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Manufacturing Radar - |
Hi, welcome to the session on technology radar manufacturing. Let me introduce
myself. My name is Murali. | am technology consultant for NPEDIA Technologies.
Today, we are going to be having a detail, depth level access into the technology radar
manufacturing. It has two parts to it. One is technology radar as a tool. What

component does it have? What speed at which technology is moving?

and what are the recommendation that you could adapt into it? That is the first part.
Second part, we are going to go into the details of what are the technologies that are
currently impacting manufacturing as a broad brush. So, we have to be looking into
this. Let us quickly go into understanding what is a technology radar. The term radar,

you perhaps are very familiar with that.

You know they are glyphs that are moving around, target objects are moving at a
specific speed. You can get a sense of what speed it is moving. What are the shape it
is having, and things like that. So, we use the similar idea behind understanding how
to identify the technologies and make executive or strategic or tactical decisions on
that. So let us look into some of the components of the radar.

(Refer Slide Time: 02:05)



Radar - Visualization
Framework

So, in this radar, you will see three sectors, three rings, and legends going around in
that. Let me explain some of the piece. The one that says transformational is talking
about the benefits you could have in adapting in that sector of the technology. It
means that you could have anywhere between 5 times to 10 times the benefit, if you
are adapting those technologies.

And the one on the right that you see is noted high, that means anywhere between 2 to
5 times the benefits you could be having. The one at the bottom is indicating medium.
That means anywhere between 1 and 2 types of benefit you can have and what is
interesting is you will notice additional ring level legend that says emerging
technology, adolescent and early mainstream.

These are indicators of where technology is currently. Emerging means that there are
disruptive technologies that are available in the market. Disruptive means it is
changing the business model, it is changing the service model, several things could be
happening there. But when the new technology is emerging, there is a little bit of

adoption reluctances from individual vendors.

So you see some generic adaption that are there in the market, but yet it is not up to
the mark. So that is what is indicated by emerging. Adolescent means that it is
improved a little bit and the early mainstream means that you know it is widely
adapted. In each of that, you have to bear in mind that each of the technology have



people, process and technology. So emerging means in terms of practitioners, it may
not be fully developed.

Training material may not be there. Manufacturing practices may not be up to the
mark. Whereas in adolescent it is slowly developing. If it is early mainstream, it
indicates that it is fully developed and you will be able to look into that and then at the
top you will see some colored legend. You know these are the colors that you will be

seeing. The colors that will indicate as to what you should do with the technology.

So, emerging in if you have an emerging ring and a transformational sector and you
have a green dot on that it means you have to adapt the technology. That means
people are, people process technology is very matured. You have the maximum
benefit, and you have to quickly adapt to this technology. That is what is indicated by
a green dot. A cyan dot in case you have to do a pilot.

The cyan indicates that there are differences in practices. Every technology when you
look at it, between shop floor between different software houses, they have their best
practices and you have to evaluate for your needs. That means that you have to run a
pilot to figure out what are the best methodologies that could potentially be adapted

for this particular technology.

So that is indicated by the pilot. The last one that you see, which is in the red, that is
interesting. It says, trial and watch. Sometimes you can try it, but there is no guarantee
that it will be adapted by the end user. That means that it becomes economically not
viable at certain level but you may have interest in exploring that because you want to
develop skills around that technology.

That means you may want to trial on a trial basis, you want to try those technologies
or if you do not have enough budgets, you just wait and watch for the analytical
reports on that. That is what is indicated by that. Now why do we need radar? Let us
think and talk about it for a while. The technology is coming at the business speed

you can say.



So as and when new technology comes up, that is productivity, efficiency
improvement in overall delivery capability, serviceability capability. You have better
economies to be leveraged out of that. It is not just one technology. 5, 10 years back,
if you look at it, it is either cloud you have to go, either mobile you have to go or loT
that you have to go and things like that.

Now if you look at it is just not one technology, there are multiple technologies, and
you may have to prioritize and you may need larger team that is working on it. So, it
becomes very important for corporation, both from strategic and tactical perspective
as to which technologies that | want to select, and which how do I prioritize them?

And how do | make it in the best practices? That is why we are going through these
exercises of looking at technologies. Now can we look at the technologies in terms of
a horizontal which is impacting across all the businesses, or should we look at the
verticals, that means the technologies that are impacting for manufacturing is different
from the technologies that are impacting for let us say space technologies or

insurance, or financial.

Obviously, what is important for business will drive the technology adaption. So you
have both aspect of it. One on the one that says horizontally, | will look at all the
technologies together and another slice that will look at the vertical and say, | am
going to look at all the critical vertical technologies, okay.

So, with that as the introduction on the radar as a tool, which is going to help you
rapidly go through your journey map on what is your strategic approach for adapting
technologies. Let us go into exploring that.

(Refer Slide Time: 09:07)



Emerging Technologies Radar - 2020
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I am having what is known as the emerging technologies radar here for the 2020.

This we are looking at various industrial analyst report like Gartner, IDC, Forrester,
even IEEE, ACM Professionals, every one of them is looking at the technology
landscape and say you know here are the technologies that are going to impact this
year and here are the best thing that are happening.

So based on that we plot this technology radar. So here you will see and let us look at
the transformational one. I am going to use a marker here. In the transformational one,
what are the ones that are important. You know Edge Al that we see, augmented
intelligence, autonomous level driving four and five, biotech and cultured tissue, AR
in cloud. AR stands for augmented reality.

So all of them is becoming important in terms of adopting at the horizontal level,
because irrespective whether you are in manufacturing or insurance or financial, or
wherever it is, these are the technologies that are going to have a deeper impact, you
know look at the decentralized DAO that is more like a the distributed ledger
technologies.

Blockchain is very deeply impactful in terms of adapting it and ensuring the next level
of governance, you could be implementing it. Generative adversarial network, which
is known as the GAN is going to be big in the artificial intelligence space, immersive
workspace, which is mixing AR, VR and MR together is becoming a more important

one.



So, all the transformational one, you will notice that they are quite a few in the current
one and the high benefits you will see is relatively not clustered together but you
know it is distributed. You will notice a pattern many of them are in the pilot mode.
You know the cyan color that you are seeing and the red one are the one that is talking

about wait and watch,

and the green one is saying that it is ready to be adapted. For example, you look at the
Edge Al that is saying that it is green, you can directly adapt because there are lot of
AIML programs are there and you will be able to extract information, mine
information, build intelligence around that, apply deep learning into that. All these

technology advantage you may be able to effectively use on that.

Now, these are just technology names. Now if you look at something like AIML or
AR, even the definition would vary from one group to the other. What are some
standard definitions? What are the best practices that we do? So for that, we have
something what is known as a radar companion. Let me show you that in a while.
(Refer Slide Time: 12:35)

EMERGING
TECHNOLOGIES

Emerging Technologies, that is what we see here. So, what we see here is a radar
companion. Let us look into this. All the technologies that we saw there is going to be
listed here. You know we saw the, we see the AR Cloud here.

(Refer Slide Time: 12:58)



1. 30 Sensing Cameras

Whest is it: 10 sensing cameras capture depth informaticn of objects and surroundings. There are
various solutions including sterea vision with twa cameras, structused-light solusian, and time-of flight
nee 2018 to highlight the "sensing™ capability that
has comglexity in system design, whereas 30 camera,
creative phatography such as the bakeh effect.

[TCF]. This profile was renamed from 30 camera® =

aften campased of bwo cameras, is more for

Recommendation: Adopt

How fast is this moving: 30 sersing cameras enable various use cases induding gesture recognition as
ciory autamation, autamotiee ADGS for safaty, ete. Google and Appke alsa
brought this kechrology into smartphones for augmenteg reality (AR activities and authentication.
Huawel, Slaami, and OPRD have adopted 30 sersing wiil'm structured light salution for cartain
madels far the past year, and other lzading android based smartphore DEMs including Samsung
Electromics and LG are planming o ise with TOF this year, Meamshibe, Apple has adopted 30 sensing
red light schution for all of its madels Lunched last
needi optirnizalion ol hardware limage sensecs, light sources, procedsors, el and saltware (algarithan,
platform, APP etc.). Artificial-intelligence application processors will be neeced for better imaging
aralysis, This istiee is particilarly imgartant for mobile gayment in smarphanes wiere the thind-party
buametric verdication is reguired. Therefore, the total cost of the combination of hardware and saftware

human-machire-interface,

with stru

r. fuccuracy is the crtical factor and it

for high-lewsl seouracy will be the inhibitos for mairstresm sdoption in smartphones, Meanwhile, other
Inniwaties authensication methads [such as apties! in-display fingerprint] for smartphanes ane

If we go into that, so each of the technologies, the way we are trying to help the
corporation making addition is you need to define what it is. Let us look into the AR
Cloud adaptive ML, Al PaaS and AR Cloud.

(Refer Slide Time: 13:15)

5. AR Cloud

What Iz it: The augmented reality (AR) clowd is the underlying, persistent, digital content layer mapped
b abjects and lacations in the physical waed, 11 provides a digital legend in the larm of a8 peint cloud 1o
annatate (augment] abjects and places in the physicalworld. it s a key infrastructure companent that
will be required to enable = ubiguilvus, scalable, spatisl web experience,

th!ium Filal,

Haow Tast is thas moving: Simelar to AR, aspects of the AR clo
the AR clowd as a concept has re-emenged as recently as 2017, Many startups [see vendar
re davalaping revolitionary platforms and systems to bring the AR cloud o fruitien, A
simple (but misleading] view i that this s a database that will “feed” AR and mixed realiny (MB)
wxperiences. The AR doud i@ much more rich and comalex than a simple databage, Numerous,
underlying elemarts will need to be creasted {such as edge netwarong, high handwidth and how latency
vammunications, standardiced tools and content types For publishing into the SR Jlowd, management
ard delivery af cartent, and interoperabdity to ensure seamless and ol [rather than sdoed)
experiences] to enakle this shift in haw we organice and interact with digital eoatent. Traditionalky,
Ipading tech venders have Invesied In distributed retwork infrastructurs, but many of them (such as
Amazan, Google, book, Microscdt) are adapting to a new paradigm to supaort localized, persistent,
callaberative, shared, multiuser interactiars, Same of this infrastructure ard requirements will be

d have existed for decades, But the

EMeNgend
list belon

ushered in by the arrival of law-latency, wireless retworking (3G will serve as an enabling tech), while
athers are still baing developed,

So what is you know you need to have a definition of what is AR Cloud. So you know
it is going to be looking at the underlying persistent digital content layer mapped onto
objects and location in the physical world. It is going to be a very useful productive
tool in terms of understanding from the digital transformational perspective. what do
we do the recommendation is also captured here.

What is happening in the industry is briefly captured here, in terms of how fast is it
moving in the market and then how does it affect our business is captured in the next



session here; and what do the corporation need to do? How do they do the or build the
best practices around that? How do they protect the assets is all captured here. and the
type of benefit that you will get out of that is also indicated here.

So, these are like a page or page and half companion that will help you to understand
a little bit more into detail about each of the technologies that are represented in the
radar. So, it is going to give you a lot more powerful tool that helps you to say, here is
the technology that I want to put it on priority. Let us go back to the radar now. We
looked at the transformation, we looked at the high benefit radar glyph,

and we are also looking at the medium level, you know transfer learning and flying
autonomous cycle which is in the red. At some level, you are seeing lot of news in the
Middle East or in California in technology adapting ecosystem. The flying
autonomous Vvehicle is there are quite a few pilots that are already there. So now if
you look at the radar, somebody may ask you a question that well, transformational is
there.

So obviously everybody needs to do only transformational, you do not have to
necessarily look at high and medium. That could be a question. Now why would
anybody look at high and medium and prioritize that. Sometimes what happens is
something like a compliance, you know when you come to cloud, a data related to a
geography will have to physically stay within the geography.

That is a compliance. It may not have transformational benefit for you. It may have
medium benefit for you but still, you may have to adapt into that. Sometimes it may
be a standardized programming language that you want to look. It may not have
transformational benefit; it may only have high benefit for you. You may still have to
do it.

In terms of radar sectoring and classifying into emerging adolescent and early
mainstream technology helps you to group and helps you to prioritize, and then let our
larger working group adapt each of the technologies. That is the idea behind that. So,
with emerging technologies, giving you this overall picture, | want to take you into



the manufacturing type of technologies that are having a impact on that. Let us look
into that.
(Refer Slide Time: 17:04)

Manufacturing Radar - 2020

Medium

Wow, this is cluttered. A lot of technologies are there both in transformational and
high and even in medium the relative density of the technologies that are listed is very
high. We will look at some of, let us look at some of the things that we have heard in
the news. It is very popular right you know something like a digital twin.

Something like a immersive experience for manufacturing operation, machine
learning, generative design, supply chain convergence, digital business, from loT it is
kind of moving to autonomous things, smart factory, connected car and system
engineering software. These are the things that we have heard quite a bit in the

manufacturing space.

So similar to the emerging technologies that | have given, | have a similar companion
radar document as well. We will go to that in a short while. | want to spend little bit
more time looking at the radar because these are these many technologies will have to
be adapted into the manufacturing within a short while to make you more productive,

more scalable, and more efficient.

You know all these technologies will have to help in one of those things to happen.
Maybe alternative business model to say you know from product, | want to go to as a
service mode or sometimes it may be hybrid, | want to go in between them. If you



look at something like Tesla car, Tesla is not selling you the car anymore. You know

they are constantly monitoring your car, to give you the service capability on that.

It is always connected car and because of that it is more like car as a service is what
they are selling rather than the car. Lots of people are noticing it and they are trying to
shift to that as well. Now, let us look at another one. You know | have given red
indication here. 1 am going to cover in detail in the second session is the circular

economy.

Circular economy is you use bunch of raw material for making your product. Instead
of putting it all into the dump yard you try to figure out what part of it can be
introduced into the new product design. What percentage? You know people like
Toyota is talking about 98% of the old car component | want to put it back in the new

Car.

That means you know there is awareness about environmental health in that. So, this
becomes important in terms of what are the technology that | am going to leverage in
order to make it happen. You cannot | cannot use plastic material. I want to use
recyclable material into that. So, this kind of awareness as well is looking at new way

of doing business.

Sustainable business rather than constantly increasing profit, increasing financial
number kind of business as well. That is on the economy and the environment side.
Let us look into the high-end technology, look at the digital twin something like that.
Now it is a kind of an extension from AR, VR AR and VR is trying to replicate the
environment that you already have and try to do some additional give some additional

information on that.

They are also coupled with real time analytics on that, coupled with predictive
analytics on that and things like that but what we want to do in digital twin is an exact
replica of the physical system into the virtual world. Where does it find application?
The applications are in the extreme what they call it DDD; dull, dangerous, and
duplicate. So this becomes very important as well.



Now let us say imagine that you are trying to do a gas turbine on that and you want to
do a study on that. If you want to use the real gas turbine to go through the stress
studies on that, it could become very expensive proposition for you and when you
want to change the material aspect on that, then it becomes doubly expensive as well.
So, in all these area, say digital twin steps up, especially I think Boeing is using this

example.

Many of the manufacturing industry are looking into that is to figure out in terms of
can | look at an alternative material? Can | decide how long would it sustain in the
real environment? So, all these aspects can be studied into that. The next generation of
the product or services; how does it you know how does it impact? what is it going to

be? All those aspects can be looked into that.

Now we will go into this a little bit more in detail in the following presentation. But |
want to give you a glimpse of you know the type of impact that the transformation
and technology could have for a manufacturing industry and similarly, even if you
look at on the right-hand side, you have the high benefits one. You know whether you
have the connected home or 3D printing or something like operational tech security.

It looks exhaustive. Let us spend the brief minute or minute and a half on that. 3D
printing probably these are familiar, it is known as the additive manufacturing.
Normally, in the traditional manufacturing, you take a stock or a block of material,
remove the unwanted part and then you get the actual material. Whether you do
shaping or lathing or you know the other manufacturing activity or fabrication activity
that you do.

That there is always certain wastage from the block material on that. Whereas in 3D
printing that you start with a nucleus, you keep building upon it, and then you stop
when the boundary hits. So it is supposed to be extremely efficient and no wastage in
the additive manufacturing. That is changing lot of things and it used to have some
challenge in terms of you know metals and some really complicated material, but

things are improving.



Nowadays, you can even print metal in the 3D printing. What about strength and heat,
you know heat treatment and things like that. Those are things that are catching up.
Now let us look into the other one that we looked at, operational tech security. Now

these are you have CNC machines; they are all computerized. They are all digital.

That means that you know it can be driven from a network, it can be remotely
operated. You have always on network, that means that could be a man in the middle
attack and your system could be compromised. So, some of the traditional security for
IT may not hold here. It may be a lot more complicated. That is why you know the

operational tech security becomes an important one in this particular space.

You know we can go into details about it, and the you know and the tech radar
companion that | have, will help you to look at technology in a brief one. So, if you
look at each of these technologies, it has a depth as well on that. With so much it is
almost like a ocean. With so much variation, how do | handle it? We want to make the

job easier.

That is why we have the tech radar tool, and we have the companion tool. So let us
switch to the companion tool and look at what we have over here.
(Refer Slide Time: 26:03)
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So interesting you know, you have about 68 technologies that are there in the
manufacturing that you want to do. Even if you prioritize top 10 it may not be

sufficient. You may have to do more like a top 30 in order to make it happen.



(Refer Slide Time: 26:19)

1. 3D Printing in Manufacturing Operaticns

What is it 30 printing [3DP] in manufacturing aperations refars to the use of 30P to produce &
fimishind itam, subassembly or intermadiate product, It can alse be used to print toals, fistures, dias
and malds usad during the productien of finished goods,

Recommendation: Pilot

How fast is this rmoving: The growth of 3009 in marufacturing resmains strang. For example, ragid
profotyping has always been a solid use of 3DF and remains a stronghald for the technaology. The
concepl of augmented manulacturing, which leverages 30 printing Lo make conventional assembly
and produclion operalions more cosl-efleclive via creation of Wols, lxlures, elc, is gaining

popularity as a cosl- and Bme-saving allernalive Lo Lol and dis shops, Commercial-scale produclion

ervironmenrts — high mix, high volume, for example — can be constrained by materia
availabilityf/integrity and cost. These sperations will be challenged to change from existing methods
far finished goods or ntermediaries until 3DF can demonstrate 8 positive impact on tokal cost of
sanerihip and pro ty. Discrete gadustsies are the main adopters of 30P for producing
intermediates or inished goods. Here, use cases for cost and time reductions [withoul compromiss
o quality] are wepanding beyond prototypes to compoenent production, tooling and aftermarket
parts. In process segments, adoption is accelerating because the technology offers an alternative to
carrying large spare parts inventories for capital assets,

So you have a you know like I explained in the earlier one you have the definition,

recommendation, the speed at which it moving, how does it affect the business? What

do we need? Let us look into something like a circular economy we wanted to look at.

(Refer Slide Time: 26:48)

%_Circular Economy

What is it “Circular econemy” is a term describing an economic mode| that separates the ability to

achieve ecaonomic growth from the consurmption of virgin natusal resources, The circular economy is
based on closed-loop systerms that reduce pollution and extend the life cpcles of products and
materiaks by ercouraging the return, recycling, remanufactuning of réuse of products or matesials,
The cireular economy alio enables envirenmental sustainabilivy.

Racommandatian: wart

How fast is this moving: Industry Analysts research identified circular economy as an emerging
cancept in 2017 and a keadership trend in 2018 (see *The Industry Analysts Supply Chain Top 25 for
2018" G00351344). Its position Dr{m 2015 Hype Cycle is based an our understanding of companiss”
priorities for the nest twa years. Ifs 3018 Industry Analysts survey, 97% of respondents said they
were currently exzcuting at least one initiative that would typically be part of a circular econamy
strategy, such as recovering resowrces from returned products or selling byproduwcts to other
companies, However, only 303 said that they planned to develop a circular economy strategy or an
enabling technalagy roadman in the next bweo years. This data suggests that campanies are engaging
in piecemeal conuerntional resource and cast-efficiency initiatiees, but haven't integrated these
activities inta a halistic circular economy strategy. Manufacturers or retailers that embrace the
aircular ecanomy will alter their business made, operating model, value propasition, or product and
service afferings in pursuit of new revenue-generating opportunities.

Does this affect Business: The business impact depends on how a company chooses Lo spply circular

HCO phes bo ity business and operaling madel, Some companies first create a closed-loop
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You know we wanted to, you know every other industry is want to look at the

environmental sustainability. It becomes a very important one to look at it. It says

wait, but you can give it a trial and do a watch on that. Let us look at | wanted to show

the digital twin on that. Digital business, digital business technology platform, digital

optimization, digital thread, digital twin.
(Refer Slide Time: 27:27)



25. Digital Twin

is a wirtual representation of an entity such as an asset, parson ar process

Wihak is it A digital t
ar L

Recommendation: Adopt

Hows Fast is this mowing: The idea of modeling things, people, and processes continues to gasn

traction t, buildi starting to gain adoptson.
Th udes lawe g asset
uptirme/refuability, and e ety. - F duct DEMs, digs re beginning bo
proliberate [cars, hot tubs, :.lIn:-r.ls! The ne v drevers bor digita daption are

differentiation, understand customers, help manage warranty costs, sell consumables, and support
channel partners. - For processes, digital twins are being developed to model IT organizations,
fmancial pachanges, business processes such as purchase arders. The digital twin profile is az the
Peak of Inflated Expectations, sven thaugh this is very 2arly in itz evalution, based on excess levels of
miarketing by techralagy and service praviders. Part of the reason it is moving slong sa fast, is the
fact that mast enterprises implementing 'oT pi are probably alsa implementing digital twns,
Although 6% of enterprses have started implementing dagital twins, less than 1% of assets have

digital twins [see "Survey Analysis: Digital Twins Are Poised for Proliferation” GDI3B663 7). In the
niext decade, digital twins will become the dominant design pattern for digital selutions.

So digital twin is a virtual representation of an entity such as an asset, person, process
and is developed to support or enhance business objective. So, you will see the area in
which it is affecting your business here and what we need to do and it has a
tremendous benefit as well on that. So, all the key technologies that are important to

us is well managed within this.

This is briefly the one that | wanted to cover. So, in this session, we had understood
about what is a raider and its legends. What does each of the legend signifies? We
looked at emerging technology radar to understand technology as a horizontal. We
looked at the manufacturing radar to understand about what are the technologies that

are impacting this thing.

So, the next half hour session, | want to look into a representative sample of each of
the technologies, sectors, you know transformational high and medium. Go a little bit
deeper and understand you know if you need to adapt to one or more technology.
What is going to be our journey map? That we will see in the next half hour session.



