding reports, that states a 96% saving in
time on their inspections since they’ve started incorporating AR
into the process. Other examples include Thyssenkrupp, the
elevator manufacturer who provide technicians with HoloLens
technology as a tool in service operations. Using HoloLens,
service technicians can visualise and identify problems with
elevators ahead of a job, and have remote, hands-free access to
technical and expert information when on site. This has reduced
the average length of Thyssenkrupp’s service calls by up to four
times. Also, out in the field, GE Renewable Energy have a video
on YouTube showing a worker completing wiring insertions for
a wind turbine. The video compares the worker using paper
instructions versus as AR headset and the technician sees an
immediate 34.5% productivity improvement.
Back in manufacturing plants, the equipment, machinery
and components, all being used to manufacture products can
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also get a helping hand from AR. Important maintenance
procedures can be made much easier and more accurate,
meaning the status of equipment can also be assessed in far
shorter timeframes – saving a significant cost.
The monitoring of incoming component parts and
outgoing products has traditionally been done by means of
drawings or simple checklists, which require time and effort
to compile. But with the new AR applications, pre-set CAD
models can be accurately overlaid onto a real time video
image. When placed over a physical component, this enables
a direct comparison of the component with the plan or CAD
data and any discrepancies can be recognised instantly. In
addition to the pure geometry of the part or assembly, the
inspector can also have all other necessary information on the
device, such as ISO standards, core data, metadata, etc, so no
other medium is needed for the inspection process. This all
makes it possible to carry out incoming goods inspections
more quickly and easily than ever before.

AR & VR in manufacturing
It’s clear that both Augmented and Virtual Reality
technologies are vastly increasing productivity and efficiencies
for manufacturing companies. The practical applications are
there, and the benefits can be enormous. From reducing
training costs and increasing knowledge retention, to getting
products to market quicker or making assembly lines and
maintenance tasks vastly more efficient; there are huge
opportunities available for manufacturers to take advantage
and they’re only going to get even more pronounced as the
technologies mature. ☐
Courtesy: XR Immersive Enterprise 2020 Conference
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Committing to manufacturing:
Embedding the fourth industrial revolution
Schneider Electric recently launched its second smart factory in Bengaluru, India,
reinforcing its commitment to the ‘Make in India’ programme and bringing in
sustainable development and energy efficiency into the manufacturing sector. On a
recent visit to their newly inaugurated facility, A&D India
witnessed their digitally enabled production facility, training
Anvita Pillai
Sub-Editor & Correspondent
centre and various solutions to enhance customer experience.
anvita.pillai@publish-industry.net
Spread across five acres of land, Schneider Electric recently Augmented Reality, empowering operators to gain visibility into
inaugurated its second smart factory facility in Jigani, Bengaluru, operations and maintenance, driving 10% reduction in mean
India. With an aim of not being just India-for-India but India for time to repair critical equipment. Commenting on the launch of
the globe, the plant visit began off with a brief interaction with their latest facility, Choudhary emphasised, “It is going to
Anil Choudhury, Zone President & MD – India, Schneider entrench our commitment of bringing in more efficiency, more
Electric; Javed Ahmad, Senior Vice President, Global Supply productivity and more sustainable and eco-friendly products
Chain – India, Middle East and South Africa, Schneider Electric; into the Indian market, benefitting the industries driving its
Mourad Tamoud, Executive Vice President – Global Supply upgradation to Industry 4.0.” Remarking on their ambition
Chain, Schneider Electric and Luc Remont, Executive Vice pertaining to India, Remont added, “Our aim is to be an essential
President – International Operations, Schneider Electric. The contributor to India in our field of expertise, which is technology,
factory is smart and integrated with digital tools such as and use it to bring energy management and digital manufacturing.”
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The innovation hub showcases a variety of
EcoStruxure solutions offered by the company

Integrating smart with operations
During the visit IDF 4 & 5 of Schneider Electric, Devadas
Shetty, Vice President, Supply Chain Performance – GSC India,
MEA, Schneider Electric, began off by giving a short history of
the factory that has been running unceasingly for the past 17-18
years. The factory is now a fully functioning digital/smart factory
with some of the latest equipment and technologies available in
the industry. The Jigani plant of Schneider is also their official
innovation centre, providing a one stop meld of their entire range
of solutions and products. Commenting on the innovation hub,
Shetty mentioned, “All our factories are ‘smart factories’ but
when you talk about the innovation hub, it is here.”
The hub showcases a variety of EcoStruxure solutions
offered by the company. EcoStruxure, an IoT enabled solution
that empowers one to improve energy and operational
efficiency, is offered to four end-markets, i.e. building, data
centre, industry and infrastructure. It comprises various latest
products/solutions offered by Schneider Electric, like
connected products that create value with smart & intelligent
devices; Edge Computing control systems, which helps one
control the product real time and apps & analytical services
that can integrate any hardware and control system. For
example, the EcoStruxure Plant, one of the offerings amongst
the other solutions provided under EcoStruxure, supports
sensors and devices that can be connected wirelessly, which
helps users to monitor, troubleshoot and control systems,
sitting at one place. “This smart factory demonstrates how the
digitalisation of industrial environment using EcoStruxure
can optimise the process for both, production & end-to-end
supply chain operation and takes energy efficiency to a whole
new level,” mentioned Tamoud.
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Aside from the ExcoStruxure Plant, the innovation hub also
had a ready-to-explain prototype of an intelligent conveyor
system, named the EcoStruxure Machine. The prototype
demonstrated how OEMs can improve their productivity with
real time data over the cloud, helping their customers take
immediate corrective action that in turn avoids a breakdown,
turning maintenance from reactive to preventive. The
experience centre adjoining the innovation hub presented the
EcoStruxure IT Expert and Advisor & Asset Advisor solution
offered by Schneider, that would help customers get maximum
ROI & actionable insights to make future decisions and simplify
company operations.

Bringing in smart behaviour
One aspect of smart factory is having smart and connected
technology, but another aspect is bringing in ‘smart behaviour’
in people to operate these technologies. To inculcate smart
behaviour, a training place is of absolute necessity. For the same,
Schneider Electric has created a training hall ‘Disha’, to educate
its workforce beyond what they have studied in their colleges or
curriculum. The centre, Disha, essentially meaning direction in
Sanskrit, indeed has been built into a quintessential platform for
making pathways to train people to be technologically well
equipped. “It is not only about connected products but also
about connected people,” explained Shetty.
To ensure only a knowledge equipped employee makes it to
the training floor, Schneider, at their training management
centre, conducts a preliminary test for the people who come in,
followed by an induction of two-days where the classroom
training is given, subsequently an induction assessment and
practical training is given, which is continued by an on-the-job
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The factory is equipped with Deployment Dashboards
for shop floor management that monitor and deploy
the right resources to the right station to ensure good
quality production with high efficiency

training and certification. The company also provides multiskilling and versatility training, under which the personnel is
trained to work in multiple stages and become versatile. “Here,
along with deploying a lot of the latest digital technologies for
production operations, we are also utilising the latest
technologies to train our workforce. We train all our workforce
using Virtual Reality (VR) and then bring them on to the actual
shop floor,” accentuated Ahmad. Using VR, the trainees go
through an experience of immersive learning wherein, he/she
confronts with what to expect on the production line. The
training centre also has a separate section where the employee/
trainee learns about the 5S of shop floor, part numbering,
quality system mapping, etc. The training lab essentially brings
down the learning curve from 21 days to 16 days. As an added
advantage of the multi-skilling training provided to employees,
the company ensues a job rotation every six months to make
certain that the employees are equipped with more skills and
can avoid mundaneness.
The training centre being an absolute replication of the plant
shop floor provides physical safety demonstrations as well as
demonstration of customer centric situations ensuring that the
workers have the vigilance and sensitivity to make certain that
their products are on the mark. The Centre of Digital Innovation
at Disha trains their drivers & forklift operators using VR, and
once they have a collated data of their performance, they send the
workers onto the shop floor according to their results.

Increasing efficiency & uptime
For Schneider Electric, ensuring the uptime of its data
centre is pivotal to prevent it from hampering the company’s
reputation and overall business. To ensure this, the company
has built Customer Process Capabilities (CPC) throughout its
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entire plant and processes. The factory’s test lab, a critical part
of their production, consumes close to seven megawatts of
power, has 21 bases, tests around 25 units of 500kVA of UPS
and has one of the highest uptimes compared to other plants.
“We are moving more and more from design, build and operate
to design, build, operate & maintain, because we want to
manage and optimise our CapEx and also have the ability to run
our processes in an efficient way,” mentioned Tamoud.
The subsequent unit of the factory is equipped with
Deployment Dashboards for shop floor management that
monitor and deploy the right resources to the right station to
ensure good quality production with high efficiency. It also helps
managers to monitor the work performance of each individual
working at the station and assures an end-to-end connection
throughout the unit line. To ensure continuous production, to
monitor the efficiency of production line, to prioritise production
as per customer requirement, for easy communication between
the production line and warehouse, a Lean Digitisation System
(LDS) has been implemented all over the factory.

Driving futuristic solutions
The second smart factory of Schneider demonstrates how
the company has been steadily increasing their drive of offering
process automation while reinforcing the company’s
contribution to the government’s ideology of ‘Make in India’.
This new smart factory further strengthens their impact to
Industry 4.0 agenda in India, by providing customers with a
showcase of benefits of industrial digital transformation,
including enhanced performance, increased reliability and
safety, remote monitoring and maintenance. Schneider Electric,
through its disruptive innovation, has effectively brought in
digital manufacturing into India. ☐
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Understanding IoT & enhancing automation
The International Society of Automation (ISA) recently
hosted the Process Automation Day under the theme ‘ISA
standards and advanced technologies’, where A&D India was
the official media partner. The event discussed batch &
continuous manufacturing process industries like chemical,
pharma & drugs, F&B, etc. A report reflecting on the event…

Anvita Pillai
Sub-Editor & Correspondent
anvita.pillai@publish-industry.net

With the interference of digitalisation, certain complex Ravi Maknikar, President, ISA Pune Section, wherein, he
processes in the factory have become simple and can be done discussed the theme and aim of ISA to turn itself into a go-to
without human intervention. Every now and then there are unit for tech & automation. Following this, Umesh Kulkarni,
certain trends emerging in the industry, & to discuss these trends, Director – Engineering & Projects, Serum Institute India,
the International Society of Automation (ISA) recently hosted delivered the keynote speech. During this, he briefly discussed
the Process Automation Day in Pune, India, under the theme the process automation in the pharma industry, the role of
‘ISA standards & advanced technologies’. The event discussed on automation and its importance in the sector. He emphasised,
topics of interest for batch & continuous manufacturing process “When you think of automation in any process, you need to
industries like F&B, pharma & drugs, chemical, etc.
believe that you are going to serve yourself.”
To discuss the importance and application of batch process
manufacturing,
the necessity to adopt it and issues typically faced
Automated & connected
– the high pressure for productivity, reduction in time to reach the
The event kick-started with an inauguration speech by market, increasing market complexity, etc, Ashutosh Kshirsagar,
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Umesh Kulkarni, Director – Engineering & Projects,
Serum Institute India, during the keynote speech

Global Process Technical Consultant, Rockwell Automation,
hosted a session on ‘ISA-S88 the batch control standard’. During
the session, he cited, “Batch process is where the complexity
starts, because various products have various processes involved.”
Following this, Nandkishore Bhise, Sr Product Manager,
Connectwell Industries, spoke on the ‘New trends in connection
and automation technology’, wherein, he discussed the latest
technologies and solutions provided by Connectwell and how it
can help one enhance their automation experience.
Subsequently, Aniruddha Tiwari, Sr Sales Engineer, Beckhoff
Automation, briefed up on how one can discover & rectify the
problems in their process automation, connected system
challenges, integration of IT & OT, PC-based control systems
and how EtherCAT can enable and enhance automation, via his
session, ‘Advance control system for process industry: PC-based’.
While elaborating on the use of EtherCAT for automation, he
mentioned, “PC-based control systems are extremely effective as
it delivers in both, hazardous and non-hazardous environments.”

Integration & optimisation
Following this, Kishore Mahamunkar, Business
Development Manager, Process OEM, Rockwell Automation
India and Govind Lathkar, Global OEM Technical Consultant,
Rockwell Automation India, hosted a session on ‘Smart skids’.
During this, the duo elaborated on the ISA-S88 standard, how
one can augment the power of skids, the approach that one can
undertake to implement the technology, its pitfalls and how one
can upgrade it to a smart manufacturing level. Elaborating on
enterprise integration, Mahamunkar mentioned, “The journey
towards enterprise integration cannot happen when you ignore
the machine at the core process.”
To detail on the topic of ‘Process optimisation using ISA
standards’, Sandeep Redkar, Manager – Process Solutions,
Rockwell Automation India, was welcomed on to the podium.
During this, he focused on the ISA standards, what it
constitutes and the concept of high performance, with

A&D India | Dec’19-Jan’20

reference to BP Amoco, Texas 2005 case study. Talking on ISA
standards, he accentuated, “The ISA standards represent the
best standards that have been contributed in the past 40 years.”
He further added, “Change in our mindset is the most priceless
thing that we can bring into process automation.” Next,
Sandeep Betigeri, Head – Engineering, Burkert Contromatic,
presented on ‘Latest technologies in process measurement &
control’. During this, he elaborated briefly on the IO link and
its advantages, control head types and Industry 4.0’s role in
enhancing the automation production process.
To give a clearer perspective on attaining energy efficiency to
cater smoothly to the market needs and to have an efficient
Facility Management (FM) framework, Shripad Kulkarni,
Manager R&D, Forbes Marshall, convened a session on ‘Energy
efficiency through process automation and data analytics’.
Speaking on utilising Predictive Maintenance for saving energy,
Kulkarni emphasised, “The demand from customers for
sustainable products is what is going to make automation
successful.” Further, to explain the implementation of process
automation in distillery plants, Sunil Kagwal, Director and
Business Head, Distillery & Bio Ethanol Plants, Möjj Engineering,
presented a case study on ‘Importance of process automation in a
distillery plant’. Via his case study, besides describing the process
of automation in a distillery, Kagwal also touched upon the safety
aspect and the saturating requirements of a distillery plant.

Securing perspective and augmenting automation
Bringing the one-day event to an end on a prominent note,
Ramani Iyer, Founder, Every Drop Counts Foundation, and Past
DVP, ISA D14, concluded, “We have come a long way in the field
of automation. In the early days it was a hard grind, but today, we
have covered a lot of ground in attaining efficient automation.”
The Process Automation Day hosted by ISA turned out to be a
successful event that helped end-users & consumers gain a better
perspective on how IoT would help enhancing process automation
& the core necessity to adopt it. ☐
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Virtual sensor

BFT temperature sensors

B&R recently developed a virtual sensor for its ACOPOS P3 servo drive,
which is known as the Safe Speed Observer. It determines speed in
accordance with SIL 2 / PL
d / CAT 3 requirements,
reducing the cost of
implementing the Safely
Limited
Speed
safety
function by eliminating the
need for a safe encoder.
From
the
electrical
variables of a permanent
Safe Speed Observer
magnet synchronous motor,
the Safe Speed Observer
calculates two redundant models of the motor which helps in achieving a
high safety level for the calculated speed. Also, the virtual sensor can be
used for both linear and rotary synchronous motors. Plus, the Safe Speed
Observer is easy to configure in the automation studio engineering
environment via the respective encoder interface. The user can implement
the safety functions available for the safe axis from the safety library. This
new solution is made possible by the drive-integrated safety technology
of SafeMOTION.

Balluff recently expanded the range of sensors for media-contacting
temperature detection with a new temperature sensor with display, a
temperature transmitter as well as a PT1000 sensor.
The version without display is especially compact and
vibration-resistant, whereas the versions with the
turnable and highly readable display offers high
operating convenience and flexible installation.
Depending on the version, the BFT sensors provide
PNP switching outputs, analogue signals 0 to 10V / 4 to
20mA or work as a PT1000 sensor. They are simple to
install by threading into the process using a standard
process connection with G- and NPT threads.
Integrating them requires just a 4-pin M12 plug on the
BFT sensor
sensor. The continuous monitoring of process media
on machines and equipment contributes greatly to
process security and the values that need to be maintained are pressure,
level and temperature. Critical process conditions such as a temperature limit
can be controlled directly via the switching output. An analogue output
provides continuous measurement results. The BFT temperature sensors also
stand out when it comes to monitoring the cooling water, lubricants and
compressed air, making them ideal for a variety of applications.

B&R Industrial Automation | Pune
Email: office.in@br-automation.com | Tel: +91-20-4147 8999

Balluff GmbH | Germany
Email: detlef.zienert@balluff.de | Tel: +49 71581730

Ultra-compact Industrial PC

CAN FD repeaters

Beckhoff recently extended the range of ultra-compact industrial PCs by
adding the C6032 which has a modular design and dimensions of
129×133×104 mm. The C6032
adds a further circuit board level to
the C6030 single-board industrial
PC, which is comparable in terms of
computing power, to allow for
accommodation
of
modular
interface and functional extensions.
With the use of compact PCIe
C6032 IPC
modules, the C6032 can be
optimally adapted to the requirement
profile of individual applications. It is ideal to support extensive axis controls,
complex HMI applications, extremely short cycle times or handling of large
data volumes because it is equipped with Intel® Core™ i processors of the 6th
and 7th generation – up to the Core™ i7 with four 3.6 GHz cores. Other features
are the compact design that are typical of the ultra-compact IPC series and the
flexible installation with vertical or horizontal mounting options on the rear
panel – and a free orientation of the connection area. Also, the C6032 is
suitable for a temperature range of up to 55 °C and offers a storage capacity
of 40 GB M.2 SSD, 3D flash even in the basic configuration.

HMS Industrial Networks recently added four new Ixxat CAN FD repeaters to
the existing Ixxat® line of CAN bridges and gateways, which enables very
flexible networking in existing CAN
systems as well as in new, modern
CAN FD-based systems. The
repeaters enable CAN FD and CAN
components to be networked using
more effective tree and star
topologies, as well as allowing
implementation of drop lines. No
Ixxat CAN FD repeaters
configuration is required in the
process which makes operation and
commissioning extremely easy for users. The Ixxat CAN FD repeaters are
available with two and four channels for copper-wired networking (versions
CAN-CR100 and CAN-CR300) and for copper and fibre-optic connectivity
(CAN-CR110/FO). All repeaters have a galvanic isolation of 1 kV, except for
the CAN-CR120/HV version which withstands up to 3 kV. With the fibre optic
version, it is possible to bridge distances with high electromagnetic
interferences or to design applications with very high demands on galvanic
isolation. The repeaters come with slim plastic housings for DIN rail mounting,
and the CAN connection is done via screw terminals.
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Multi-code reader

Articulated arm robots

ifm recently facilitated the integration and configuration in the application
with the new O2I50x-series multi-code readers, with the help of which
instead of a PC with configuration
software, only one teach button and an
app on the smartphone are necessary.
These readers must reliably recognise
and evaluate different kinds of one or
two-dimensional codes. Even under
difficult light conditions, products must
be identified via the code. This reader O2I
has many features. To communicate
with the higher-level applications, the multi-code reader has an Ethernet
interface which does not only allow communication via TCP/IP but also via
EtherNet/IP. Also, the multi-code reader has a stable and industrially
compatible diecast housing and can be easily installed. As opposed to the
predecessor models, the connection is now designed as a 5-pole M12
connector. The advantage is that the pin connection is standardised and that
no individual wiring is necessary. Y cables are available as accessories via
which the voltage is supplied, and an external trigger is connected. The new
multi-code readers of the O2I50x series are suited for all industrial
applications in which codes have to be reliably recognised.

igus recently presented the range of articulated arm robots, one of which is the
half-finished robot also known as rawbot or rohbot, which has the
electromechanical framework in the form of a robolink 4- or 5- axis articulated
arm, a delta robot or a Cartesian
robot. The robotic system is
assembled with help of modular
kit principle, which makes it
lubrication-free and maintenancefree. User can customise the
motors, gears, power electronics,
control system and GUI. As a
result,
small,
configurable rohbot
quantities can be created as well
as large quantities for mechanical engineering companies and robot
manufacturers. The clearance of the new arms has been further reduced as a
result of the plastic design. Thanks to integrated cable conduits, the cables are
routed inside the latest housed version, which reduces the installation space
needed and prepares the articulated arms for general use as well as in the area
of human-robot collaboration (HRC). The new DC articulated arm can be
configured individually and, depending on the type of application, can be
equipped with grippers, cameras or sensors of a wide range of manufacturers.

ifm electronic India | Kolhapur
Email: info.india@ifm.com | Tel: +91-231-267 2770

igus India | Bengaluru
Email: vinayak@igus.in | Tel: +91-93411 36381

Mobile robots

Digital weighing equipment

Omron India recently announced that it will start selling a new mobile
robot called the LD-250. Together with the fleet manager, which enables
the control of multiple mobile
robots with different payloads
through one system, it will
contribute to realising a
more flexible and optimised
autonomous material transport
system. The mobile robot LD
series can autonomously avoid LD – 250
people and obstacles while
automatically calculating the best routes to transport material. The new
LD-250 mobile robot has a 250 kg payload capacity and almost double
the surface area, so it can be used to transport large automobile
components such as transmission blocks and voluminous packaging
materials – things that would traditionally be moved by human workers
using carts. With the addition of the LD-250 into the company’s mobile
robot LD series, customers in a wide variety of industries, including
automotive, electronics, food and commodities, no longer need to
establish fixed material transport equipment, but achieve a system that
can flexibly handle changing market demands.

Mettler-Toledo recently evolved digitised measuring technologies which
results in an intelligent measuring device or sensor that provides more than just
accurate measuring values. In
addition, they can provide
qualified real-time status
information
about
the
manufacturing process, collect
measuring
results
and
steer production equipment. Productivity enhancement with IIoT
Measuring devices, such as
weigh modules, platforms and terminals, can be built into highly modular
assembly lines and conveyor belts where they can be either automated or
operated manually. Not only automated production lines benefit from IIoT,
manual workplaces can also increase productivity when they can overcome the
challenges of interaction between people, machines and data. Also, weighing
devices feed weighing results to the user network and prevent over- or out-ofstock situations resulting in intelligent logistics. Combining the scale
management software with the colorWeight® result indication speeds up quality
checks even if the product variety increases significantly. Plus, the Collect+™
software captures production-weight and process data from every scale on the
shop floor and visualises it in an easy to understand dashboard.

Omron India | Mumbai

Mettler-Toledo India | Mumbai

Email: ankur.bhat@omron.com |Tel: +91-22-7128 8400

Email: sales.mtin@mt.com | Tel: +91-22-4291 0111
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Image signal processors
Arm Embedded Technologies recently launched a new generation of image
signal processors (ISPs), in response to the demand for real-time higher
image quality in IoT devices, namely,
the Mali-C52 and Mali-C32 ISPs. Both
the processors apply over twenty-five
processing steps to each pixel, of
which three critical ones deliver key
differentiation in terms of image output
quality. These include high-dynamic
range (HDR), noise reduction and
colour management. By incorporating Image signal processor
the company’s Iridix technology and
other algorithms for noise and colour management, both ISPs efficiently
deliver HDR, noise reduction and colour management at high resolution and
in real time. The new Mali ISPs are designed to overcome device limitations
with respect to HDR needs and enable viewers to see enhanced shadows,
without touching or changing the highlights of the image.
The Mali-C52 can be configured for two different optimisations, image
quality or area, while the Mali-C32 is optimised specifically for area in
lower-power, cost-sensitive embedded vision devices such as entry-level
access control or hobby drones. Both ISPs are a complete solution as the

company delivers the hardware IP along with ISP software drivers, including
the 3A libraries (auto-exposure, auto-white balance, auto-focus) and the
calibration and tuning tools.
Features and benefits of these ISPs
include:
• Higher ISP image quality which is
achieved with the help of Iridix
technology that designs to deliver a
precise model of human retina
contrast adaption, enabling cameras
to see like the human eye.
• Higher performance as the ISP can
process 600 megapixels/sec, which is essentially professional photography
quality (e.g. DSLR) at premium smartphone-level frame rates.
• Complete software package for controlling the ISP, sensor, auto-white
balance, auto-focus and auto-exposure. Both bare metal and Linux
(Video4Linux framework - v4L2) software are provided.
• Flexible tuning: Tune it both objectively and subjectively with a full set
of tuning and calibration tools. Specialised tuning training courses
and support for tailored tuning for specific use cases and sensors are
also available.
Arm Embedded Technologies | Bengaluru
Email: sathya.sargunesan@arm.com| Tel: +91-80-4928 2000

Quick changer system

Drives with fail-safe communication functions

Schunk Intec recently actuated SCHUNK SWS-007 quick-change system
which enables swift and process-reliable exchange of grippers and other
tools of up to 16 kg at the robot front end. By
integrating many functional features directly
into the module, particularly compact quickchange solutions are possible. As the sensor
slots for magnetic switches are integrated into
the module, no external sensor adapters are
required for status monitoring. Due to a special
mounting surface, the electrical feedthroughs
SWS-007
are optionally combinable with the tool
changer. Using a storage rack, or socket and
pin, the quick-change adapter can be deposited in a particularly spacesaving way in tool stations. The screw connection diagram corresponds to
ISO 9409-31.5-4-M5. Moreover, a centring collar plate, according to
ISO-A31.5, is available and the module can be used on most robots without
needing an additional adapter plate. The patented ‘no-touch locking-system’
facilitates a reliable tool change even if the head and the adapter are up to 2.5
mm apart from one another. In addition, the locking system is equipped with
a patented self-locking system, which ensures a process-reliable connection
between head and adapter, even in the case of a sudden power failure.

Nord Drivesystems recently provided fail-safe communication and safe
movement functions according to IEC 61800-5 with the SK TU4-PNS PROFIsafe
module. Functions such as
Safety Limited Speed (SLS),
Safe Speed Range (SSR), Safe
Direction (SDI), Safe Operation
Stop (SOS) and Safe Speed
PROFIsafe module NORD SK TU4-PNS
Monitor (SSM) can be
integrated and expand the drive
units’ safe stop functions. With this, the PROFIsafe interface module provides
comprehensive safety for the reliable operation of plant and machinery. With
SIL3 and PLe (Performance Level e) Category 4, the fail-safe communication
protocol fulfils the most stringent safety requirements. The PROFIsafe bus
interface SK TU4-PNS monitors safe compliance with the limit values and
provides safe inputs and outputs. If a limit value is exceeded or undershot, the
bus interface switches to a safe state. The voltage is disconnected from all
outputs, input information is reset and transmitted to the higher-level fail-safe
controller. This is essential for the use of the PROFIsafe module. Elimination of
conventional hard-wired safety technology reduces the amount of wiring and
therefore, reduces costs. Furthermore, networking via PROFIsafe makes
extensive safety-relevant machine data accessible and globally available.
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» Pharmaceuticals & Packaging
We see more pharmaceutical
manufacturers investing in
automation approaches to
expand their operations and
services. Automation systems
such as packaging, labelling and
compounding systems are brought
about to develop the effectiveness
of regular jobs within pharmacies.
The next issue discusses the
emerging trends in automation
in pharmaceuticals & packaging,
anticipating what lies ahead for
pharmacy automation.

» Drives & Components
Emerging drives in the industry
provide access to wide-ranging and
umpteen structures and packaging
& numerous power ratings. With
this, the subsequent issue finds out
the upcoming trends in drives &
components, what they have to offer
in the year and how they can be put
to the best use.

» Software & Engineering Tools
Automated software engineering
approaches have been applied in
many areas of engineering. Plus,
there’s no doubt that automated
testing for software engineering is
in big demand. The upcoming issue
highlights what’s next in automation
for software and engineering tools
and the challenges it brings.
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» HANNOVER MESSE
Hannover Messe will commence on April 20-24, 2020, with
the trade fair offering pioneering products and solutions
from across the entire industrial value chain. Exhibitors will
showcase projects in R&D, industrial automation and IT,
presenting technologies to revolutionise the production and
supply chain, energy sector and mobility.
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