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ALL REALITY



Artificial Intelligence (AI) has been around, at least in 
concept, for over a century, we can assume even longer 
as a fantasy. There have been mainstream, though 
small AI-based applications in both the industrial and 
consumer arena. On the consumer end, think of that 
chess program you could beat once, but it learned all 
your strategies with each successive game.

Now we have the tools, ways, and means of making the artificial real, in a big way. 
Like it, love it, hate it, fear it, or just don’t know (or care), artificial intelligence is 
here, it’s growing, and will soon play a major role in every form of life. Therefore, 
important questions need to be answered. Industry insiders respond to:

• What will be the greatest resource for artificial intelligence (AI) technology? 
Software? Systems?

• What demands will AI make on sensor makers and OEMS?
• What components will be in great demand when AI goes more mainstream?
• What challenges are OEMs facing to keep pace with AI applications? 
• What controls do AI developers need to impose on their creations?
• What are the obstacle to machine learning?

And there are things to consider, explain, and act upon:

• Most people don’t know what artificial intelligence really is
•  Artificial intelligence (AI) defined and operationally defined
•  AI is more than automation and robotics
•  Software and sensors are the key ingredients to successful AI apps
•  Embedded systems will be the glue in AI networking and IoT endeavors
•  Machine learning and deep learning are the heart and soul of AI
•  Neural-network mimicking provides a path to “humanizing” the machine
•  Speech recognition and translation is key to universal deployments and 

acceptance
•  Who are and will be the key players in the AI arena?
•  How is AI viewed and portrayed? Mostly negative!
•  What should we all expect when AI settles in?

ARTIFICIAL INTELLIGENCE IN 

ALL REALITY
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Look at the ingredients of some of 
your favorite packaged foods and 
you’ll often encounter artificial 
flavoring, usually toward the end 
of the list of unpronounceable 
chemical combinations. You could 
make a case for calling these 
snacks fake food.

Of several definitions, the top 
definition given in the Merriam-
Webster Dictionary of the word 
‘artificial’ is “humanly contrived, 
often on a natural model.” For 
example, when humans make 
cherry Twizzlers, some of the 
cherry flavor is created with 
chemicals and other substances, 
therefore the term artificial 
flavorings. 

Humans contrived the flavoring 
based on a natural model (real 
cherries). Just for the record, 

including unpronounceable 
chemicals and preservatives, 
cherry Twizzlers taste pretty good 
despite there being some natural 
flavoring in them.

Also, in the Merriam-Webster 
Dictionary, intelligence is 
defined as “the ability to learn or 
understand or to deal with new 
or trying situations.” Also, “the 
skilled use of reason.” With the 
exception of certain primates and 
a modicum of other creatures, 
humans view most non-human 
life as non-intelligent, which 
does not mean they are viewed 
negatively. These creatures and 
organisms are believed to behave 
purely by instinct without the 
ability to behave beyond the 
confines of their conditioning. 
When new behaviors in these 
creatures are observed, it’s 
usually chalked up to evolution 
as opposed to “the ability to 
learn or understand or to deal 
with new or trying situations.” 
Humans have a way of defining 
any intelligence other than their 
own as being “artificial”.

Artificial Intelligence, as a 
concept, can easily be defined by 
combining the aforementioned 
definitions with only slight 
exception. First, we’ll change the 
artificial definition from “humanly 

contrived, often on a natural 
model” to “humanly contrived, 
on an unnatural model.” In the 
case of artificial intelligence, the 
“unnatural models” are machines, 
computers, and software. To this 
date, I’ve not seen lathes, robots, 
PC, Macs, or the latest version of 
LynxOS growing on trees, in the 
wilds, or on an organic farm, i.e., 
all natural.

Intelligence will be the same 
except we will be imparting the 
ability to learn, understand, and 
deal with new or trying situations 
to those unnatural models. 
Artificial intelligence is what will 
enable machines and computers 
to perform tasks similar to how 
humans perform them, i.e., jobs 
that require optical vision, speech 
recognition, decision-making 
abilities, and language support.

It alternatively is the study and 
development of machines, 
computers, and software that 
can work autonomously with 
no or extremely little human 
intervention. Edit it further 
and artificial intelligence is 
automation.

That’s a fairly simplistic approach 
to a definition, one that may be 
sufficient for a lay person or a 
student. However, for an in depth 
look at artificial intelligence, it’s 
applications, technologies, and 
both physical and psychological 
implications we need something 
more precise. Like any in-depth 
study or experiment, we need an 
operational definition. Functional, 
all encompassing, yet open to 
interpretation and change. That 
will be the next step.

INTRO

Hershey’s Cherry Twizzlers

A R T I F I C I A L  I N T E L L I G E N C E  I N  A L L  R E A L I T Y

Sometimes, the 
words “artificial” 

and “fake” are 
interchangeable 
synonyms. Artificial 
flowers are 
affectionately referred 
to as fake flowers. 
Wax or plastic fruit is 
called fake fruit. 

Wax fruit from days gone by.

INTRODUCTION

https://www.merriam-webster.com/
https://www.merriam-webster.com/
https://www.hersheys.com/twizzlers/en_us/products/twizzlers-cherry-twists.html
https://en.wikipedia.org/wiki/LynxOS
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AI Definition
Artificial intelligence is simply defined as controlling 
hardware systems with computer systems and 
software with the goal of making said hardware 
systems operate, behave, and learn as humans 
do. This means a hardware system will not only 
have to be able to see, hear, and be cognizant 
of its surroundings and the task it is set to do, 
but will have to be able to react to any variables 
the task may present as well to any events in its 
environment. The hardware system, depending on 
the level of the tasks it must perform, may have 
to interact with humans and be able to recognize 
and interpret speech, possibly in several different 
languages.

A basic example may be in order. Take a person 
whose job it is to inspect mechanical gyroscopes. 
The job involves setting the device in motion by 
pulling a string on the gyro, placing the spinning 
device on a flat surface and observing how it 
performs. If the gyroscope spins evenly and stands 
erect, it is functioning properly and all the person 
needs to do is place the functional gyroscope on the 
assembly-line belt. If the gyro fails to spin, it gets 
placed in a box that gets sent back to the repair 
department. Should the gyro tilt towards the left or 
right while spinning, or spin in any erratic manner, 
it gets placed on a different assembly-line belt that 
sends the item back to a different department for 

analysis. 
And lastly, 
the human 
worker needs to 
document these activities.

An AI hardware system, 
perhaps a robot, that would 
do the same tasks would have 
to possess the physical dexterity 
to pick, place, and operate the 
gyroscopes, as well as vision capabilities to observe 
all the aforementioned functions. Then it would 
require the interpretive abilities to discern functional 
from defective or erratically operating devices and 
knowing where they go afterwards. And probably 
the easiest part would be the ability to record its 
activities and generate a report in any desired 
format. In short, the machine needs a brain, albeit 
an artificial one, by human definition.

For our purposes, and sanity, we can define AI as 
the development and deployment of hardware 
controlled by computer systems and software to 
perform tasks that normally require human physical 
and mental abilities, i.e., freedom and versatility of 
movement, visual perception, speech recognition, 
decision-making, and, in some instance, the ability to 
comprehend and translate different languages.

AI Operationally Defined
The beginning of any study, research, and/or 
laboratory experiment starts with operationally 
defining the subject or process of interest. Literally, 
according to Wikipedia, an operational definition 
“is the statement of procedures used in defining 
the terms of a process, or set of validation tests, 
needed to determine the nature of an item or 

DEFINING AND 
OPERATIONALLY DEFINING 

A R T I F I C I A L  I N T E L L I G E N C E  I N  A L L  R E A L I T Y

If you were to ask anyone 
at random, what is artificial 

intelligence (AI), be it a tech savvy 
person or luddite, you will get a wide 
array of diverse answers. Interestingly, 
each answer will be to greater or lesser degrees, 
correct. However, most, if not all, will be incomplete. 
You will hear answers like, “it’s automation, it’s 
robotics, it’s cybersecurity, it’s fake smarts, it’s an 
invasion of privacy, a threat to jobs, it’s machines 
learning humans are morons and then they come to 
kill us”, etc. Perhaps apart from a few, most of these 
answers are applications of AI, but not actually what 
it is.

DEFINING AND OPERATIONALLY DEFINING 
ARTIFICIAL INTELLIGENCE

https://en.wikipedia.org/wiki/Operational_definition
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phenomenon and its properties. Since the degree 
of operationalization can vary itself, it can result in a 
more or less operational definition. The procedures 
included in definitions should be repeatable by 
anyone.” Yes, a lot of words that basically mean a 
clear definition of processes. 

Most answers given by people on the street when 
asked what they think artificial intelligence is make 
up the operational definition. Artificial intelligence 
is “the development and deployment of hardware 
controlled by computer systems and software” 
in numerous processes, a.k.a., applications. In 
less words than above, artificial intelligence is 
operational in a wide number of applications that 
both humans and devices perform in.

What are the applications that AI will be 
deployed in? The answer is just about 
everything and anything imaginable. The 
most common examples include:

• Industrial and manufacturing automation 
(machine and deep learning)

• Robotics (for practical and personal 
applications)

• Commercial and residential automation 
(smart homes and businesses)

• Data analysis
• Electronic design
• Autonomous vehicles and aircraft (control 

and safety)
• Space exploration (going where no human 

should or need to go)
• Science and medical research
• Medical (diagnostics, general healthcare, 

patient monitoring, surgical procedures)
• Security (facial, voice, iris, and fingerprint 

recognition, bio-sensing apps, etc.)
• Audio, video, and photography
• Entertainment (movies, music, sports, 

games, toys, hobbies)

That’s just a few of the operational applications that 
will exploit AI. That begs the next big question, what 
role will sensors play in the AI environment?

DEFINING AND 
OPERATIONALLY DEFINING DEFINING AND OPERATIONALLY DEFINING ARTIFICIAL INTELLIGENCE/ CONTINUED

https://www.youtube.com/watch?v=6E2_Bqncdo4
https://www.youtube.com/watch?v=6E2_Bqncdo4
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AI + SENSORS = A PERFECT 
AI + SENSORS = A PERFECT DUET

Where do sensors fit into the artificial intelligence landscape? 
Let me be so bold as to say, if there were no sensors, AI (and a 

plethora of other technologies) could not exist. You can take that to 
the bank as part of an operational definition of sensors.

Imagine a fully functional human brain detached 
from the body and operating autonomously. When I 
say ‘operating’, I mean idling because without inputs, 
this brain will have no clues as to what’s happening 
outside it’s, pun intended, head. It has nothing to 
react to, no stimuli, and, when you get down to it, no 
function. Power up a CPU with no I/O and you’ll get 
the same scenario.  SEE FIG. 1

Even if said brain was highly evolved, a la an episode 
of Star Trek, and had the ability to levitate and 
mobilize objects, it would have many limitations. If, 
for example, it were able to launch a projectile such 
as a Boston cream pie at an unsuspecting human, 
there is no eye or camera (optical sensor) to send a 
visual of the event back to the brain to enjoy.

In reality, a fully functional brain residing in the skull 
of a fairly healthy human receives a massive array of 
external stimuli to act upon. It receives this stimuli 
from a complex network of nerves, neurons to be 
exact, that are synonymous in function to sensors. 

The nerves in the finger tips send signals back to 
the brain, which interprets a number of parameters 
from the signal. These parameters include heat, 
cold, pressure, sharpness, dullness, roughness, 
smoothness, pain, etc. Depending on the sensation 
sent, the brain will act accordingly. If heat is felt, the 
brain will tell the arm to pull the hand away from the 
source. SEE FIG. 2

When you think about it, just the nerves in one 
fingertip are capable of sensing many different 
parameters. Sensor fusion? If we were developing 
an AI application to replicate this process that the 
human brain and body performs initially with one 
sensor (more do come into play), we would have at 
least 10 diverse sensors for one fingertip.

Sensors, Sensors Everywhere 
As stated earlier, and may be repeated several more 
times along the way in this book, without sensors, 
AI and almost every other technology cannot exist. 
That brings us to the next big question, are there 
artificial intelligence sensors? Let me again be bold, 
when I say no, there is no artificial intelligence 
sensor. There are many (and all) sensors used in AI 
designs and applications.

The disconnected brain

FIGURE 1
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AI + SENSORS = A PERFECT 
AI + SENSORS = A PERFECT DUET / CONTINUED

Oh, you can call your sensors whatever you like. 
You built them or bought them, you put them in 
your design, so have a ball label wise. But no matter 
what the design, be it for AI or something else, 
the sensors used will fall into standard categories: 
pressure, temperature, current, voltage, humidity, 
moisture, position, proximity, optical, etc. The only 
things that will vary, and the variations could and will 
be very wide, are the parameters these sensors will 
measure. Also, the range of measurement could be 
standard or custom depending on the application.

Many artificial intelligence apps will, with no doubt, 
use a plethora of common, off-the-shelf sensors. 
Then there will be some sensational, special, and 
unique designs that will require specific sensor 
ranges, sizes, shapes, output options, or more. 
These applications may require various types of 
sensors be integrated on a single device or chip. 
There’s that sensor fusion thing again.

Moving Forward
Artificial intelligence as a concept is not all that 
new, but as a concept becoming a reality, it’s now 
exiting its infancy at an accelerating pace. It’s not 
an MP3 player type technology that will be obsolete 
in less than a year, or a millennium. Therefore, any 
predictions about its viability and sustainability are 
unnecessary or even of value: AI is here to stay, and 
expanding. Bottom line? Sensor makers are sitting 
pretty and will remain seated until further notice. 

FIGURE 2

“If heat is felt, the 
brain will tell the arm 
to pull the hand away 
from the source.”
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ARTIFICIAL INTELLIGENCE: 
ARTIFICIAL INTELLIGENCE:  
ALL IN, HALF IN, SOME IN, OR ON ANOTHER PLANET

One prediction about AI one could make that’s 
guaranteed to come true is every EOEM, EE, tech 

designer, and company will be involved with AI in some 
form or another and to greater or lesser degrees. 
Any tech company completely detached from this 
technology will either be involved with some double-
secret proprietary technology that’s light years ahead 
of everyone’s time or the company is in another solar 
system.

Software developers and sensor 
makers will be especially busy 
in the AI age. The software will 
be telling the machinery what to 
do, when to do it, how to do it, 
and how to react to any and all 
variations. Providing data for the 
software and making sure the 
machinery or hardware stops, 
starts, stretches, grabs, assembles, 
etc., in proper increments, sensors 
will form the neurological systems 
of AI designs. 

The great part about being a 
sensor maker is sensors are 
universal, in that a pressure sensor 
measures pressure whether it’s 
in an AI application or under a 
blood-pressure cuff, with the 
operative word being pressure. 
Naturally, sensors of a given type 
come in a variety of sensitivities 
and measurement ranges, but 
a pressure sensor measures 
pressure, a temperature sensor 
detect variations in temperature, 
etc. Sensor makers can provide 
them all for any given application. 
Probably the biggest areas in 
the sensor market will be, as 
usual, making the components 

smaller and ever-lower power. 
After that, along the lines of 
smaller components, sensor 
fusion - squeezing two or more 
sensors that preform diverse 
measurements into a single 
package - will escalate.

Software developers will also 
thrive, having a large base of open-
source software to draw from while 
creating application-specific layers. 
Of course, there will be plenty of 
opportunities for creating complex, 
proprietary applications. 

To better address these concepts 
and get some ground-level insights 
into the AI market, several noted 
market leaders were gracious 
enough to share their thoughts 
on the topic. As their responses 
were quite concise and personal, 
they won’t be contrasted as most 
interview articles usually do. 
Instead, each company’s responses 
will be presented individually so 
that their insights carry equal and 
individual weight. The readers can 
then make their own correlations, 
comparisons, and conclusions.

Before diving into the 
interviews, just one brief note. 
The information garnered 
from the following interviews 
will focus on the mechanics 
of AI from the folks who 
will be innovating products, 
and not from the marketing 
perspective. Just for your 
edification, in the AI age, 
marketing people will also be 
quite busy creating buzzwords 
to replace the buzzwords for 
the same concepts so they 
will in fact sound like new 
concepts or buzzwords. Yes, 
they will have plenty of straws 
to grasp. Now, on to the 
interviews.

The companies in  
order of their 
appearance are:

• CEVA
• Device Solutions
• Icon Labs
• K-Based
• Leti / CEA
• Melexis
• NeorMEM
• Pilot Labs
• TE Connectivity
• Toradex 
• Veritone
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Headquartered in Mountain View, California, 
CEVA is a top-tier licensor of signal-processing 

platforms and AI processors. The company is a global 
partner with OEMs in a plethora of applications 
from consumer to automotive through medical and 
beyond. With its expertise in DSP, ultra-low power 
applications, IoT connectivity, and M2M devices, CEVA 
will be on the forefront of AI activity. 

Offering some deep insights on AI and some 
implications surrounding the associated technologies, 
we first hear from Yair Siegel, Director of Business 
Development at CEVA.

MAT DIRJISH (MD): Would say the greatest source 
of artificial intelligence (AI) technology will come 
from software development? If so, what do you 
believe will be the biggest contributions from 
software developers?

Yair Siegel (YS): While software development will 
play a critical part of AI progress, I believe that wide 
datasets and powerful, efficient hardware engines 
also must show quick progress in parallel to enable 
fast innovation in AI.  Today, developments for AI 
come mostly from the field called Deep Learning or 
Neural Networks. On the software side, first of all, the 
infrastructure tools for developing neural networks 
(such as Caffe and Tensorflow today) will continue 
to progress and enable utilizing the datasets into 
the neural networks and allow them to be optimized 
and eventually implemented on dedicated hardware. 
Progress in the neural networks software algorithms 
will continue to become more accurate, more 

efficient and more robust networks that are able to 
learn, adapt and solve multiple variety of real-world 
problems better. I would say that we are just at the 
starting point of AI, so there is much to improve on 
the software algorithms capability.

MD: If you feel some market/source other 
than software development will be a greater 
contributor to AI, please indicate what those 
sources are and what will be the most significant 
contributions?

YS: There is nothing like strong financial investment 
to get research move faster. While AI seems to 
be able to penetrate a wide variety of areas and 
markets, the main financial pushers seem (at least 
for now) to come from consumer electronic markets 
such as Mobile and Automotive. These products ship 
to more than a billion people each year, which is a 
huge incentive. A great example is the latest iPhone X 
smartphone which includes AI-based face recognition 
for authentication utilizing video from active sensors, 
dedicated neural processors and, of course, software 
algorithms optimized on those processors. This 
should spark many new investments in the area for 
new software developments as well as optimized 
neural engines to enable those algorithms to run on 
the device.

MD: What demands do you see the AI market 
making on sensor makers? 

YS: As AI gains traction around camera products 
and video analytics, there will be a great push for 

YAIR SIEGEL
DIRECTOR OF BUSINESS DEVELOPMENT  
AT CEVA

https://www.ceva-dsp.com/
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ARTIFICIAL INTELLIGENCE: 
ARTIFICIAL INTELLIGENCE: ALL IN, HALF IN, SOME IN, OR ON  
ANOTHER PLANET / CONTINUED

more image sensors for many new and improved 
devices. The market will change and instead of the 
sensors supplying a feed of images for humans to 
view, they will supply a processed list of objects 
for machines to interpret and upon which to make 
decisions. If we correlate to humans – our eyes feed 
us with a scenario, which is quickly interpreted into 
objects (their size and position etc.) and then the 
brain decides what to do with that info. Similarly, the 
sensors could supply processed data and some other 
engine will decide on what type of AI operation to 
perform on that info. 

MD: Beyond software, what components do you 
see being in great demand when AI becomes 
more mainstream?

YS: Any type of sensor (not only image sensors) could 
be in high demand as machines would need to utilize 
those sensors to improve the raw data coming into 
the machine to make smart decisions. In addition, it 
would need many processing units to compute and 
analyze the data both processing on edge-devices as 
well in the cloud/servers.

MD: If any, what challenges do you OEMs facing 
to keep pace with AI applications? For example, 
will they have to shift their focus on product 
areas other than their primary offerings?

YS: In general AI is poised to enter almost any area 
and market, and change many of those. Therefore 
OEMs are challenged with reading trends in advance 
of the market in order not to fall behind and keep 
their competitive edge. Typically they would not need 
to shift their focus; just adopt innovations before 
others do to come out with new and improved 
features within those products. For example, adding 
analytics to edge surveillance cameras will not 
change the products, only improve them and get 
much faster results compared with current non-
existing or cloud-based analytics.

MESH TECHNOLOGY & ARTIFICIAL 
INTELLIGENCE 
It’s no secret that artificial intelligence (AI) will be at the 
core of driverless and autonomous vehicles. The current 
priority of high-tech automakers is making cars safer 
while integrating all the latest technologies, i.e., internet 
connectivity, Bluetooth, Wi-Fi, GPS navigation, etc. Obviously, 
the learning component of autonomous vehicles will stem 
from artificial intelligence implementations of both software 
and hardware. Learning road conditions, translating the 
moves of other vehicles and obstacles, accident avoidance, 
and parking tasks will all fall under intelligent control.

One technology that some believe is a perfect partner for 
AI is digital mesh technology. Digital mesh technology is 
the method of integrating multiple smart machines and 
connecting them to endless devices. There are several 
companies already teaming mesh computing with AI for 
autonomous driving applications. For example, Gopher 
Protocol Inc., a development-stage company specializing in 
IoT and AI mobile technologies, is focusing R&D efforts on 
testing its MESH network technology for use in autonomous 
driving tracking and safety applications.  Gopher’s core 
tracking technology is based on AI and is currently used in a 
pet-tracking device. 

Other players in the mesh/AI arena include memory experts 
Micron Technology, Inc. and software developer Aptiv. Both 
are addressing the next wave of autonomous vehicles.

According to Gartner contributor Heather Pemberton Levy the device 
mesh is where all devices such as cars, cameras, appliances, and more 
are connected in an expanding set of endpoints people use to access 
applications and information, or interact with people. As the device mesh 
evolves, Gartner expects connection models to expand and greater 
cooperative interaction between devices to emerge.

YAIR SIEGEL
DIRECTOR OF BUSINESS DEVELOPMENT AT CEVA

http://gopherprotocol.com/
http://gopherprotocol.com/
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MD: What controls do AI developers need to 
impose on their creations to insure they do not 
develop a “mind of their own”, i.e., to prevent 
product/device failures or unacceptable 
operation?
YS: I don’t see AI as inherently different from 
product features we have today and hence, similar 
consideration would be needed for the meantime. 
AI is in its infancy and we are nowhere close to full 
human intelligence in machines. With that being said 
– developers need to make sure that the intelligence 
is not biased (needs diversity of opinions, races etc.) 
and does what is intended; not more or less. 

MD: AI, at least as a concept, is not all that new. It 
essentially encompasses automation, virtual and 
augmented reality, and machine learning? What 
are some of the obstacle to getting machines 
to learn and react to any of the situations they 
would encounter in their specific applications?

YS: First, AI is not limited to these areas, but much 
wider than that. It would take time for technology 
to mature, expand and for developers to add more 
features over product generations. Two important 
constraints are related to embedded restrictions – 
memory bandwidth and computational power on 
the battery constrained devices. There needs to 
be progress on these fronts; more innovation and 
utilization of more conscious solutions.
MD: Like any emerging technology, AI has its 
critics. In the media, movies and novels in 
particular, AI is mostly seen in a negative light? 
Do you agree or disagree and why?

YS: It seems like most of the negative light for AI 
comes from the belief that AI devices will replace 
humans and hence leave many unemployed. 
Other critics say it is not mature enough to enter 
technology markets. For the last point, it seems 
recent improvements are quickly raising maturity 
issues. Still, AI is at its infancy and it will take many 
years of development until “Hollywood style” AI will 
be achieved – today AI is focused on human helpers 
vs. human replacements and hence the perception 
needs to hold few more years as the technology 
gradually improves. 
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“AI is in its infancy and we are 
nowhere close to full human 
intelligence in machines.”

YAIR SIEGEL
DIRECTOR OF BUSINESS  
DEVELOPMENT AT CEVA

YAIR SIEGEL
DIRECTOR OF BUSINESS DEVELOPMENT AT CEVA
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Starting in 2003 and located in a barn in Orange 
County, NC, Device Solutions Inc., began by 

providing wireless and mobile device consulting to 
the telecom industry. In its decade-plus existence, 
the company has designed numerous products, 
several of which include a mechanism to control a 
car’s ignition through a breathalyzer, wireless utility 
monitoring devices, an implanted heart device 
that serves those awaiting transplant, wearable 
electronics, and a non-interventional wristband for 
children with autism and ADHD.

Of note is the company’s Cellio, described as an 
affordable, end-to-end solution that connects, 
computes, and communicates information via the 
Internet of Things (IoT). Briefly, it is an ecosystem 
of sensors, a cellular communications gateway, and 
cloud-based software to automate manual data 
collection processes.

With a diverse application background, it goes 
without saying Device Solutions will be playing on 
the AI field. Taken to task here is Brent Ward, VP of 
Business Development.

MAT DIRJISH (MD): Would you say the greatest 
source of artificial intelligence (AI) technology will 
come from software development? If so, what do 
you believe will be the biggest contributions from 
software developers?   

Brent Ward (BW): The greatest source of 
artificial intelligence will be derived from specific 
understanding of the nature/selection of problem(s) 

to be solved and the input modalities selected to 
represent the problem/spaces/parameters.  As in 
most systems, the wrong selection of inputs or lack 
of understanding of the problem to be solved will 
result in bad outputs -  garbage in/garbage out.  Thus, 
it is quite possible (as in the study of many biological 
systems) that well aligned inputs and simple rules 
can appear to be “intelligent” and handle near 100% 
of the cases the system will encounter, in fact many 
of these can be hardwired in. Take for example the 
children’s toy 20Q that appears to be extremely 
intelligent but is simply a lookup table.   

Alternatively, and perhaps competitively, systems 
could be derived that look at information already 
being collected and available about the problem 
without having to actually embed resources in the 
environment.  For example of the first scenario, a 
simple set of sensors, accumulation/summing points 
and some decay functions can be used hardwired 
to make seemingly complex decisions for things 
like optimal routing, navigation, evasive actions, or 
adaptive movement through a landscape with one 
or many parameters – requiring very little compute 
power and possibly no software.  This example would 
solve for local solutions quickly and adeptly but 
would miss any absolute solutions or efficiencies.    

Alternatively, when looking at cases of for optimizing 
the yields of crops, the weather and various data 
available from public sources can be used to identify 
those approaches that could best be used to optimize 
the yield from the plants at the correct time by 
stressing them and having them yield as much output 

BRENT WARD 
VP OF BUSINESS DEVELOPMENT  
AT DEVICE SOLUTIONS 

http://device-solutions.com/
http://device-solutions.com/cellio/
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as possible in the narrowest window possible – in 
this case, it will be almost all software and it will 
seem more intelligent then some of the most 
experienced farmers as well as providing more 
scale and an increasingly enhanced system over 
time.  Additionally, the outputs can be fed back 
to the seed producers to help improve the seed 
selection and placement for the subsequent years.

MD: If you feel some market/source other 
than software development will be a greater 
or notably significant contributor to AI, please 
indicate what those sources 
are and what will be the most 
significant contributions?  

BW: The service sector is likely the 
primary sector that will benefit 
most from AI.  The service sector 
relies on insight and guidance 
from an expert, or system in this 
case, given the limited experience 
base and limited insight available 
in the service personnel pool, who 
typically have limited education 
or professional experience from 
which to draw. More importantly, 
the service personnel cannot be 
expected to know and behave to 
optimize those metrics, that may 
change from day to day, that the 
company cares most about.  

MD: What demands do you see 
the AI market making on OEMS 
and/or sensor makers? 

BW: There appear to be three primary pressures 
that are competing.  On the one hand, the sensor 
makers are being asked to make better sensors at 
lower costs, better yields, lower power, and greater 
lifespans.  On another hand, sensor makers are 
being asked to consider adding electronics to 

AI-DRIVEN APP CUTS BLOOD-SUGAR 
LEVELS IN EARLY STAGE DIABETES 
PATIENTS 
Based on a proprietary machine-learning technology, Sweetch 
is a mobile app that helps reduce blood-sugar levels in early-
stage diabetes patients by encouraging long-term behavioral 
change. The company’s artificial intelligence technology 
offers personalized recommendations based on users’ past 
behaviors, an approach that promises gradual progress, hyper-
personalization, and long-term adherence.  

Sweetch automatically processes data streams that provide a 
patient’s location, schedule, physical activity patterns, driving 
and walking routes, weather, and environment. This data is 
interpreted and processed into insights about the patient’s 
daily habits. Using real-time artificial intelligence, the app 
sends personalized recommendations for physical activity and 
nutritional goals. It’s essentially a three-step process:

1. Patients’ medical data is recorded into the app
2. App applies the AI prediction platform
3. Patient receives risk scores and recommendations

A clinical trial conducted at Johns Hopkins University showed 
that using Sweetch significantly lowered A1C levels, a diabetes 
biomarker for blood sugar, increased physical activity, and 
reduced weight for patients with early stage diabetes. Results 
of the study are published in the Journal of Medical Internet 
Research. More details are available from Sweetch Health.

BRENT WARD
VP BUSINESS DEVELOPMENT AT DEVICE 
SOLUTIONS

http://www.jmir.org/2018/2/e72/
http://www.jmir.org/2018/2/e72/
http://www.sweetch.com/
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allow the sensor to provide a 
certain amount of interpolation 
and possibly inferences from 
the sensor – rather than simply 
a raw value that then has to be 
conditioned and interpreted 
later and further down stream. 
And finally, sensor makers are 
being asked to make the sensors 
wireless (wireless power and 
wireless transmission) so that 
it is easier to add them into a 
network without having to pull 
expensive or expansive networks 
of wires for the connectivity 
– in many cases this is cost 
prohibitive.

MD: Beyond software, what 
components do you see being 
in great demand when AI 
becomes more mainstream?

BW: Where hardwired decision 
making or inferencing is not 
feasible, or local only is not 
sufficient, AI will most likely be 
needed to consider larger areas 
that have to consider a vast array 
of inputs or at least consider 
the context within which the 
data is collected and expected 
to be processed.  There will 
have to be systems that deal 
with input ambiguity so that 
they continue to “move forward” 
while additional data is collected. 
This is something that systems 
that are “intelligent” or appear 
intelligent have to provide to be 
used with any scale. 

Thus, the components will have 

to generate outputs that are 
useful regardless of conditions 
since the measurements from 
the sensors will increasingly 
become critical for the consistent 
and reliable operation of the 
systems upon which they 
depend.  This also means that 
the failure modes of the sensors 
will have to be more “well 
behaved” and gradual so that the 
failing device can be identified 
early enough to be serviced in a 
timely manner.  

MD: If any, what challenges are 
OEMs facing to keep pace with 
AI applications? For example, 
will they have to shift their 
focus on product areas other 
than their primary offerings?

BW: A fair number of 
applications in which AI is 
applicable today require larger 
arrays and distribution of sensors 
to characterize the context they 
are sensing/measuring.  In this 
dynamic, the sensors need to be 
designed more to be the “right 
fit” than an engineer’s idea of 
the “ideal fit”.  In most cases 
this means that the sensor that 
wins is likely to be balanced 
with trade-off’s that get to a 
competitive price point while 
making a lot of sacrifices with 
respect to accuracy, resolution, 
etc.  

The challenges are on both sides 
for the OEMs – either they come 
from an environment where low 
cost is everything so this requires 
them to go up market to provide 
a more robust sensor, or they 
come from a market positioning 
of being high-end in quality/
resolution/etc. and making a 
sensor that is less than their 

culture dictates will be difficult 
for them to accept since they’re 
fear might be that they would 
be judged by their least capable 
product.

MD: What controls do AI 
developers need to impose on 
their creations to insure they 
do not develop a “mind of their 
own”, i.e., to prevent product/
device failures or unacceptable 
operation and behavior?

BW: Again, much of the premise 
of the issue is that devices 
have adequate sensing inputs 
to understand enough of the 
context to assess, autonomically 
or through some low level 
computation, the environment to 
prevent failures or unacceptable 
operation and behavior.  It 
is important to consider 
that either the definition of 
the undesirable behavior is 
comprehensively described or a 
certain amount of some limited 
bad behavior is allowed and 
accepted, but perhaps used 
learning opportunities for truly 
“intelligent” system.  

It is unlikely that any productive 
device out of the box will adjust 
to all environments without 
having to be guided or trained, 
much like any human, which 
by most standards, would be 
considered “intelligent”.  The 
beauty of many of the AI systems 
is that they can have hardcoded 
rules and since they don’t tire 
like humans they are unlikely 
to get fatigued and make the 
type of mistakes humans make 
on a regular basis.  The errors 
more likely resulting from the 
AI system would be from those 
rules not coded well or not 
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completely defined to limit the 
operation of behavior in wide 
ranging environments – in these 
cases the responsibility will more 
likely fall to the “trainer” than to 
the device.

MD: AI, at least as a concept, is 
not all that new. It essentially 
encompasses automation, 
virtual and augmented 
reality, machine learning, and 
more. What are some of the 
obstacle to getting machines 
to learn and react to any of 
the situations they would 
encounter in their specific 
applications?

BW: The toughest aspect of 
“learning” is getting timely 
feedback that is tied specifically 
to the inputs that indicate the 
event or issue that has been 
successfully or unsuccessfully 
accomplished.  Since there is no 
inherent/implicit good or bad 
outcome, it is incumbent on the 
trainer, the training environment, 
and the cases used for the 
device to demonstrate its “pre-
programmed” core that is ideally 
80% supplied and ready out of 
the box.  

The device thus needs to operate 
in its default state while being 
provided feedback from a trainer 
or training stimuli (good and 
bad) so that the associations of 
the inputs to the behavior to 
the feedback that the behavior 
was good or bad can be made 

with a high degree of certainty 
and the system doesn’t learn 
something it wasn’t supposed to 
due to correlated but non-causal 
inputs.  The reason it needs to 
be 80% ready out of the box is 
the system has to do its basic 
functions in order that the trainer 
can do the training.

MD: Like any emerging 
technology, AI has its critics. In 
the media, movies and novels 
in particular, AI is mostly seen 
in a negative light? Do you 
see any negative impacts of 
AI that need to be addressed 
early in the game? Is mass 
unemployment a major 
concern?

BW: AI as it is depicted in the 
media appears to be aimed at 
stirring up agitation, drama, and 
fear, and potentially a sense 
of wonder.  But most of the AI 
systems depicted in the media 
are typically portrayed as having 
access and intent way beyond 
what most systems would be 
programmed, instructed, or 
allowed to access.  

For example, SkyNet in the 
Terminator is a classic example 
of a system that either by design 
or through some assimilation 
has connected itself into all the 
computer systems around the 
world in order to extinguish 
humans. The Matrix has done 
something similar but wants to 
enslave humans to use them as 
a power supply, while the classic 
2001 Space Odyssey sets up a 
manipulative, malevolent system 
that is primarily interested in self 
preservation.  The most relevant 
near term real-life system that 
seems to behave intelligently is 

IBM’s Deep Blue (or alternatively 
Watson) which appears to be 
good and assembling, inferencing 
and being trained - typically 
systems like Watson are given 
rules that incentivize optimizing 
a specific outcome within 
constraints.  

Thus, a system designed to harm 
people or property wouldn’t 
need AI to accomplish something 
horrible, it would only need a 
designer/programmer that gave 
the device the objective and the 
means to harm people and with 
little context it could be very 
effective at its task. Consider the 
bombings of public buildings 
controlled by simple digital 
clocks, the use of Gatling guns in 
the early days of their creation 
controlled by a simple crank, 
rotating plate, and firing pins, 
or the cataclysmic impact of the 
atom bombs on Hiroshima and 
Nagasaki, controlled simply by 
the flight path and timing of the 
drops.  AI, like any other tool, 
could be harnessed and directed 
to do good or bad things, but AI 
in and of itself is neither good or 
bad.  

Because many tasks that AI 
system could be good at are 
those tasks that are repetitive 
(like contract manufacturing, car 
assembly and food processing) 
and represent significant savings 
in labor costs, it is likely AI will 
displace some of the workforce. 
Because there is still so much 
unpredictability in the world 
and in human behavior it is 
unlikely that AI will result in 
mass unemployment in the near 
future, although it will chip away 
at employment in specific sectors 
over time. 

BRENT 
WARD
VP BUSINESS  
DEVELOPMENT AT  
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Based in West Des Moines, IA, Icon Labs provides 
cross platform security strategies and solutions 

for embedded OEMs and IoT device manufacturers.  
The company is expert in supporting all major 
embedded operating and real-time operating 
systems with security modules designed for use in 
limited resource environments. Applications include 
communication infrastructure, transportation 
systems, satellite communications, and industrial 
control devices.

It is no wonder or doubt that AI design will be 
operating via internet control by way of the ever-
popular IoT and IIoT. With that comes some serious 
concerns for security and safe operation. Providing 
some deep visions on the topic, we next visit with 
Alan Grau, President & CoFounder of Icon Labs.

MAT DIRJISH (MD): Would you say the greatest 
source of artificial intelligence (AI) technology will 
come from software development? If so, what do 
you believe will be the biggest contributions from 
software developers?

Alan Grau (AG): The advances in AI technology come 
from a combination of sources. Software developers 
are taking advantage of increased computing power, 
advances in sensing technology and improvements 
in storage and communication technologies to build 
increasingly advanced AI systems. 

MD: If you feel some market/source other than 
software development will be a greater or notably 
significant contributor to AI, please indicate what 

those sources are and what will be the most 
significant contributions?

AG: Other than software technology, advancements 
in sensor technology will be the greatest contributor 
to AI development.  A new generation of sensor 
technology allows systems to gather increasing 
amounts of data which, in turn, allows increasingly 
intelligent systems. Sensor technology is improving in 
virtually every possible arena, all of which enable AI 
development. 

MD: What demands do you see the AI market 
making on OEMS and/or sensor makers? 

AG: Advancements in sensor technology are 
occurring across the board and can be used to 
develop smarter systems in virtually every industry. 
Examples range from autonomous vehicles requiring 
“visual” sensing of remote objects using LiDAR and 
similar technologies, to manufacturing systems using 
temperature, pressure and chemical sensors. Better 
data will result in more intelligent systems, and AI 
will continue to push sensor makes to develop more 
accurate and more sensitive sensors. 

MD: Beyond software, what components do you 
see being in great demand when AI becomes more 
mainstream?

AG: I’ve already stated that I believe sensor 
technology is critical to AI development.  Beyond 
sensors and software, there will be an increasing 
demand on overall computing resources.  AI 

ALAN GRAU  
PRESIDENT & COFOUNDER 
AT ICON LABS 

http://www.iconlabs.com/
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applications are generally data-
rich and will require the ability to 
process, store and analyze large 
amounts of data.  

MD: If any, what challenges are 
OEMs facing to keep pace with 
AI applications? For example, 
will they have to shift their 
focus on product areas other 
than their primary offerings?

AG: OEMs will need to 
continue to develop software 
competencies, not just in AI but 
in software-based control, device 
management and security.  As 

systems because more intelligent 
and autonomous ensuring 
management and security of 
these devices is critical. 

 
Alan Grau is the President & 
CoFounder of Icon Labs.

MD: What controls do AI 
developers need to impose on 
their creations to insure they 
do not develop a “mind of their 
own”, i.e., to prevent product/
device failures or unacceptable 
operation and behavior?

AG: AI systems being developed 
for commercial use today and 
in the next decade are focused 
on intelligently performing 
some specific function or set 
of functions.  For example, an 
autonomous vehicle is designed 

to perform navigation, control 
of the vehicle, monitoring of 
the components of the vehicle 
for maintenance, etc. With that 
comes many safety concerns 
to ensure that the vehicle does 
not run of the road, collide with 
another vehicle or obstacle, 
drive in an unsafe manner, 
etc.  A surgical robot is similarly 
designed to perform surgical 
tasks.  

These systems must be reliable 
(bug-free) and secure (not easily 
tampered with by hackers).  
These systems are not designed 
to engage in “meta-intelligence” 
tasks that are associated 
with free will or the type of 
intelligence required to develop 
a “mind of their own”.  In my 
view, systems with this type of 
higher level intelligence are still a 

ALAN 
GRAU
PRESIDENT &  
COFOUNDER T AT  
ICON LABS

AI DRIVES 
AUTONOMOUS 
VEHICLES 
Dubbed WARLORD, Metawave’s 
77-GHz automotive radar platform 
employs a micro-Doppler, 
signature extraction artificial 
intelligence algorithm. This 
enables the WARLORD platform 
to recognize the difference 
between non-metallic objects 
like pedestrians and other living 
creatures by analyzing their 
individual motions.  

Safe autonomous-vehicle operation relies heavily on the accuracy of sensors and the ability of decision-making algorithms to 
assess common situations, learn new and unique events, and how to safely react to them. According to Metawave, the only sensor 
that can operate at full speed and in all-weather conditions is a radar sensor. WARLORD employs metamaterial structures capable 
of beamforming and beamsteering, backed by an artificial intelligence engine that detects, recognizes, tracks, and classifies objects. 
For more info, checkout WARLORD.

https://www.metawave.co/products
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long way off. Today, our focus in 
developing systems needs to be 
on reliability and security. 

MD: AI, at least as a concept, is 
not all that new. It essentially 
encompasses automation, 
virtual and augmented 
reality, machine learning, and 
more. What are some of the 
obstacle to getting machines 
to learn and react to any of 
the situations they would 
encounter in their specific 
applications?

AG: Machines are very adept 
and performing the tasks they 
have been designed to do 
and on processing data that 
fits within the parameters of 
their design.  To facilitate this, 
factories are built to precise 
standards to allow high levels 
of automation using intelligent 
robotics systems.  These 
systems maintain production 
within expected standards 
and the “intelligence” robotics 
systems are very efficient and 
effective.  I expect this model 
to be applied in other scenarios 
including autonomous driving.  
Roadways will evolve to include 
infrastructure to facilitate 
autonomous driving and hospital 
operating rooms will be designed 
to support robotic surgeries.  

Developing reliable systems 
that deal with uncertainly will 
continue to be a challenge for 
some time to come. 

MD: Like any emerging 
technology, AI has its critics. In 
the media, movies and novels 
in particular, AI is mostly seen 
in a negative light? Do you 
see any negative impacts of 
AI that need to be addressed 
early in the game? Is mass 
unemployment a major 
concern?

AG: In my view, ensuring 
safety and security are critical.  
As we rely more heavily on 
technology, we must ensure 
that these systems are reliable. 
Cyber-attacks are inevitable 
so building security into the 
DNA of these systems is a 
requirement.  Advances is AI 
technology are unlikely to cause 
mass unemployment. While 
automation will eliminate certain 
jobs, other jobs will be created.   

 

ALAN 
GRAU
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Experts in knowledge assets, k-Based services 
and software solutions include knowledge of 

marketing, distribution channels, customer profiles 
and statistics, innovation processes, and how to do or 
make things better. Knowledge Assets ensures new 
products are right first time around and repetitive 
processes run smoothly. They are the intangibles 
that cannot be audited and probably not written 
down and are taken for granted. When organizations 
manage these intangibles well, the company 
succeeds. 

In the realm of AI, there will be many intangibles 
requiring close attention and k-Based is one company 
that will be a great asset in getting hold of those 
intangibles. Sitting in the guest chair here is Jerry 
Marino, Managing Director of k-Based.

MAT DIRJISH (MD): Would you say the greatest 
source of artificial intelligence (AI) technology will 
come from software development? If so, what do 
you believe will be the biggest contributions from 
software developers?

Jerry Marino (JM): Recent improvements in AI 
software performance can be attributed to the 
exploitation of new computer architectures, more 
powerful processing and the development by 
mathematicians of more sophisticated algorithms. 
These algorithms are the key component of Machine 
Learning (ML) systems and they extract ‘learning 
from experience’ when provided with large volumes 
of data. Software developers have evolved efficient 
ways of using these technologies to make their 

Machine Learning systems more knowledgeable, 
and been able to demonstrate great value when 
applied to a wide range of everyday classification and 
prediction tasks. There’s no doubting that this trend 
will continue with further improvements on all fronts.

MD: If you feel some market/source other than 
software development will be a greater or notably 
significant contributor to AI, please indicate what 
those sources are and what will be the most 
significant contributions?

JM: Transformational improvements in AI 
performance will come from developments in 
parallel sciences to software such as Psychology 
and Computer Science. These developments will 
allow AI systems to be taught what they need to 
know in addition to them learning from experience.  
Teaching an AI system what it needs to know 
requires knowledge engineering skills to model the 
expertise the system needs (from Psychology) so it 
can efficiently process it and perform its Semantic 
Reasoning (from Computer Science).  

MD: What demands do you see the AI market 
making on OEMS and/or sensor makers? 

JM: While AI systems will continue to push for general 
improvements to sensors and instrumentation and 
OEM equipments, the real demands on makers 
and system builders will focus on capturing the 
‘know-how’ used by a human expert when working 
with their sensors, components or systems. It’s this 
expertise that needs to be embedded into the host AI 

JERRY MARINO  
MANAGING DIRECTOR AT K-BASED 

http://www.k-based.com/
http://www.k-based.com/
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system so it may perform tasks that require explicit 
reasoning using knowledge about the problem 
domain and its related domains.  Critically, this 
form of reasoning is more complex than deriving 
a set of options or determining the value of a 
particular parameter, as ML-based solutions do. 
Instead, it relies on information and ‘know-how’ 
that stands apart from the input data sets. It must 
also be able to understand the meaning of each 
domain concept, how concepts are related to each 
other, the formal and informal rules of operation 
and must be able to dynamically, and adaptively, 
combine separate pieces of all this ‘know-how’ to 
provide responses and make decisions.

MD: Beyond software, what components do you 
see being in great demand when AI becomes 
more mainstream?

JM: Advances in the Human-Computer Interface 
(HCI) are needed to allow human users to 
maximize the value that AI systems offer. Some 
new forms of HCI can be derived from the devices 
we use at present for visualization and control, 
but other forms have yet to appear and it’s these 
that will help accelerate the rate of adoption of 
mainstream AI.
 
MD: If any, what challenges are OEMs facing to 
keep pace with AI applications? For example, 
will they have to shift their focus on product 
areas other than their primary offerings?

JM: This will require a significant change in 
mindset and practice for the makers and system 
builders, but it’s through this route alone that the 
transformational improvements in AI performance 
will take place.  Make or Buy is going to be a 
key one – deciding how much of the Knowledge 
Engineering work they must do for themselves 
as ‘core’ to their operation, and how much can 
be bought-in – as this will be their main form 
of market differentiation in an otherwise ever-
commoditizing world.

JERRY 
MARINO
MANAGING DIRECTOR  
AT K-BASED

AI AND BUSINESS GO HAND IN 
GLOVE 
As stated prior, artificial intelligence will be integrated into 
just about every technology and business technology is 
no isolated island. Business practices and procedures will 
be highly impacted by the AI invasion, therefore getting 
on board early would not be a bad idea. And with certain 
resources available at no charge and requiring the burning 
of no more calories than it takes to download a file, there is 
no excuse not to at least read about taking the plunge into 
the AI pool.

SAS Institute Inc., a private company focused on the 
maintenance and further development of statistical 
analysis systems (SAS), has an offer you can’t refuse. The 
company is offering an instructional paper - “Artificial 
Intelligence for Executives - Integrating AI into your 
analytical strategy” – that outlines the SAS approach to AI 
and explains key concepts. It also provides process and 
implementation tips for adding AI technologies to one’s 
business and analytical strategies. The paper is available 
for download free of charge.

MD: What controls do AI developers need to 
impose on their creations to insure they do not 
develop a “mind of their own”, i.e., to prevent 
product/device failures or unacceptable 
operation and behavior?

JM: Clearly the same high standards of reliability, 
safety and security must apply to AI software as it 
does in all other software critical domains. Beyond 
that, AI systems offer a means of explaining how they 
reached a decision or recommendation, so these can 

https://www.sas.com/content/dam/SAS/en_us/doc/whitepaper1/artificial-intelligence-for-executives-109066.pdf
https://www.sas.com/content/dam/SAS/en_us/doc/whitepaper1/artificial-intelligence-for-executives-109066.pdf
https://www.sas.com/content/dam/SAS/en_us/doc/whitepaper1/artificial-intelligence-for-executives-109066.pdf
https://www.sas.com/content/dam/SAS/en_us/doc/whitepaper1/artificial-intelligence-for-executives-109066.pdf
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always be verified and validated and confidence 
established in their reliable, safe and secure 
operation.  It’s safe to say that the days of AI systems 
achieving any degree of self-actualization or free-
will are not going to appear in the public domain for 
some time yet.

MD: AI, at least as a concept, is not all that new. 
It essentially encompasses automation, virtual 
and augmented reality, machine learning, and 
more. What are some of the obstacle to getting 
machines to learn and react to any of the 
situations they would encounter in their specific 
applications?

JM: In certain well-defined cases, AI is already able to 
approach a human level of recognition of situations, 
assimilate the contextually relevant ‘know-how’ it 
needs, perform its reasoning processes and produce 
a response. The challenge lies in efficiently and 
inexpensively expanding the scope and depth of 
the ‘know-how’ provided to the AI system to the 
necessary level of fidelity to ensure it uses the inter-
connected AI technologies to best advantage, as a 
human expert would. At that point the learning loop 
overlay can be successfully applied, again emulating 
the different ways in which a human would learn.

MD: Like any emerging technology, AI has its 
critics. In the media, movies and novels in 
particular, AI is mostly seen in a negative light? 
Do you see any negative impacts of AI that need 
to be addressed early in the game? Is mass 
unemployment a major concern?

JM: As with all new technology waves, the current 
AI wave needs to be accompanied by a health 
warning.  It comes burdened with the baggage 
of previous AI waves that promised much yet 
failed to deliver.  As valuable as ML systems have 
been shown to be in addressing straight-forward, 
everyday AI applications where vast, complete 

datasets are available, most serious AI practitioners 
will tell you that ML should not be considered to be 
a ‘silver bullet’.  Its mathematically-based correlation 
approach falls well short of the more advanced 
tools and techniques needed to truly emulate 
human intelligence and address a broader range of 
applications in more demanding paradigms.

As alluded to in your previous question, AI 
technologies take many forms. Many uninitiated 
readers, on being presented with the single term 
‘AI’, are being left confused. So it’s down to all of 
us to ensure we provide clarity by the correct and 
consistent use of the appropriate AI descriptors 
when communicating the nature and benefits of 
this diverse range of complementary complex 
technologies.

We can already see that the key employment impact 
is going to be one of re-training and re-deployment 
rather than mass unemployment.  The AI train is 
coming down the track so there’s no reason to 
delay investing in the provision of new training 
and employment support services to ensure those 
impacted are re-trained and re-deployed in a timely 
way.
 

JERRY 
MARINO
MANAGING DIRECTOR  
AT K-BASED



A R T I F I C I A L  I N T E L L I G E N C E  I N  A L L  R E A L I T Y  / 2 3

A R T I F I C I A L  I N T E L L I G E N C E  I N  A L L  R E A L I T Y

ARTIFICIAL INTELLIGENCE: 
ARTIFICIAL INTELLIGENCE: ALL IN, HALF IN, SOME IN, OR ON ANOTHER PLANET / CONTINUED

Based in Grenoble, France, Leti is the 
technology research institute at CEA Tech. A 

multifaceted entity, Leti/CEA is pioneering micro and 
nanotechnologies, tailoring differentiating applicative 
solutions that ensure competitiveness in a wide 
range of markets. The institute has a critical focus 
on applications in healthcare, energy, and transport. 
If you are a regular visitor to Sensors Online, you 
should be very familiar with their innovations and 
research projects. Leti also has locations in the USA 
(San Francisco) and Japan (Tokyo).

For this investigation into the emerging AI universe, 
Leti/CEA Tech, being multi-faceted, multi-disciplinary, 
and international, is a wellspring of important 
information. CEA-Leti/CEA-List Strategic Marketing 
Manager Denis DUTOIT and Advanced Computing 
& CEA Fellow Marc Duranton share their collective 
expertise on the topic.

MAT DIRJISH (MD): Would you say the greatest 
source of artificial intelligence (AI) technology will 
come from software development? If so, what do 
you believe will be the biggest contributions from 
software developers?

Denis DUTOIT (DD) / Marc Duranton (MD): No, AI 
algorithms are now mature enough for high level of 
performance.

The current greatest source of AI technology comes 
from Deep Learning. The key ingredients in Deep 
Learning are a (labeled) database with examples 

and the topology of the (deep) networks. Software 
is only a way to implement the Deep Networks, and 
it is not differentiating.  The best proof is that most 
of the software from the key players is open source. 
The biggest contribution comes from the people who 
know how to organize the networks and invent new 
topologies or new structures (like GAN, etc.) and the 
one who has the data required for the learning (or 
who know how to generate models of the targeted 
applications). 

MD: If you feel some market/source other than 
software development will be a greater or notably 
significant contributor to AI, please indicate what 
those sources are and what will be the most 
significant contributions?

DD/MD: Low power System-on-Chip (SoC) is now 
the major contributor to AI to bring intelligence 
in the embedded world. New applications will 
need intelligence at the edge, near the user. This 
will be required for cost reasons (to decrease the 
communication bandwidth and therefore cost), or for 
privacy reasons (local processing of data) or safety 
(e.g. for self-driving cars, the decisions should be 
taken locally). 

Practical constraints will need to develop low-power 
AI ready processing units. We start observing this 
trend with the new AI coprocessors embedded in 
smartphones (Huawei, Apple).

MD: What demands do you see the AI market 
making on OEMS and/or sensor makers? 

DENIS DUTOIT  
STRATEGIC MARKETING MANAGER 
AT LETI/CEA TECH

MARC DURANTON
ADVANCED COMPUTING & CEA   
AT LETI/CEA TECH

http://www.leti-cea.com/cea-tech/leti/english
http://www.sensorsmag.com/
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DD/MD: Low power and low-cost computing 
with dedicated SoC and advanced packaging (3D 
integration). Intelligence to the edge will require 
close integration of the sensors and IA processing or 
at least pre-processing. 

To improve accuracy, a solution is to make local data 
fusion, e.g. between multiple sensors. This could 
take also a lot of processing power and will need 
new low power embedded systems.

MD: Beyond software, what components do you 
see being in great demand when AI becomes 
more mainstream?

DD/MD: Low power neuromorphic processor for 
embedded electronics (mainly mobile phones 
and vehicles). See above. Another point for Deep 
Learning is that storage (synapses) and computation 
are closely coupled, making the classical architecture 

with its hierarchy of memories far away from the 
processing core not very efficient. Computing in 
memory, or new devices (e.g. using memristors, 
or the physics of material used in non-volatile 
memories) might lead to novel low cost, low power 
and very dense devices for Deep Learning.

MD: If any, what challenges are OEMs facing to 
keep pace with AI applications? For example, will 
they have to shift their focus on product areas 
other than their primary offerings?

DD/MD: They will have to shift the AI applications 
from the cloud to the edge. There is indeed a 
paradigm shift from device to higher level. Fusion of 
sensors that are delivering services and not raw data 
will be more and more in demand. 

Users want accurate information (not raw data, 
information is the relevant part extracted from 
data). So, data need more and more to be “digested” 

DENIS  
DUTOIT  
STRATEGIC MARKETING 
MANAGER 
AT LETI/CEA TECH

MARC  
DURANTON
ADVANCED COMPUTING & CEA   
AT LETI/CEA TECH

ELON MUSK 
FEARS AI MAY BE 
IN THE WRONG 
HANDS
Suspicion of artificial 
intelligence as a threat to 
humans has always been 
present, clouded by the many 
promises of how “wonderful 
life will be with man and 
machine working side by 
side.” AI, if used properly, 
safely, and, most importantly, 
ethically, should pose no 

threat. Well, according to 
founder, CEO, and lead 
designer at SpaceX and co-
founder of Tesla Elon Musk 
good luck on at least the 
“ethical” component.

In a November 2017 article in 
the Independent, Mr. Musk 
said he believes it’s highly 
likely that artificial intelligence 
will be a threat to people. He 
is concerned that a handful 
of major companies will end 
up in control of AI systems 
with extreme levels of power 

and that there’s a very small 
chance that humans will 
be safe from such systems. 
His opinions are like those 
of noted physicist Stephen 
Hawking who believes 
artificial intelligence could 
replace humans. The 
physicist fears that AI will 
keep improving itself until it’s 
eventually superior to human 
intelligence. He may be right, 
but one must consider that 
throughout history humans 
have been quite competent at 
suppressing real intelligence.

ELON MUSK
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and that should be the new offers of OEMs.
MD: What controls do AI developers need to 
impose on their creations to insure they do not 
develop a “mind of their own”, i.e., to prevent 
product/device failures or unacceptable 
operation and behavior?

DD/MD: Unacceptable operation and behavior is 
not really coming from AI developers but from the 
data set used for the training. AI developers need 
to improve the “debug” capabilities to be able to 
understand failures when they happen and as a 
consequence to be able to improve the training 
phase. Agreed with the above. 

There is also a lot of hype on what systems are 
supposed to be able to do. We are not yet at the 
level of “Terminators”. Training should be rather 
complete, and cover use cases. Same problem as 
delivering a complete specification for software 
development, except that the completeness is 
implemented in the database, not in lines of code. 
So basically, nothing new. 

MD: AI, at least as a concept, is not all that new. 
It essentially encompasses automation, virtual 
and augmented reality, machine learning, and 
more. What are some of the obstacle to getting 
machines to learn and react to any of the 
situations they would encounter in their specific 
applications?

DD/MD: Data and its relevance with the situation. 
The big change came from deep learning, where 
machines can learn from examples, so they are 
able to cope with real data (so the real world) that 
is difficult to model. It is difficult to algorithmically 
describe a cat, while giving a lot of examples of cats 
is easier. 

Large (and complete databases), together with good 
combination of various approaches and networks, 

will be key to handle various situations. The systems 
should also be real-time, which will lead to new 
computing systems (where time is irrelevant: do you 
know mainstream computing languages dealing with 
time, or predictable machines?)

MD: Like any emerging technology, AI has its 
critics. In the media, movies, and novels in 
particular, AI is mostly seen in a negative light. 
Do you see any negative impacts of AI that need 
to be addressed early in the game? Is mass 
unemployment a major concern?

DD/MD: The major negative light I see for AI is 
its unpredictable failures. If we consider AI as an 
assistant and not as a human replacement then the 
negative impact of AI should decrease. That why 
interaction between humans and AI machines is key.

AI will certainly take tasks, not necessarily jobs. 
Jobs should evolve. Typewriters develop more jobs 
because it simplifies the writing (and reading) task. 
The main problem is that this will come very fast, 
before the market, learning and structure of jobs will 
have time to evolve. So, the transition period might 
be tough. 

DENIS  
DUTOIT  
STRATEGIC MARKETING 
MANAGER 
AT LETI/CEA TECH

MARC  
DURANTON
ADVANCED COMPUTING & CEA   
AT LETI/CEA TECH
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A well-established industry entity, Melexis 
specializes in automotive semiconductor 

sensors as well as integrated circuits for motor 
driving, automotive networking, and wireless 
communication. The company is also noted for 
activity in the smart appliances, automation, 
industrial, and medical sectors. With such 
diversification, Melexis will also be at the center 
of the AI market. Sitting in the driver’s seat here is 
Kristof Coddens, Vice President for Melexis’ Magnetic 
Sensors and Sensor Interfaces.

MAT DIRJISH (MD): Would you say the greatest 
source of artificial intelligence (AI) technology will 
come from software development? If so, what do 
you believe will be the biggest contributions from 
software developers?

Kristoff Coddedns (KC): I believe the greatest 
source of AI will come from machine learning and 
data mining experts. Software development will only 
serve to implement the math that is behind AI. It will 
however contribute significantly to the provision of 
tools to handle increasingly large datasets. There 
is likely still a lot of gain to be obtained from better 
implementation of dataset training using massive 
parallel processing.

MD: If you feel some market/source other than 
software development will be a greater or notably 
significant contributor to AI, please indicate what 
those sources are and what will be the most 
significant contributions?

KC: Mathematicians and data mining experts 
will be the most significant contributors to AI. In 
addition hardware vendors that develop efficient 
ways to implement AI algorithms will play a role. A 
good example is the success NVIDIA obtained by 
repurposing its video processing hardware.

MD: What demands do you see the AI market 
making on OEMS and/or sensor makers? 

KC: On the one hand AI might trigger turning 
some sensor types obsolete as it will strive to get 
the information previously obtained by a sensor 
through an AI algorithm. On the other hand AI might 
activate the development of all kinds of sensors to 
serve as inputs to its algorithms. The likeliest field of 
innovation will be in health care where all types of 
body monitoring sensors will be used to enable ever 
more powerful diagnostic and treatment AI.

MD: Beyond software, what components do you 
see being in great demand when AI becomes more 
mainstream?

KC: I believe this will be in cloud computing and 
health monitoring sensors.

MD: If any, what challenges are OEMs facing to 
keep pace with AI applications? For example, will 
they have to shift their focus on product areas 
other than their primary offerings?

KC: Not necessarily. AI might make some applications 
obsolete, but most of them will survive while being in 

KRISTOF CODDENS  
VICE PRESIDENT FOR MAGNETIC SENSORS AND  
SENSOR INTERFACES AT MELEXIS

https://www.melexis.com/en
https://www.melexis.com/en
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one way or another affected by AI. If companies 
want to stay relevant they will have to integrate 
AI in their operations. For some companies it will 
also mean they will have to integrate AI in their 
products and services. Think for instance about 
the car industry. Individual transportation needs 
will persist but those transportation means will 
feature AI, for instance for autonomous driving.

MD: What controls do AI developers need 
to impose on their creations to insure 
they do not develop a “mind of their own”, 
i.e., to prevent product/device failures or 
unacceptable operation and behavior?

KC: I believe that the fears of AI going rogue are 
exaggerated. The Achilles’ Heel of AI remains 
its energy requirements. You can for starters 
simply pull out the plug. One could argue that 
this statement doesn’t hold anymore if all AI will 
be battery operated. The point is, however, that 
AI is extremely energy hungry. While some AI can 
beat the human brain on some very specific tasks 
the energy efficiency of AI is still light years away 
from mere mortals.

MD: AI, at least as a concept, is not all that 
new. It essentially encompasses automation, 
virtual and augmented reality, machine 
learning, and more. What are some of the 
obstacle to getting machines to learn and 
react to any of the situations they would 
encounter in their specific applications.

KC: One of the obstacles is the ability to create 
and capture the learning material, or datasets 
if you will, that are sufficiently close to the 
complexity of the real world.

KRISTOF  
CODDENS  
VICE PRESIDENT FOR MAGNETIC SENSORS 
AND SENSOR INTERFACES AT MELEXIS

MACHINE LEARNING A RAPIDLY 
EXPANDING MARKET  
According to Forbes, machine learning is one of the 
top 10 artificial intelligence technologies. Research firm 
MarketsandMarkets corroborates that opinion in its report 
titled “Machine Learning Market by Vertical, Deployment 
Mode, Service, Organization Size, and Region - Global 
Forecast to 2022.” The company says machine-learning 
market size is expected to grow from $1.41 Billion in 
2017 to $8.81 Billion by 2022, at a CAGR of 44.1%. Factors 
driving the market include technological advancements, 
proliferation of data generation, increasing demand for 
intelligent business processes, and the rising adoption of 
modern applications. 

QUICK TAKE AWAYS 
•  Fraud and risk management applications are 

expected to be the largest contributors in the global 
machine learning markets

•  Managed services segment is expected to grow at the 
highest CAGR 

•  North America is expected to have the largest market 
share during the forecast period

https://www.forbes.com/sites/gilpress/2017/01/23/top-10-hot-artificial-intelligence-ai-technologies/#529e1eb31928
https://www.marketsandmarkets.com/PressReleases/machine-learning.asp
https://www.marketsandmarkets.com/PressReleases/machine-learning.asp
https://www.marketsandmarkets.com/PressReleases/machine-learning.asp
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MD: Like any emerging technology, AI has 
its critics. In the media, movies and novels 
in particular, AI is mostly seen in a negative 
light? Do you see any negative impacts of AI 
that need to be addressed early in the game? 
Is mass unemployment a major concern?

KC: I see mainly benefits in the deployment of 
AI, particularly in terms of productivity gains and 
performance improvements for some cognitive 
task where human beings are not so good at. I 
don’t see risk for mass unemployment, at least 
not in the mid-term. Potential threats can be 
found in the area of privacy, poorly trained or 
developed AI leading to biased judgement and 
the deployment of AI for unsuited purposes.
 

KRISTOF  
CODDENS  
VICE PRESIDENT FOR MAGNETIC SENSORS 
AND SENSOR INTERFACES AT MELEXIS

QUICK TAKE AWAYS 
•  Fraud and risk management applications are 

expected to be the largest contributors in the global 
machine learning markets

•  Managed services segment is expected to grow at the 
highest CAGR 

•  North America is expected to have the largest market 
share during the forecast period
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W ith an authoritative finger on the IoT/Big Data 
pulse, NeuroMem Technologies Ltd. licenses 

NeuroMem IP, which allows everyday objects to have 
perception of their environment and interact with 
users. The NeuroMem IP is a bank of neuromorphic 
memories, also considered as a neural network, 
capable of learning and recognizing patterns at high 
speed and low-power. The patterns can derive from 
any data types, i.e., text, scientific datasets, bio-
signals, audio files, images, videos, etc. Via a parallel 
architecture, the neurons can learn and recognize a 
pattern in a constant amount of time regardless of 
the number of reference models they hold.

Based on the brief description above, the company’s 
IP should become a viable force in the AI arena. 
Here, NeuroMEM CEO, Pierre Brunswick shares his 
thoughts on the subject.

MAT DIRJISH (MD): Would you say the greatest 
source of artificial intelligence (AI) technology will 
come from software development? If so, what do 
you believe will be the biggest contributions from 
software developers?

Pierre Brunswick (PB): Yes, I would agree that we 
will see a lot of software-based AI solutions but, for 
now, there seem to be a lot of changes happening in 
the hardware sector, especially with Neuromorphic 
chips like our 4th generation Neuromem chips 
and our very successful IP that Intel bought and 
use in their Curie chips or like Apple and any other 
announced recently.

MD: If you feel some market/source other 
than software development will be a greater 
contributor to AI, please indicate what those 
sources are and what will be the most significant 
contributions?

PB: Neuromorphic chips allow for nonstop learning at 
low power with secure data and nanosecond pattern 
recognition feedback. This means that, over time, it 
will allow for applications based on this hardware 
technology will make our life better and simple. 

MD: What demands do you see the AI market 
making on sensor makers? 

PB: This is the area that we are specially working 
in and we see a big boom. Our NeuroMem chips 
provide sensors the capability of becoming more 
intelligent with no need for transmission, at very low 
voltage, with nanosecond feedback.

MD: Beyond software, what components do you 
see being in great demand when AI becomes more 
mainstream?

PB: Neuromorphic chips will be the biggest growth of 
AI in the next 5 years as it will be everywhere in our 
daily lives.

MD: If any, what challenges do you see OEMs 
facing to keep pace with AI applications? For 
example, will they have to shift their focus on 
product areas other than their primary offerings?

PIERRE BRUNSWICK  
CEO AT NEUROMEM

http://neuromem.ai/
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PB: The challenges will be the same for the 
introduction of any new technology. We need to 
invest time in educating and expanding knowledge 
of the technology at grassroots. People developing 
applications will be guided by what they feel is the 
first priority for them to get the best results and, 
in some cases, this might mean a shift in focus – 
perhaps from software to hardware or vice versa.

MD: What controls do AI developers need to 
impose on their creations to insure they do not 
develop a “mind of their own”, i.e., to prevent 
product/device failures or unacceptable 
operation?

PB: Like any technology, there needs to be simple 
proof of concept (POC) before embarking on going 
into mass production. Sometimes technology like 
ours that could be easy to deploy means that there 
could be a temptation to skip a step but I personally 
think that all new technology needs to be tested 
for potential problems, whatever they may be. For 
example, we build the learning capabilities into our 
chip without the need to save up to the cloud. This 
means it is like impossible for getting hacked, solving 
many problems.

PIERRE  
BRUNSWICK  
CEO AT NEWUROMEM

DEEP LEARNING 
ANOTHER BULGING 
AI MARKET  
Also in the top 10 of AI 
technologies is deep learning. 
Considered a partner with 
machine learning, deep learning 
focuses on algorithms that 
mimic neural networks found 
in the human brain. In some 
respects, it relies more on visual 
representations of data than 
machine learning.

As a market to be reckoned with, 
Grand View Research claims 
the deep learning market size 
was valued at $272 million in 
2016 and is expected to reach 
$10.2 billion by 2025. The 
company cites improvements in 
machine learning algorithms and 
advancements in deep learning 
chipsets are driving the industry 
growth.

HIGHLIGHTS:
• The hardware segment is expected to 

witness the fastest growth 
• The Field Programmable Gate Array 

(FPGA) segment is expected to 
witness considerable growth 

• The healthcare segment is 
anticipated to grow at a significant 
rate of over 55%

• The Asia Pacific deep learning market 
is expected to be the fastest-growing 
regional market

• The key industry players include Intel 
Corporation, NVIDIA Corporation, 
IBM Corporation, and Microsoft 
Corporation

https://www.grandviewresearch.com/press-release/global-deep-learning-market


A R T I F I C I A L  I N T E L L I G E N C E  I N  A L L  R E A L I T Y  / 3 1

A R T I F I C I A L  I N T E L L I G E N C E  I N  A L L  R E A L I T Y

ARTIFICIAL INTELLIGENCE: 
ARTIFICIAL INTELLIGENCE: ALL IN, HALF IN, SOME IN, OR ON ANOTHER PLANET / CONTINUED

MD: AI, at least as a concept, is not all 
that new. It essentially encompasses 
automation, virtual and augmented 
reality, and machine learning. What are 
some of the obstacle to getting machines 
to learn and react to any of the situations 
they would encounter in their specific 
applications?

PB: At the moment, most of the solutions 
(even the hardware ones) are relying on 
cloud-based software. Our Neuromorphic 
technology bypasses this and builds the 
pattern learning capabilities into the chip 
without the necessity of sending all the 
information to the cloud. This means that 
there is no need to send private data to the 
cloud or to a server when a chip can protect 
you just as well.

MD: Like any emerging technology, AI 
has its critics. In the media, movies and 
novels in particular, AI is mostly seen in 
a negative light. Do you agree or disagree 
and why?

PB: It is always the same. Business ethics 
will play a strong part in this. As with any 
technology, there are people that will break 
rules but if it is used wisely and there are 
proper regulations and guidelines in place 
to make sure it is not misused, I don’t see 
why we should not make the best use of this 
technology to enhance how we work and 
play.

PIERRE  
BRUNSWICK  
CEO AT NEUROMEM

PIERRE BRUNSWICK
CEO AT NEUROMEM

“Our Neuromorphic technology 
bypasses this and builds the 
pattern learning capabilities 
into the chip without the 
necessity of sending all the 
information to the cloud.”
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P ilot Labs focuses on wireless automation. 
Everything from garage-door openers to general 

appliances and more will be controlled and operated 
wirelessly according to the company. Its relative 
company, Moorebot, as one would surmise from the 
name, specializes in consumer robotics. Put wireless 
automation and robotics together and you have the 
perfect AI cocktail. Mixing up the drinks here is Pilot 
Laboratories, Inc. CEO Jun Ye.

MAT DIRJISH (MD): Would you say the greatest 
source of artificial intelligence (AI) technology will 
come from software development? If so, what do 
you believe will be the biggest contributions from 
software developers?

Jun Ye (JY): AI is mostly about data and software. 
However, the physical implementation of artificial 
intelligence (AI) technology such as smart devices 
and robots, requires both hardware and software. 
Hardware is as critical as software. The improvement 
of computing hardware, such as GPU and TPU, has 
brought the cost of AI to a reasonable level. That is 
key to adoption of any new technology. 

MD: If you feel some market/source other than 
software development will be a greater or notably 
significant contributor to AI, please indicate what 
those sources are and what will be the most 
significant contributions.

JY: The cost, speed and energy consumption of 
data collection and AI computing hardware are also 
significant contributors to AI.

MD: What demands do you see the AI market 
making on OEMS and/or sensor makers? 

JY: With AI, connected hardware becomes smarter, 
and more complex. That changes the landscape 
of product design, manufacture and applications. 
OEMs need to manage more complex manufacturing 
process in order to meet customer requirements. 
Sensors providing important input to smart 
devices are facing bigger challenges, in terms of 
cost, form factor, power, life time, integrability, 
manufacturability, etc.    

MD: Beyond software, what components do you 
see being in great demand when AI becomes more 
mainstream?

JY: In the past, successful hardware business was 
mainly built upon Intelligence Augmentation (IA). 
The goal was to build tools for human to improve 
productivity. However, true Artificial Intelligence (AI) 
enables machines to independently execute tasks on 
their own without much human intervention.  
We expect hardware to become smarter, faster 
and more energy efficient. That requires more 
sophisticated sensing, data processing, and 
execution. Areas such as sensors, audio/video, 
connectivity, motors, display, and batteries, are 
expected to grow significantly.   

MD: If any, what challenges are OEMs facing to 
keep pace with AI applications? For example, will 
they have to shift their focus on product areas 
other than their primary offerings?

JUN YE  
CEO AT PILOT LABORATORIES, INC

http://www.pilot-lab.com/
http://www.pilot-lab.com/
http://www.moorebot.com/p/en/index.do
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ON-DEVICE MACHINE LEARNING A GOLDMINE 
FOR CHIP MAKERS

One subset of machine learning is on-device machine learning, a.k.a., edge 
processing or edge learning. Devices that operate on the edge of the internet 
of things (IoT) are prime recipients and exploiters of artificial intelligence 
technology. Being able to implement machine learning directly on these 
devices would be a great advantage. And as most of these devices are silicon 
semiconductors, there’s a huge market for on-device machine learning tech.

According to ABI Research, there are over 34 million devices using AI 
technologies and there will be more than 2.7 billion in service by 2022. As a 
result, semiconductor companies are ramping up their AI R&D, i.e., ARM, CEVA, 
HiSilicon, Imagination, Intel  Mobileye, Intel Movidius, Nvidia, and Qualcomm.

TREND-SUPPORTING STATS 
AS PER ABI RESEARCH:
• As of 2017, 3% of active devices have AI 

on-device, balance will be in the cloud.
• By 2022, 49% (2.7 billion units) of AI-

enabled devices will perform data 
learning on-device

JY: In the past, OEMs’ prime 
competence was built upon 
hardware manufacture. 
However, now, as the devices 
are getting more complex, OEMs 
need to utilize expertise from 
other fields such as sensor, 
wireless connectivity, firmware 
integration, cloud computing, etc. 
We expect large scale OEMs will 
become more competitive with AI 
applications.  

MD: What controls do AI 
developers need to impose on 
their creations to insure they 
do not develop a “mind of their 
own”, i.e., to prevent product/
device failures or unacceptable 
operation and behavior?

JY: Currently most of the 
advanced AI or machine learning 
is built on neuron networks with 
different computing models, such 
as CNN, DNN, etc. The output 
of such algorithms depends on 
how to network is trained. The 
most important factor to ensure 
AI behavior properly is not the 
machine itself, but rather upon 
the people who actually design 
and build the AI. We have seen 
experiments from AI community 
that could result a wrong-doing 
of such technology. Furthermore, 
it is also important to make sure 
that data used for AI training or 
learning is authenticated. Just 
like children, their behavior is 
just what they are taught. In the 
foreseeable future, we don’t 
expect “high intelligence” by 
machines themselves.     

MD: AI, at least as a concept, is 
not all that new. It essentially 
encompasses automation, 
virtual and augmented 

reality, machine learning, and 
more. What are some of the 
obstacle to getting machines 
to learn and react to any of 
the situations they would 
encounter in their specific 
applications?

JY: Although this 3rd wave of 
AI development presents an 
exciting business value for many 
applications, AI is still in its 
infancy, especially for a human-
like generic AI. Today, it is more 
practical to build machines to 
achieve specific tasks, just like 
electronic calculators many 
years ago. Different applications 
of AI may encounter different 
obstacles. In general, cost and 
efficiency of data collection and 
AI computing need to go down 
further in order to achieve 
business benefits, while on the 
reaction or execution side, more 
innovation is needed on real-time 
and accurate delivery.     

JUN YE
CEO AT PILOT
LABORATORIES, INC. 
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MD: Like any emerging technology, AI has 
its critics. In the media, movies and novels 
in particular, AI is mostly seen in a negative 
light. Do you see any negative impacts of AI 
that need to be addressed early in the game? 
Is mass unemployment a major concern?

JY: I am a technology optimist. During the 
industrial revolution, technology freed up 
people’s hands, and that was never a bad thing 
since. Same as now, AI will release people from 
doing simple, recursive and in some cases 
dangerous tasks. Productivity is improved. 
Business cost and risk are better managed. More 
people can dedicatee themselves to tasks that 
requires creativity and passion. I believe that AI 
will change this world in a big way, and there 
is no way back. Rather than arguing about it, 
it is more important to prepare for it, both as 
individuals and as members of a community. 

JUN YE
CEO AT PILOT
LABORATORIES, INC. 
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W ith a massive portfolio of products covering 
the aerospace to automotive industries and 

beyond, TE Connectivity is a force to be reckoned 
with in the tech market. The company started off 
making solderless connectors around 1941and has 
since evolved to accommodate changing times and to 
embrace new technologies. 

Today, TE Connectivity has a global presence across 
150 countries and continues to produce connectors 
for a plethora of processes and applications, along 
with sensors, antennas, passive components, power 
systems, and more. Karl Voss, TE Connectivity’s Senior 
Director of Digital Engineering & Manufacturing 
gives you his insights on the next wave: artificial 
intelligence.  

MAT DIRJISH (MD): Would you say the greatest 
source of artificial intelligence (AI) technology will 
come from software development? If so, what do 
you believe will be the biggest contributions from 
software developers?

Karl Voss (KV): I believe there will be a balance of 
hardware and software to make AI a reality.  Sensors, 
communication systems, and processors will be 
equally important as software to make AI useful.  The 
biggest contribution from software developers will 
be to build adaptable tools that will allow non-data 
science experts to use and adapt the tools.  Usability 
will be the key, along with control of the algorithms 
so we don’t have an AI running wild scenario.

MD: If you feel some market/source other than 
software development will be a greater or notably 
significant contributor to AI, please indicate what 
those sources are and what will be the most 
significant contributions? 

KV: I believe there will be a balance of hardware 
and software to make AI a reality. Sensors, 
communication systems and processors will be key 
along with software.  Battery and power technology 
will also be important for independent device 
applications.

Sr. Director of Digital Engineering & Manufacturing
MD: What demands do you see the AI market 
making on OEMS and/or sensor makers? 

KV: This will be huge. Lower cost sensors, ease of 
connecting to the data, processing power on the 
sensors, wireless sensing, energy harvesting, will 
all play a role in the evolution. Miniaturization and 
advanced sensing (like smell or texture) will also 
become important to fully allow AI to interact with 
the environment.

MD: Beyond software, what components do you 
see being in great demand when AI becomes more 
mainstream?  

KV: Sensing elements, processors, batteries, 
communications (wires, connectors, antennas).

MD: If any, what challenges are OEMs facing to 
keep pace with AI applications? For example, will 

KARL VOSS  
SR. DIRECTOR OF DIGITAL ENGINEERING & 
MANUFACTURING AT TE CONNECTIVITY
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BIOMETRICS
Biometrics has been big coin for quite some time now, 
but it may be set to soar since artificial intelligence is now 
being viewed as the missing link in biometric security 
applications. Biometric sensors can capture human 
features, i.e., fingerprints, iris scans, facial expressions, 
and even slightly more complex bio markers. However, 
they do not capture quite enough data to make accurate 
connections between the acquired data and the person 
from whom it was acquired. In brief, they can be fooled.they have to shift their focus on product areas 

other than their primary offerings? 

KV: The biggest new challenge will be in keeping 
R&D at pace with the sensing needs and data 
processing rates that will be required.

MD: What controls do AI developers need 
to impose on their creations to insure 
they do not develop a “mind of their own”, 
i.e., to prevent product/device failures or 
unacceptable operation and behavior?

KV: This will be of primary importance.  There 
needs to be some kind of “ethics” oversight into 
AI systems that prevent them from running wild.  
Unfortunately, that will largely be in the hands of 
their creator so the ethics will only be as strong as 
the ethics of the creator.

MD: AI, at least as a concept, is not all that 
new. It essentially encompasses automation, 
virtual and augmented reality, machine 
learning, and more. What are some of the 
obstacles to getting machines to learn and 
react to any of the situations they would 
encounter in their specific applications?  

KV: Data – data – data, it’s really all about 
the information we are able to provide the 
algorithms.  AI is artificial in that it can’t truly 
create, it can only modify and adapt to what it has 
learned.  So, having more information and the 
ability to process it is key.

MD: Like any emerging technology, AI has its 
critics. In the media, movies and novels in 
particular, AI is mostly seen in a negative light. 
Do you see any negative impacts of AI that 
need to be addressed early in the game? Is 
mass unemployment a major concern? 

KARL 
VOSS  
SR. DIRECTOR OF 
DIGITAL ENGINEERING 
& MANUFACTURING AT 
TE CONNECTIVITY

BIOMETRICS MARKET PROJECTIONS FROM TRACTICA

Artificial intelligence, however, can be used to create 
powerful algorithms that are more adept at determining 
the authenticity of the biometric data. In less words, AI 
software can reliably verify the liveness of a subject under 
scrutiny.

In January of 2018, Unisys issued a prediction that 
biometric authentication will both go mainstream in 2018 
and beyond the common methodologies like fingerprint 
and iris scan technology. Specifically, advancements would 
allow organizations to analyze smartphone or tablet 
usage to form uniquely identifiable behavioral profiles on 
the users. When the AI element enters the equation, the 
possibilities are astounding, perhaps even frightening.

KV: The big risk is that we automate too much and then 
we forget how it worked in the first place.  We see this 
already with much automation like satellite navigation.  
Most people could not find their way without it today.  
We need to retain the knowledge and skill that exits 
without the automation to be sure we don’t fall under the 
full control of AI.

http://www.unisys.com/unisys-security-index/us
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S pecializing in providing designers with the 
right System on Module (SoM) and Computer 

on Module (COM) to meet technical and cost 
requirements, Toradex partners with OEMs for their 
product’s success. On the embedded side of things, 
the company’s products are designed to run 24/7 
and in harsh environments. All of these ingredients 
are prime for AI recipes. Daniel Lang, Toradex Chief 
Marketing Officer, discusses them here.

MAT DIRJISH (MD): Would you say the greatest 
source of artificial intelligence (AI) technology will 
come from software development? If so, what do 
you believe will be the biggest contributions from 
software developers?

Daniel Lang (DL): I think both HW and SW are still 
evolving fast. On the HW side, we moved from CPU 
to GPU/FPGAs and now, we already see several 
companies have proposed built silicon for Deep 
Learning Applications. However, on the Software 
progression, even though it seems faster, people still 
come up with new ways to optimize the learning and 
inference. 

There are still a lot of optimizations people may 
discover. Also, from my point of view, it still looks 
like Deep Learning is used only in a few applications. 
Another form of progression is in the usability of the 
technologies, it is now much easier to apply these 
technologies to new problems.

MD: If you feel some market/source other than 
software development will be a greater or notably 
significant contributor to AI, please indicate what 

those sources are and what will be the most 
significant contributions?

DL: I think as the technology gets easier to use, 
people in different end-applications will be able to 
utilize the same for their problems and greatly extend 
the use of AI.

MD: What demands do you see the AI market 
making on OEMS and/or sensor makers? 

DL: Just a couple of months ago, most people were 
looking for the most cutting-edge products to enable 
their AI solutions. Power consumption or price was 
secondary, but now we already begin to see that this 
gets more important. Also, the HW of latest Mobile 
Phones will be quite well-equipped which increases 
the expectations.

MD: Beyond software, what components do you 
see being in great demand when AI becomes more 
mainstream?

DL: Lower power and low-cost HW are good ways 
in which different HW can be utilized by the same 
SW, so an AI Software stack does not need to be an 
expensive customization for optimal performance.

MD: If any, what challenges are OEMs facing to 
keep pace with AI applications? For example, will 
they have to shift their focus on product areas 
other than their primary offerings?

DL: It depends, currently the components of an AI 
system in our business are very similar to other 

DANIEL LANG   
CHIEF MARKETING OFFICER AT TORADEX

https://www.toradex.com/
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products. Just the HW accelerators, sensors and 
software stacks are different. But we did not see 
a completely different structure. Of course, there 
is probably currently more of the AI stuff done in 
the cloud than with another kind of SW, but this 
is a general trend. I also believe that this may 
change with better and lower cost HW. 

MD: What controls do AI developers need 
to impose on their creations to insure 
they do not develop a “mind of their own”, 
i.e., to prevent product/device failures or 
unacceptable operation and behavior?

DL: For critical applications, there will be 
boundary checks required.

MD: AI, at least as a concept, is not all that 
new. It essentially encompasses automation, 
virtual and augmented reality, machine 
learning, and more. What are some of the 
obstacle to getting machines to learn and 
react to any of the situations they would 
encounter in their specific applications?

DL: I think many times, training a system, is 
where in the real world a lot of problems lay. For 
some applications, computer simulation of the 
real-world can help. Looks like some companies 
use even game engines to train robots to 
navigate environments. Nvidia also published a 
framework. People are now aware as to how to 
collect data to improve their AI, so the amount 
of data will grow exponentially and would 
make training simpler. And there is progress 
in reinforced learning, as the latest AlphaGo 
version displayed.

MD: Like any emerging technology, AI has 
its critics. In the media, movies and novels 
in particular, AI is mostly seen in a negative 
light. Do you see any negative impacts of AI 

DANIEL 
LANG  
CHIEF MARKETING 
OFFICER AT TORADEX

When asked at random, most people foresee the robotics 
market being the biggest consumer of artificial intelligence 
technologies. This foresight is most likely the result of 
media conditioning, i.e., movies depicting both good robots 
(Star Wars) and evil robots (Transformers), etc. No doubt 
the robotics sector will be a huge factor in the AI arena, 
however it will most likely be in line with other relevant 
markets. 

Researchers at ReportsnReports sees the artificial 
intelligence robots market hitting $12.36 billion by 2023 
from $3.49 billion in 2018 at a CAGR of 28.78% during 2018 
to 2023. According to the company’s recent report:

• Major players in the AI robots market are Soft Bank 
(Japan), Hanson Robotics (China), NVIDIA (US), Intel 
(US), Microsoft (US), IBM (US), Alphabet (US), Harman 
International Industries (Samsung) (US), Xilinx (US), 
ABB (Switzerland), FANUC (Japan), KUKA (a subsidiary 
of Midea Group) (Germany), Amazon (US), Blue Frog 
Robotics (France), Promobot (Russia), Jibo (US), ASUS 
(Taiwan), Mayfield Robotics (US), BSH Hausgeräte 
(Germany), and LG (South Korea).

• North America to hold the second-largest share of the 
market in 2018.

• The AI robots market for stock management 
applications to grow at a high rate between 2018 and 
2023. 

• Machine learning technology will hold largest share of 
the Artificial Intelligence (AI) Robots Market during the 
forecast period. 

http://www.robots-and-androids.com/star-wars-robots.html
http://www.imdb.com/title/tt0418279/
http://www.reportsnreports.com/reports/1341737-artificial-intelligence-ai-robots-market-by-robot-type-service-industrial-offering-gpu-mpu-technology-machine-learning-computer-vision-application-public-relations-stock-management-and-geography-st-to-2023.html
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that need to be addressed early in the game? 
Is mass unemployment a major concern?

DL: I think as with most new technologies there 
are risks which need to be considered. AI may just 
replace some of the jobs, the question is how fast 
these people can move into other jobs. 

In general, I think AI will be a big gain. However, 
I’m also pretty sure people will use it for weapon 
systems, cyberattacks, fraudulent activity ... this 
will be very hard to prevent as this will be easily 
accessible technology.

DANIEL 
LANG  
CHIEF MARKETING 
OFFICER AT TORADEX

FASHION AND ARTIFICIAL 
INTELLIGENCE SHAKE HANDS 
The Institute of Textiles and Clothing (ITC) of The Hong 
Kong Polytechnic University (PolyU) is collaborating with 
the Vision and Beauty Team at Alibaba Group to create 
the first-of-its-kind “FashionAI Dataset” for systematic 
analysis and labelling of fashion images based on fashion 
characteristics and key points of clothing. By integrating 
fashion knowledge and machine learning formulation, 
the establishment of the Dataset will enable machines to 
better understand fashion. 

Current online fashion image searching technology 
is based on complete fashion images.  But if one is 
interested in particular fashion attributes of a fashion 
image and wants to search other fashion items with 
these attributes, current searching technology can’t do it. 
The “FashionAI Dataset” will allegedly solve two problems 
of the deep learning algorithm: “apparel key points 
detection” and “attribute recognition”.
 
This will certainly bring a new horizon to the fashion 
retail industry through the application of artificial 
intelligence. Nothing beats having your clothes 
picked out for you by a machine, shoes to! For more 
information, visit PolyU and Alibaba Vision.

https://www.polyu.edu.hk/itc/aift2018/index.html
http://fashionai.alibaba.com/
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O f all the companies interviewed, Veritone 
is the one that is completely focused on AI 

applications. Created in 2014, Veritone offers a 
proprietary platform that unlocks the power of 
AI-based cognitive computing so that unstructured 
audio and video data can be processed, transformed, 
correlated, and analyzed in a seamless, automated 
manner to generate actionable intelligence.

The open platform integrates an ecosystem of a 
variety of best-of-breed cognitive engines, which can 
be orchestrated together to reveal varied insights 
from large amounts of media. For the last look at AI 
from the company side, Drew Hilles, SVP of Veritone 
Media gives us his valuable insights.

MAT DIRJISH (MD): Would you say the greatest 
source of artificial intelligence (AI) technology will 
come from software development? If so, what do 
you believe will be the biggest contributions from 
software developers?

Drew Hilles (DH): Five years ago, there were no 
cognitive engines as we define them today. Some 
examples of cognitive engines are:

• Transcription engines convert spoken audio and 
video recordings into readable text. They are built 
and trained to recognize different languages, 
dialects and topics. 

• Face recognition engines can identify and index 
the presence of individuals in video or still image 
content and can recognize specific individuals 
based on a library of known faces.

• Object recognition engines can identify multiple 
objects within video or still images, including 
optical character recognition (OCR), license plate 
and logo recognition.

This changed when Veritone prodded a major 
software company to release some code from a 
research project…and an industry was born. Today 
there are thousands of cognitive engines and in the 
next five years, it is expected there will be well over a 
million. 

While we are excited about the prospect of more and 
more development, we believe the key to innovation 
is found in the open ecosystem, where tools and 
technology can be utilized together. More specifically, 
we believe that orchestrated cognition – multiple 
engines automatically and intelligently directed 
and acting in concert – is the future of AI. Using a 
proprietary machine learning algorithm to predict 
the accuracy of each transcription engine based on 
the characteristics of the media being processed, 
Veritone Conductor automatically selects the best 
engine to process the file. The newest version of 
Conductor under development can identify the best 
engine for each portion of a file, applying multiple 
engines when needed to fill accuracy gaps.

MD: Beyond software, what components do you 
see being in great demand when AI becomes more 
mainstream? 

DH: To reiterate a topic previously mentioned, the 
workforce will need to change with the developments 
and budgets being put towards AI. Skilled, AI-savvy 

DREW HILLES   
SVP OF VERITONE MEDIA
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employees like 
data scientists 
are in high 
demand to tackle 
new business 
strategies. 

MD: What 
controls do AI developers need to impose on 
their creations to insure they do not develop 
a “mind of their own”, i.e., to prevent product/
device failures or unacceptable operation and 
behavior?

DH: This topic seems to fall in line with recent 
comments from people like Elon Musk surrounding 
the fear of AI, but Veritone’s CEO, Chad Steelberg, 
recently confronted the fear-mongering by saying, 
“Musk’s stance that AI will ruin the world is not about 
furthering legitimate dialogue around AI. It’s about 

monopolizing the limelight with apocalyptic stories 
while distracting and slowing down his opponents 
in the biggest technical arms race of the century.” It’s 
crucial for everyone - consumers and companies, to 
have an open dialogue that drives AI forward with 
purpose-driven solutions to current global issues. 

MD: AI, at least as a concept, is not all that new. 
It essentially encompasses automation, virtual 
and augmented reality, machine learning, and 
more. What are some of the obstacle to getting 
machines to learn and react to any of the 
situations they would encounter in their specific 
applications? 

DH: To illustrate the difficulty, think about how 
humans don’t have just one sense; we possess at 
least nine, and use them together to understand 
our surroundings. Most technology today targets 
a specific solution, similar to one sense like touch 

DREW 
HILLES   
SVP OF VERITONE 
MEDIA. 

AI SAVES LIVES WITH PATTERN RECOGNITION
According to NeuroMem Technologies, a technology company focused on the use and benefits of neuromorphic 
semiconductor components, and Dr. Manan Suri, an Assistant Professor with the Department of Electrical Engineering, 
Indian Institute of Technology-Delhi and IEEE member, artificial intelligence is saving lives and securing the future. They 
believe artificial intelligence (AI) is helping security and medicine become more efficient via pattern recognition and improved 
applications of neural processing. This is done quite efficiently by moving data offsite to a cloud server. 

The company has produced a case study that addresses many critical AI issues such as staying offline versus going online. 
It finds that non-local AI solutions need a dedicated connection to a server where the processing of data can take place in 
a controlled environment. The study covers aspects of pattern recognition and matching, neuromorphic technology, facial 
recognition systems, AI ASICs, and Dr. Suri’s research on making the processes of facial and speech recognition accurate and 
efficient using NeuroMem’s CM1K chip. For more details, you can download the study and get further insights by visiting 
NeuroMem Technologies.

https://www.dropbox.com/s/t1ju92pxcthnhqk/Neuromem - product case study_manansuri_updated_final.docx?dl=0
http://neuromem.ai/
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or sight, but this type of system lacks the “brain” 
to be able to use them in combination with each 
other. Businesses incorporating cognitive processing 
require a concrete, intuitive way to use multiple ANI 
cognitive engines at once, and that’s why Veritone has 
created its platform. 

MD: Like any emerging technology, AI has its 
critics. In the media, movies and novels in 
particular, AI is mostly seen in a negative light. 
Do you see any negative impacts of AI that need 
to be addressed early in the game? Is mass 
unemployment a major concern?

DH: AI is criticized because we’re still in a stage 
of education, and many people commonly fear 
innovative technology because it’s unknown. Mass 
unemployment is obviously a sensitive topic, but the 
fear isn’t backed by the data. For example, In 2020, 
Gartner AI will become a positive net job motivator, 
creating 2.3M jobs while only eliminating 1.8M 
jobs. The workforce will continue to change, but it 
definitely will not be eliminated. 

DREW 
HILLES   
SVP OF VERITONE 
MEDIA. 

ARTIFICIAL INTELLIGENCE 
UPSTARTS & STARTUPS

New players in the AI game that may, or 
may not, significantly impact the market.

StreetDrone - UK self-driving start-up, 
developed the StreetDrone ONE, an all-
electric car that integrates the self-driving 
hardware for a wide variety of testing and 
development challenges. 

Creoqode - a London-based technology 
and design company, whose flgship 
products include the DIY Artificial 
Intelligence Robot  and the DIY Open-
source Game Console.

NquiringMinds - a British company 
focusing on smart cities, data analytics 
and Internet of Things.

Trik – is a drone that

Sensing Feeling - ‘Sensing Feeling’ is 
an advanced human emotion sensor 
that uses sensor technology, computer 
vision, and deep-learning/AI to passively 
determine customers’ emotional 
response to their environment.

https://streetdrone.com/
https://streetdrone.com/streetdrone-one/
http://www.creoqode.com/
https://www.youtube.com/watch?v=w4VqG4JU44g&feature=youtu.be
https://www.youtube.com/watch?v=w4VqG4JU44g&feature=youtu.be
https://www.youtube.com/watch?v=pEZTpPCMw_E
https://www.youtube.com/watch?v=pEZTpPCMw_E
http://nquiringminds.com/
http://www.gettrik.com/
http://sensingfeeling.com/
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Like any technology, as AI 
advances, there will be certain 

companies and groups that will 
be playing more visible roles in its 
development and deployment. Of 
course, as you will see repeated 
often in this volume, every tech 
company will be involved with 
AI to greater or lesser extents 
depending on their specialties. 
Be that as it is, one way to get 
a reliable grip on who those 
prominent players are is to see 
what a dedicated researcher has 
to say on who’s who in the AI 
arena.

Less than one year ago, 
Datamation issued a list of 
what it believes to be the top 20 
artificial intelligence companies. 
Datamation is a publication that 
started in 1957 with a focus 
on the marriage of data and 
automation. Now the publication 
reports on how this marriage 
influences the enterprise IT sector 
and how artificial intelligence 
companies are advancing various 
technologies, i.e., IoT, IIoT, cloud 
computing, etc., via variations on 
AI systems.  Offered as a resource 
for present and future reference, 
the top 20 AI companies selected 
by Datamation appear as follows 
in alphabetical order with brief 
descriptions of their areas of 
expertise.

1. AI BRAIN is an artificial 
intelligence company founded 
in 1997 by Dr. Richard H. Shinn 
in Seoul, Korea and has since 

branched out to Palo Alto, California, Shenzhen, China, and 
Germany. Developing AI software for robotics and smartphone 
applications, the company’s goal is to meld problem solving, 
learning, and memory into autonomous devices. Its most noted 
development is the Adaptive Interactive Cognitive Reasoner 
(AICoRe), described as a fully autonomous cognitive AI. The 
company’s unofficial slogan is “Be intelligent in every aspect”.

2. AMAZON is most noted as a 
humongous retailer with its long 
branches growing into every 
area of technology. In terms of 
artificial intelligence, the company 

is aggressively moving forward. Its most known AI product is 
its smart speaker, the Echo, and the Alexa voice platform that 
powers it. Other forays into AI include a recommendations 
system running on a machine-learning infrastructure.

3. ANKI specializes in consumer 
robotics. Dedicated to bringing 
consumer robotics into everyday life, 
the company’s mission is to “make 

artificial intelligence accessible to everyone.” It’s current product 
lineup includes an intuitive consumer robot that can easily 
become “one of the family.”

4. APPLE needs no introduction. 
The company’s well-known Siri 
has evolved into a comprehensive 
virtual personal assistant. In addition 
to acquiring several artificial 

intelligence startups, Apple is using machine learning in almost 
all its new products, i.e., watchOS 4 employs a Siri-powered 
watch face. Also, the company allegedly is allowing some of its 
researchers publish academic papers describing some of their AI 
findings.
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https://www.datamation.com/about/
http://aibrain.com/
http://aibrain.com/solutions/aicore/
https://www.amazon.com/
https://en.wikipedia.org/wiki/Amazon_Echo
https://en.wikipedia.org/wiki/Amazon_Alexa
https://www.anki.com/en-us
https://www.anki.com/en-us/cozmo
https://www.apple.com/
https://en.wikipedia.org/wiki/Siri
https://www.apple.com/watchos/
http://aibrain.com/
https://www.amazon.com/
https://www.anki.com/en-us
https://www.apple.com/
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5. BANJO opened its 
doors in 2013 and its 
primary customers are 
most likely managers, 

marketing people, and similar bean counters. 
The company employs artificial intelligence to 
analyze social media and identify real-time events 
proactively. The Banjo website is promoted as a 
live interactive experience, which you can judge its 
usefulness for yourself.

6. CLOUDMINDS, 
founded in 2015, offers 
what it calls cloud 
intelligence-based 

systems for robots. Its mantra is, “we make robots 
smarter.” According to the company (and creating 
yet another acronym), cloud intelligence (CI) is 
different from AI because it combines machines with 
humans. AI separates machines and humans. 

7. FACEBOOK, like Apple 
and Amazon, needs no 
introduction. Already 
running several AI labs, 

the social-media entity has acquired AI companies 
Masquerade and Zurich Eye. Facebook claims it 
is committed to advancing the field of machine 
intelligence and is in the process of creating better 
ways to communicate using AI.

8. GOOGLE, another 
major celebrity, has 
acquired 12 AI startups. 
Google says its focus 

is on machine learning to advance the search 
company’s language, speech translation, visual 
processing, ranking, and prediction abilities.
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9. H2O, founded in 2011, 
offers two products: 
H2O, an open-source 
machine-learning 

platform and Driverless AI, an application that 
automates machine learning. The company also 
offers Steam AI Engine, an end-to-end platform 
that streamlines the process of building and 
deploying smart applications. Target applications 
include claims processing, credit scoring, customer 
churn, fraud detection, ICU monitoring, operational 
intelligence, and predictive maintenance. 

10. IBM: Another tech 
superstar, IBM has been 
holding court in the field 
of artificial intelligence 
for more than 60 years. 

The company’s most well-known foray into artificial 
intelligence is Watson, IBM’s super computer. 
Additionally, the company is absorbing serious AI 
companies and startups.

11. ICARBONX, a 
Chinese biotech startup, 
uses artificial intelligence 
to provide personalized 

health analyses and health index predictions. 
Partnering with several companies that specialize 
in gathering diverse health-care data, iCarbon X 
uses algorithms to analyze genomic, physiological, 
and behavioral data to provide custom health and 
medical advice.

https://ban.jo/
http://www.en.cloudminds.com/
https://research.fb.com/category/facebook-ai-research-fair/
https://research.google.com/pubs/MachineIntelligence.html
https://ban.jo/
http://www.en.cloudminds.com/
https://research.fb.com/category/facebook-ai-research-fair/
https://research.google.com/pubs/MachineIntelligence.html
https://www.h2o.ai/
https://www.ibm.com/
https://www.ibm.com/watson/
https://www.icarbonx.com/en/
https://www.icarbonx.com/en/products.html
https://www.icarbonx.com/en/products.html
https://www.h2o.ai/
https://www.ibm.com/
https://www.icarbonx.com/en/
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12. INTEL, another 
major-league tech 
company, is as 
expected, quite 

entrenched in AI. The company’s desire to stay 
in the forefront, if not lead the charge of the AI 
brigade, is exemplified by its backing and investing 
in AI technologies. In addition to numerous 
acquisitions, Intel has also invested in several AI 
startups, alone with Microsoft. The company touts 
its commitment to open source with optimized 
machine learning frameworks and libraries.

13. IRIS AI uses 
artificial intelligence 
to sort through mass 
volumes of scientific 
papers and research 

to find information relevant to an individual user’s 
application. The company’s technology literally 
learns how to make better searchers. According to 
various studies, Iris AI can cut the resources required 
to do scientific research by 30% to 50%, with tests 
showing those using Iris AI far outpaced those using 
Google Scholar. 

14. NEXT IT, pioneer of 
chatbots, the live chat 
sessions via the internet 
that usually involve 
some form of customer 

service or tech support, has helped companies such 
as Alaska Airlines and Amtrak to easily interact with 
customers to answer and solve their problems. Their 
artificial intelligence capabilities allow them to help 
organizations in a variety of industries including 
healthcare and insurance. The company’s flagship 
offering, Alme Suite, is a suite of conversational AI 
technologies
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15. SALESFORCE 
recently announced 
Salesforce Einstein, 
the company’s artificial 

intelligence service. Its current project includes 
a team of 175 data scientists and uses machine 
learning to help employees more efficiently perform 
tasks by simplifying and speeding them up.

16. SOUNDHOUND, 
noted for its music-
identification app 
Hound, the company 
has what is thought 

to be one of the most advanced and accurate 
platforms for natural language processing for 
doing highly diverse and flexible voice-to-text 
queries. Companies implementing it include 
Samsung, Nvidia, Sony’s Xperia, Yelp, and Uber.

17. TWITTER. Another 
heavy hitter, Twitter 
has invested sizeable 
funds into artificial 
intelligence. They have 

acquired several AI companies to date. including 
AI tech startup Magic Pony for $150 million. A 
while back Twitter introduced an algorithmic 
timeline that ranked tweets based on relevance 
instead of the usual reverse chronological order. 

18. VISENZE offers 
artificial intelligence 
technology that works by 
recommending visually 
similar items to users 

when searching and/or shopping online. ViSenze 
employs machine learning and computer vision 
algorithms that can process and analyze millions of 
images. It uses visual sensing to find a match for an 
item online, then offers filters for pricing, similarity 
and availability.

https://software.intel.com/en-us/ai-academy
https://www.microsoft.com/en-us/ai/
https://iris.ai/
http://Google Scholar. 
http://nextit.com/
http://nextit.com/technologies
https://software.intel.com/en-us/ai-academy
https://iris.ai/
http://nextit.com/
https://www.salesforce.com/
https://www.salesforce.com/form/signup/einstein-product-tour.jsp?d=7010M000002IXHQhttp://Salesforce Einstein,
https://soundhound.com/
https://soundhound.com/soundhound
https://twitter.com/
https://techcrunch.com/2016/06/20/twitter-is-buying-magic-pony-technology-which-uses-neural-networks-to-improve-images/
https://www.visenze.com/
https://www.visenze.com/technology
https://www.salesforce.com/
https://soundhound.com/
https://twitter.com/
https://www.visenze.com/
https://www.microsoft.com/en-us/ai/


A R T I F I C I A L  I N T E L L I G E N C E  I N  A L L  R E A L I T Y

ARTIFICIAL INTELLIGENCE

THE TOP 20/10: COMPANIES 

WHICH COMPANIES WILL SCULPT THE AI LANDSCAPE?

19. X.AI offers 
an AI personal 
assistant, called 
Amy, for busy users. 

Through machine learning and natural 
language processing, Amy schedules 
the best time and location for meetings 
based on user preferences and schedule.

20. ZEBRA MEDICAL 
VISION applies 
deep learning 
techniques to the 
field of radiology. 

It claims it can predict multiple diseases with 
better-than-human accuracy by examining a 
huge library of medical images and a specialized 
examination technology. In 2016, the company 
introduced two new software algorithms to help 
predict, and even prevent, cardiovascular events 
such as heart attacks. 

It should be obvious that these top 20 
companies offer a variety of artificial intelligence 
technologies that range from what one might 
call day-to-day basic applications such as 
personal assistant Amy and SoundHound tune 
search to complex medical diagnostic searches 
a’ la’ Zebra Medical Vision. However basic the 
application, the algorithms, software, and code 
considerations as well as the research involved 
with each approach are highly complex and 
require an innovative spirit, so hats off to each 
of these enterprises. Companies may shift their focus over the coming 

few years depending on market shifts, interests, 
and other factors. The various AI technologies may 
carry different weights depending on those same 
variables and in all cases, time will tell where it all 
ends up. However, one thing is certain: sensors, all 
types, sizes, and functions will play a major role in all 
technological advances and innovations, particularly 
artificial intelligence.
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1. Natural Language Generation, the methods 
and technologies for translating computer 
data into text. 
2. Speech Recognition, the ability of machines 
to recognize and act upon human speech 
plus the ability to undersatn speech in a 
variety of languages.
3. Virtual Agents, a.k.a., chatbots (see next IT 
on page 45)
4. Machine Learning Platforms
5. AI-optimized Hardware
6. Decision Management, engines that 
insert rules and logic into AI systems and 
used for initial setup/training and ongoing 
maintenance and tuning. 
7. Deep Learning Platforms, a special type of 
machine learning consisting of artificial neural 
networks with multiple abstraction layers. 
8. Biometrics
9. Robotic Process Automation, using 
scripts and other methods to automate 
human action to support efficient business 
processes.
10. Text Analytics and NLP. Natural language 
processing (NLP) uses and supports text 
analytics by facilitating the understanding of 
sentence structure and meaning, sentiment, 
and intent through statistical and machine 
learning methods. 

In line with the top 20 AI companies is Forbes 
list of what it believes is the 

TOP 10 AI TECHNOLOGIES:

https://x.ai/
https://www.zebra-med.com/
https://www.zebra-med.com/
https://www.zebra-med.com/imaging-analytics/
https://x.ai/
https://www.zebra-med.com/
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HOW AI IS VIEWED

Jobs
Artificial intelligence (AI) is somewhat different 
than automation, in that AI goes beyond just 
replacing a human on a given job. The technology 
smacks of not just machines taking over the 
functions and tasks performed by a human, 
which was the perceived threat of automation. 
With artificial intelligence, machines are not only 
taking over the physical jobs humans perform, 
but they will have the ability to learn how to do 
the job more efficiently, safer, and faster as well 
as learning how to do different jobs. That can be 
a disconcerting situation for one whose job may 
be slated for an AI overhaul.

Initially, certain jobs are great candidates for an AI 
implementation. Jobs that require repetitive tasks 
such as assembly lines, parts inspections, pick 
and place, packaging, etc., can already be done 
adequately by AI-driven machines. These types 
of jobs have been traditionally thought to be 
monotonous and not being all that stimulating. 
There are some people who have no problem 
doing the same thing over and over for eight 
hours a day, five days a week, but studies show 
most people do better and grow intellectually 
when they have a variety of tasks to perform, 
usually involving interaction with others. People 
also tend to advance to higher positions with 
more responsibility under these variegated work 
experiences.

Artificial intelligence has been 
viewed pretty much like any 

huge new technology: unfavorably, 
favorably, and ambiguously (don’t really know or 
don’t give a whatever). It’s obvious that anything 
that may even so much as hint at being a threat or 
competitor to someone’s job is met with strong, 
sometimes violent opposition. Optimistic individuals 
range from pleasantly positive and excited to 
reserved acceptance, while the fringe either does 
not know enough to comment, doesn’t want to 
know, doesn’t care, or essentially has no practical 
use for the new technology.

INTEL SAYS ARTIFICIAL 
INTELLIGENCE IS GOOD MEDICINE
According to Intel, there’s one simple truth about 
artificial intelligence in healthcare: it’s already here. 
Speaking at the University of California, San Francisco, 
executive vice president and general manager of the 
Data Center Group at Intel Corporation Navin Shenoy 
invited healthcare organizations to address the most 
pressing topics and challenges in healthcare. He believes 
that, “In the wide world of big data, artificial intelligence 
(AI) holds transformational promise. Everything from 
manufacturing to transportation to retail to education 
will be improved through its application. But nowhere is 
that potential more profound than in healthcare, where 
everyone has a stake.”

MR. SHENOY 
BELIEVES ARTIFICIAL 
INTELLIGENCE CAN:

• predict the next big 
disease epidemic, and 
stop it before it kills

• look at zettabytes 
of data to find those 
at greatest risk of 
becoming sick

• personalize the treatment 
and management of 
chronic disease so no two 
individuals get the same 
medicine, but equally enjoy 
the best possible outcome

• drastically reduce the 
time and cost to discover 
new drugs and bring them 
on the market? What if we 
could do all of that now? 

He concludes, “Thanks to artificial intelligence and 
the work of Intel and its partners, we can do all of the 
above and more.” Learn more about Intel’s forays into 
healthcare and artificial intelligence.

NAVIN SHENOY, 
EXECUTIVE VICE 

PRESIDENT AND GENERAL 
MANAGER OF THE DATA 

CENTER GROUP AT INTEL 
CORPORATION, 

SPEAKING AT THE 
UNIVERSITY OF 

CALIFORNIA, SAN 
FRANCISCO

https://www.intel.com/content/www/us/en/search.html?toplevelcategory=none&query=healthcare&keyword=healthcare
https://www.intel.com/content/www/us/en/search.html?toplevelcategory=none&query=healthcare&keyword=healthcare
https://www.intel.com/content/www/us/en/search.html?toplevelcategory=none&query=artificial%20intelligence&keyword=healthcare
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That sort of begs the next 
question: how far will AI go in 
replacing humans? In addition 
to rote, repetitive positions, will 
AI be able to take over more 
complex professions that involve 
decision making well beyond 
whether a widget is defective or 
not? I believe the answer is yes, 

but then the question becomes 
will AI actually be used to that 
affect? Yes and no, it depends on 
the whims of the humans who 
have the power to deploy such 
applications. I can foresee several 
newscasters, radio/TV talk show 
hosts, and an array of marketing 
people being easily replaced by 

AI-driven machines. Once again, 
that’s up to management.

At this point in time it would be 
tricky to accurately predict the 
impact of AI on the job market. A 
few things are clear and one is, 
yes, there will be jobs eliminated 
for humans. How many and on 

HOW IS AI VEWED / CONTINUED

AI INFILTRATES US MANUFACTURING
Sensai is an augmented productivity platform 
for manufacturing operations. It is said to 
increase throughput and decrease downtime 
via a unique artificial intelligence technology 
that allows teams to monitor machinery 
and accurately diagnose problems before 
they happen. The company claims its 
Sensai platform modernizes manufacturing 
operations with AI, making humans and 
machines work smarter and better, together.

SENSAI WORKINGS 
Sensai’s is a holistic enterprise system that 
combines human- and tech-based solutions, 
connecting, informing and using data-driven 
intelligence to cut costs by minimizing 
downtime and limiting defects. By installing 
a set of non-invasive wireless sensors 
that interconnect through a smart mesh 
network of gateways, Sensai collects data 
through its IIoT Hub, gateways and sensors, 
and sends it to the cloud or an on-premise 
location to be processed and secured. 
As a result, operations teams are always 
aware of production status, machinery 
requirements and needs with communication 
through user-friendly dashboards, mobile 
applications, and cloud-based connectivity. 

What set Sensai apart from similar apps 
and platforms? Sensai provides a full state 
of awareness of both status and future 
conditions of the people, assets, and 
processes on the manufacturing floor. It 
learns the businesses’ process and systems 
with coaching from machine operators, 
process, and maintenance engineers, then 
make recommendations based on repeating 
patterns that were not previously detected.  

Founded in 2017, the Sensai company is 
headquartered in Monterrey, Mexico. In 
March 2018, it launched a pilot program in 
the United States. 
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PILOT PROGRAM 
The pilot program consists of five stages: 
1. Assessment: Cultural fit, technological capability, knowledge availability 
and expected business outcomes are evaluated. Sensai gets a 360-degree 
view of the gaps to fill and advises how to add value. 
2. nstrumentation: Prioritizing on the expected outcomes, Sensai maps 
out how to best monitor the shop floor based on wireless and non-
invasive technology. 
3. Implementation: The operations team and all stakeholders are 
informed, prepared, and trained. 
4. Evaluation: After the three-month period, results of the pilot program 
are presented and compared to the initial business case prepared in the 
assessment to showcase the fulfillment of the expected outcomes. 
5. Rollout: After the deployment of the pilot, the Sensai team considers 
the next five to 10 assets that are of priority and repeats the process. 

If participating in the pilot program intrigues you or should you require more 
enlightenment, visit Sensai and/or send them an email at hello@sensai.net.

http://www.sensai.net/
mailto:hello@sensai.net
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HOW AI IS VIEWED
what level will need to be seen. 
However, if history teaches 
anything, it’s that people do 
adapt. With every technology that 
eliminates certain tasks, it usually 
opens a new field of endeavor, 
creating jobs in place of the ones 
lost. For example, computers 
eliminated many clerical jobs, but 
many clerks learned how to use 
computers and got new jobs in a 
new field or an advanced version 
of the one they left.

Unfortunately, there are always 
casualties. People who do not 
have the desire or ability adapt 
and progress will be at a loss. 
Even more unfortunate is the 
possibility of employers looking 
upon workers in certain age 
groups as not being able to 
perform effectively in the “new AI 
age”. This is where the employers 
will lose out. For any further job 
insights, we’ll have to wait a little 
while to see.

Safety
A significant concern revolves 
around the reality that humans 
and machines will be working 
together. One’s colleagues and 
peers will be a mix of humans 
and, for example, robots. In 
this scenario it may be easy for 
some humans to treat these 
machines as living entities with 
personalities and emotions, 
which could open the doors to 
trust and confidence between 
human and machine. 

Machines, like humans, do 
fail on occasion. Humans 
sometimes make bad decisions 
and, in certain situations, injure 
themselves and others, and 
sometimes, unfortunately, with 
fatal results. Machines break 

down, brakes fail, wires short 
circuit, cold solder joints open, 
chips overheat and operate 
erratically, sensors send 
erroneous signals, machines 
catch fire, and sometimes they 
explode. 

When a human explodes, the 
results range from a bit of 
yelling (foul language optional) 
to physical/fatal confrontations. 
Usually there are indications 
prior to the blowup and 
preventative action can be taken. 
Hopefully, we can assume a 
machine or robot will be much 
easier and safer to monitor 
under any variety of situations. 
Controls (fuses, switches, relays, 
indicators and displays) will be 
built into AI-based machines 
to send clear warnings of any 
impending dangerous behavior. 
Of course, that will depend 
on the manufacturer and the 
application.

One of the classic visions people 
have of artificial intelligence, one 
generated by Hollywood as well as 
scientists like Stephen Hawking, 
it that of machines raging against 
humans. The concept that 
intelligent machines will be able 
think and learn in a highly logical 
manner at rates far superior to 
humans that these machines 
will be unable to tolerate human 
shortcomings and decide humans 
are unnecessary. Of course, this 
is the futuristic vision where the 
machines come and wipeout all of 
humanity. 

Is that possible? All things are 
possible, yet all things are not 
always likely. Who knows, but 
one should figure that the 
intelligence integrated in these 
machines comes from human 
minds, minds that believe any 
intelligence other than their own 
is “artificial”, a.k.a., fake? These 
are the same minds that view 
advanced technology and wealth 
as a measurement of intelligence, 
as opposed to evaluating how 
the possessors of advanced 
technology and wealth use those 
two assets. Based on that, again, 
all things are possible.

Life Might Mimic Art?
Movies and television shows 
have always been a great 
molder of people’s opinions 
and beliefs on any number 
of issues and artificial 
intelligence has its repertoire 
of films, documentaries, and 
commentaries (including this 
little book). Stated earlier, 
artificial intelligence, at least as 
a concept has been around a 
long time. One early example 
from the movie world is director 
Fritz Lang’s 1927 film Metropolis, 

FYI: Author Paul 
Marsden, 

in Digital Intelligence 
Today, offers a good 
resource listing studies 
of how people are 
reacting to artificial 
intelligence. He offers 
a plethora of links to 
studies in PDF format 
on just about every 
relevant viewpoint. You 
can access his links in 
his article titled “How 
People Feel about 
Artificial Intelligence: A 
Research Roundup”

HOW IS AI VEWED / CONTINUED

http://www.imdb.com/title/tt0017136/
https://digitalintelligencetoday.com/how-do-consumers-feel-about-artificial-intelligence-a-list-of-research/
https://digitalintelligencetoday.com/how-do-consumers-feel-about-artificial-intelligence-a-list-of-research/
https://digitalintelligencetoday.com/how-do-consumers-feel-about-artificial-intelligence-a-list-of-research/
https://digitalintelligencetoday.com/how-do-consumers-feel-about-artificial-intelligence-a-list-of-research/
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HOW AI IS VIEWED
which focuses on the dangers 
of a mechanized society with no 
middle class. It also depicts the 
dangers of the aforementioned 
exploding machines.

Along the way, there have been 
quite a few movies with artificial 
intelligence as the central 
subject. Without listing and 
crediting exact films here, the 
plots in these movies depict AI 
in one of three ways: evil, good, 
or both. In one type of movie, 
humans become too enamored 
with machines and robots and 
have unhealthy emotional 
relationships with them. 
Eventually, the machines turn 
on the humans and enslave 
and/or destroy them. 

One TV program that shall go 
nameless depicted the use of 
AI robots in war games, and the 
operative word is “games”. In 
this vignette, humans would be 
engaging in mock battle with 
intelligent robots. Of course, 
things do not go well and the 
robots start killing their human 
counterparts. Obviously, a 
case of human error. It’s to this 
author’s understanding that the 
weapons used in war “games” 
should be loaded with blank 
ammunition. Yes, these two 
examples fit in the evil category.

In the good category, there 
are films that show humans 
and robots working together 
productively and in perfect 
harmony. And then there’s the 
mix whereby good robots are 
enlisted to fight the evil robots, 
and thereby save humanity 
from total devastation. No 
matter which way the plot 
goes, these films do influence 
the way people view artificial 
intelligence. 

Since negativity sells, most 
of the films do depict AI as 
a threat. It worked well for 
all of those “alien invader” 
films, the ones where every 
technologically advanced 
civilization from another planet 
comes here to destroy earth 
and/or all its inhabitants. Of 
course, in each one, humans 
always win, which might 
indicate why we don’t get too 
many intergalactic visitors.

The point is, AI, like any 
emerging technology that will 
impact human life, has its real 
pros and cons, and perceived 
pros and cons. Assuming 
the technology is employed 
responsibly and ethically, there 
will be some problems, but we 
should be able to work them 
out with minimal negative 
impact. On the other hand, 
should concerns of Elon Musk 
and Stephen Hawking become 
a reality, we could end up in a 
certain creek, without both the 
rowboat and paddles.

FYI: If you are a 
fascinated in 

artificial intelligence as 
portrayed in film and 
television, there’s no 
shortage of offerings. 
To get you watching and 
eating popcorn, you can 
checkout International 
Movie Databases list 
of the best AI movies, 
ZDnet’s 36 best movies 
about AI, and the 
Guardian’s choices for 
the top 20 artificial 
intelligence films.

HOW IS AI VEWED / CONTINUED

COBOTS GET A FOOTHOLD IN 
MANUFACTURING

According to NewARC Advisory 
Group’s research, collaborative 
robots (CoBots) are gaining 
significant traction in manufacturing. 
The reason offered is they provide 
a safe and easy-to-program option 
that enables robots and human 
workers to work side-by-side safely 
and efficiently. 

One trend is artificially intelligent 
robots with integrated vision 
guidance and enhanced sensors 
that are highly adaptable and IoT-
enabled to collaborate with human 
workers. Also, according to NewARC, 
there’s a rising demand for easy-
to-use, low-cost modular CoBots to 
perform simple assembly tasks that 
do not require high precision. 

For more studies on CoBots, 
checkout the list at NewARC 
Advisory Group.

http://www.imdb.com/list/ls025476583/
http://www.imdb.com/list/ls025476583/
https://www.zdnet.com/pictures/15-of-the-best-movies-about-ai-ranked/
https://www.zdnet.com/pictures/15-of-the-best-movies-about-ai-ranked/
https://www.theguardian.com/culture/gallery/2015/jan/08/the-top-20-artificial-intelligence-films-in-pictures
https://www.theguardian.com/culture/gallery/2015/jan/08/the-top-20-artificial-intelligence-films-in-pictures
https://www.arcweb.com/search?search=Robots
https://www.arcweb.com/search?search=Robots
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Of course, this makes good 
sense. Why would anyone 
report on a technology that 
will make little, no, or negative 
impact on the market? 

In the case of the market for 
artificial intelligence products, 
it’s happening and evolving 
rather rapidly, and in such a 
seamless way that most people 
won’t immediately notice the 
changes around them. For 
example, we’ve come to either 
take for granted or not notice 
how ads appear in social media 
pages that are for products 
we looked at a few minutes 
or hours ago. Or commerce 
websites that store a buyer’s 
financial information and buying 
habits automatically, even 
if the buyer is not a regular, 
making only an occasional 
purchase, months, or even a 
few years apart. Then there 
are those video games that 
learn a player’s strategies and 
techniques to make subsequent 
gameplay more challenging and 
interesting.

AND IN THE END: CONCLUSIONS & PREDICTIONS
A R T I F I C I A L  I N T E L L I G E N C E  I N  A L L  R E A L I T Y

Across many years of writing and editing technology 
articles, I’ve received, read, and reported on countless 

market research findings. In all that time I can honestly 
report that I’ve never received a research report that 
indicated a certain technology would go south in the market. 
For example, they have all read something to the effect that, 
“Market for Avocado-Shaped Pylons Expected to Reach $10 
Billion in 3025, at a CAGR of 102%”, always positive. Not once 
has a release landed on my screen that read something like, 
“Market for Lead-Filled Snowshoes Tanks in The Sewer By 
2099, investors set to lose worse than Mr. T in Rocky Three”.

AND IN THE END: 
CONCLUSIONS & PREDICTIONS

CONCLUSIONS
Based on the views of the pros in the field paired with the market studies, 
we come to some conclusions about artificial intelligence technology and 
the market for it. These are:

• Artificial intelligence (AI) is 
essentially the technology that 
enables machines and other 
devices to perform tasks in a 
manner like humans, but faster, 
more accurately, and more 
efficiently.

• AI technology will enable 
machines to communicate 
with humans in languages and 
manners humans understand

• AI technology enables machines 
and devices to learn new tasks 
and how to cope with variables 
and anomalies.

• AI encompasses numerous other 
technologies including machine 
learning, speech recognition 
and generation, language 
learning and interpretation, 
deep learning, automation, 
networking, robotics, networking, 
and internet of things (IoT).

• Software, processors, 
microcontrollers, memory, and 

embedded systems will form the 
brains and neural networks for AI 
designs.

• Robotics and other mechanical 
devices will provide the bodies, 
human-like entities in some if not 
many cases.

• Sensors will be the lifeblood 
of the AI market, providing 
all the input data, performing 
measurements, and providing 
neuron-like sensations for 
interpretation by embedded 
systems.

• Every tech industry and market 
will be impacted by AI. The 
technology is already gaining 
ground in personal healthcare, 
fitness wearables, online and 
instore shopping, security, and 
military applications. 

• Almost every non-tech industry 
will also be impacted by AI, 
with agriculture being a prime 
example.
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Predictions
Based on the opening paragraph, 
regarding the ever-positive 
nature of market studies, making 
predictions about artificial 
intelligence technologies and 
markets should be a moot point, 
right? Market share and CAGR 
will skyrocket and we’ll all be 
wearing watermelons the size of 
pearls. 

Of all the new technologies 
that’ve come down the media 
toot chute, artificial intelligence 
is probably the most diverse 
and complex because its impact 
upon humans will be, for lack 
of a better description, more 
personal. A quick look at some 
past technologies would be a 
good place to start in explaining 
that personal component.

Back in the early days of 
computers, naysayers were 
predicting the end of society as 
we know it. Computers were 
going to take over everyone’s 

job and all of industry would 
be automated. Here we are 
in the early 21st Century and 
computers have not replaced 
everyone and they’ve proven to 
be great tools in many areas and 
disciplines. Yes, there have been 
many instances of computers 
wreaking a bit of mayhem, 
however at the behest of their 
operators. Computers only do 
what they are told to do.

At one time back in the 1940s to 
1950s (and beyond), television 
was a technology that would 
put humanity on the highway to 
hell: it never happened. Today, 
television programming has 
evolved to the point where nearly 
every taste and requirement 
is catered to. Actually, one can 
get a fairly-functional education 
in certain areas via television 
programming. Yes, there’s a butt 
load of mindless media available 
on the old flat panel, but that’s 
purely a subjective matter of 
taste, not technology. 

If we go back even further, the 
wheel was probably considered 
devil’s work. “The wheel? That’s 
cheating! The rectangle is the 
only way to go”. Now that’s truly 
objective, if not offensive. 

Artificial intelligence is quite 
different than those examples. 
The technology smacks of being 
human in function, incurring 
visions of mechanical devices 
that perform, act, learn, work, 
and may even look like humans. 
That’s pretty damn personal as I 
see it. What makes it even more 
personal is there are already AI 
robots available that actually 
mimic humans emotionally. And 
there will be humans who will get 
emotionally attached to these AI 
counterparts. On that note, what 
can we see in the crystal ball 
about AI?

Will there be a loss of jobs 
due to AI technologies? 
Absolutely. Will it be on a mass 
scale or just select job types? 
Well, look at the job market over 
the past twenty years. How many 
times have you heard or read 
reports of companies laying off 
anywhere from a few hundred 
to several thousand workers due 
to economic downturns, which 
have been happening since the 
first days of commerce. These 
layoffs had nothing to do with 
automation or AI.

It’s hard to judge the level 
of worker replacement that 
will happen when AI goes full 
steam. A lot depends on what 
companies, their size, and the 
level of AI they deploy. One must 
bear in mind that the greater 

AND IN THE END: 
CONCLUSIONS & 

A R T I F I C I A L  I N T E L L I G E N C E  I N  A L L  R E A L I T Y
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AI, LIKE ANY 
EMERGING 
TECHNOLOGY, 
RUNS THE 
RISK OF BEING 
ABUSED AND 
MISUSED.
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the unemployed population, the 
lesser the consumerism. But 
still, investing in companies that 
provide physical security and 
crowd-control devices would not 
be a bad idea.

What will be the impact 
of AI on security and 
privacy?
That’s the million-dollar question, 
answered with two questions: 
what security? what privacy? 
Most computer users know, don’t 
care, or refuse to believe that 
with every website they visit they 
reveal more of their personal 
tastes and habits to some entity 
that records and tracks them 
based on their online behaviors. 
AI will provide improved, more 
efficient, and faster ways to 
collect personal data, so privacy 
will not be an issue because there 
will be none. No debate there.

If security is a major issue with 
run-of-the-mill hackers, on and 
off shore, what do you think will 
be the security concerns in the AI 
future? That’s simple to answer. 
The bad guys will hack, the good 
guys will find a patch, the bad 
guys will find a way around the 
patch, the good guys will patch 
the patch, rinse, repeat ad 
infinitum. 

If AI automates 
everything what will 
humans be doing?
It seems that with devices such as 
Alexa, Siri, and other automated 
topologies, humans are burning 
ever fewer calories in their daily 
activities. Via tunnel vision, 
one would think that the only 
activities humans will engage in 

years from now are computer 
related: writing code to thwart 
hackers and automate more 
devices. 

Greater automation may lead to 
the realization that there may 
be far too many people on the 
planet. Some have the vision that 
there will more time for people 
to pursue personal hobbies and 
passions. Well, back in the 1960s, 
senior high-school students were 
advised to major in computer 
science when they went to 
college under the mantras, 
“computers are the wave of the 
future, you’ll be working a two-
day week”. The advisors were half 
right.

Right now, there are far too many 
social and political issues running 
parallel with tech advancement 
to make an accurate, or even 
logical prediction as to where AI 
will take us. Off hand, if machines 
take over everything, you may 
be doing one of two things, or 

both if you still believe multi-
tasking is possible: collecting 
unemployment and hoping for 
the best. Your choice….maybe.

AND IN THE END: 
CONCLUSIONS & 
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Much media has been 
amassed about artificial 

intelligence, most of which is 
redundant, intended to market 
specific AI-based products 
and concepts, praise the 
technology or raise fear of it, 
and boring because it’s written/
created in a format to satisfy 
the search-engine optimization 
requirements of the clueless. And 
it’s all quite easy to find with a 
single click in the search engine 
of choice. Be that as it is.

Here is an abbreviated, yet 
focused glossary of relevant 
articles that should inform one 
on the most currently relevant 
AI topics, technologies, market 
and general views, and some 
forward-looking designs. The key 
idea here is “currently relevant”, 
meaning of the now. Technology 
moves a pace second to none 
and all things are subject to 
change at a moment’s notice, or 
unawareness. At any rate, these 
articles should provide you with 
a well-rounded knowledge of the 
subject at hand.

Glossary of AI Resources

Sensors, Artificial Intelligence, 
And Concepts You May Want to 
Know - I
What sensors are used in 
artificial-intelligence applications, 
what terms you may or may not 
need to know in an artificially 
intelligent world. Do you dare?

Sensors, Artificial Intelligence, 
And Terms You May Need to 
Know – II
Let it be known that one good 
buzzword always leads to 
another and artificial intelligence 
(AI) is no exception. Both new 
and old concepts can be found, 
some using familiar terminology 
and others come under novel 
names. If you want to navigate 
the AI landscape there are a few 
terms and concepts you might 
want to be armed with.

Artificial Intelligence Software 
Mans Unmanned Systems
Roboteam unleashes its intuitive 
Artificial Intelligence Control Unit 
(AI-CU pronounced “IQ”) software 
that will provide intuitive control 
and operation of unmanned 
systems and payloads, the 

software includes features such 
as autonomous navigation, facial 
recognition, and other artificial 
intelligence-enabled capabilities 
for operators of unmanned 
systems.

Can You Name The Top 100 
Artificial Intelligence Companies?
Of course you can’t, that’s 
why CB Insights created a list 
culled from 1000+ applications 
from companies using artificial 
intelligence in industries from 
drug discovery and cybersecurity 
to robotics and legal services.

AI Processors Consume Less 
Than 5mW
Kneron’s NPU IP Series artificial 
intelligence processors for 
edge devices includes three 
devices: the KDP 300 ultra-low 

AI, MACHINE LEARNING, TECHNICAL & MARKET RESOURCES: 
A BRIEF GLIMPSE

PHOTO BY: FELIX CANDELARIA

https://www.sensorsmag.com/components/sensors-artificial-intelligence-and-concepts-you-may-want-to-know-i
https://www.sensorsmag.com/components/sensors-artificial-intelligence-and-concepts-you-may-want-to-know-i
https://www.sensorsmag.com/components/sensors-artificial-intelligence-and-concepts-you-may-want-to-know-i
https://www.sensorsmag.com/components/sensors-artificial-intelligence-and-terms-you-may-need-to-know-ii
https://www.sensorsmag.com/components/sensors-artificial-intelligence-and-terms-you-may-need-to-know-ii
https://www.sensorsmag.com/components/sensors-artificial-intelligence-and-terms-you-may-need-to-know-ii
https://www.sensorsmag.com/components/artificial-intelligence-software-mans-unmanned-systems
https://www.sensorsmag.com/components/artificial-intelligence-software-mans-unmanned-systems
https://www.sensorsmag.com/embedded/can-you-name-top-100-artificial-intelligence-companies
https://www.sensorsmag.com/embedded/can-you-name-top-100-artificial-intelligence-companies
https://www.sensorsmag.com/embedded/ai-processors-consume-less-than-5mw
https://www.sensorsmag.com/embedded/ai-processors-consume-less-than-5mw
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power version, the KDP 500 
standard version, and the KDP 
700 high-performance version. 
The processors consume 
under 0.5W, and the KDP 300 
designed for facial recognition in 
smartphones devours less than 
5 mW. 

Artificial Intelligence in 
Autonomous Driving
When Seeing Becomes Insightful 
– Artificial Intelligence in 
Autonomous Driving. by Jeff 
VanWashenova & Árpád Takács 
points out that the development 
of self-driving technology 
has experienced a major 
paradigm shift in the past few 
years. While Advanced Driver 
Assistance Systems (ADAS) 
still play an important role in 
Level 1–3 highly automated 
vehicles (HAVs), the challenges 
in reaching full autonomous 
capability may be too substantial 
for gradual evolution of today’s 
active safety features into full 
autonomy.

Artificial Intelligence Powered 
Radar Advances Autonomous 
Driving
Metawave claims it is the first to 
add a Micro Doppler Signature 
Extraction AI algorithm to 
its automotive 77-GHz radar 
platform. The company’s 
WARLORD smart radar platform 
is now capable of distinguishing 
non-metallic objects like 
pedestrians, cyclists, and other 
mobile creatures.

Artificial Intelligence, Slayer Of 
Passwords
Artificial intelligence is a 
rapidly-developing technology 
that’s more often associated 
with automation and friendly 

robots that will cater to 
kids’ educational needs and 
emotionally-lost adults. It is 
also a technology that shows 
great potential in the realms of 
cybersecurity. It will be keeping 
tabs on you, your kids, and your 
support robots.

Learning Robot Brings Kids Into 
AI Worlds
It’s not difficult to see artificial 
intelligence and robotics go 
together like orange and 
chocolate, maybe better. It’s 
even less difficult to deduce 
that artificial intelligence and 
robotics, individually and 
combined, will be a source of 
future employment and those 
with mad skills in science will 
rake in the bucks.

Artificial Intelligence Enables 
Smooth Transition To Federal 
Health-Care Program
Intelenet Global Services 
offers an artificial intelligence 
tool called iOptify that is 
designed to support MACRA 
in intensifying the importance 
of resource effectiveness and 
quality improvements. iOptify 
uses language processing and 
machine learning to automate 
the coding process that classifies 
patient records according to the 
International Classification of 
Diseases (ICD).

AI Today, AI Tomorrow: How 
do we view artificial intelligence 
(AI) today and what do we think 
about the future of AI?
In a survey, ARM asked people 
what do they know about AI, 
how it is used today and how it 
might be best used in the future, 
and what concerns they have 
as AI technology becomes more 

pervasive and intelligent. See if 
you agree, disagree, or just don’t 
give a …

Get Smart! MIT’s Artificial 
Intelligence Online Short 
Course Available
Earn A Certificate From MIT 
and Master The Fundamentals 
Of Artificial Intelligence. Gain 
Practical AI Skills and an 
MIT Certificate in Artificial 
Intelligence, Internet of Things, 
Business Process Design, Big 
Data, i.e., you’ll get the big 
picture.

Next-Gen ADB Headlights Exploit 
AI Tech
Koito Group’s Adaptive Driving 
Beam (ADB) headlights, a 
technology where high beam 
is perpetually actuated until 
oncoming traffic is detected, 
will be supported by artificial 
intelligence supplied by 
Reality AI. Current versions of 
ADB headlights available in 
Japan and Europe make use 
of traditional machine vision 
techniques.

AI Processors Dive Into Deep 
Learning At The Edge
CEVA’s NeuPro artificial 
intelligence (AI) processor family 
is designed for deep learning 
inference at the edge and 
targets smart and connected-
edge device vendors looking for 
a streamlined way to quickly 
take advantage of the significant 
possibilities that deep neural 
network technologies offer. 
Interested?

Low-Power IoT App Processor 
Enables AI At The Edge
GreenWaves launches RISC-V 
based solution to process 
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rich data on battery-operated 
devices used in AI and IoT apps.

Artificial Intelligence Could Help 
Predict Cyberattacks
A research team from MIT’s 
Computer Science and Artificial 
Intelligence Laboratory and 
PatternEx have developed an 
artificial intelligence platform 
called AI2 that can predict 
cyberattacks 85% of the time. 
AI2 merges artificial intelligence 
with what the researchers call 
“analyst intuition” to predict 
future attacks. En garde!

Graphcore AI Processors 
Outperform Current Hardware
Graphcore artificial intelligence 
processors allegedly outperform 
current hardware in an industry 
that may snag a $12 Billion 
market share by 2025. Do you 
believe it?

Trends And Developments Fuel 
NLP Market
Large volumes of structured, 
as well as unstructured data 
generated at an unprecedented 
rate, has taken the industry by 
storm. Growing prevalence of 
Big Data in the IT sector has 
fueled the need for newer tools 
powered by artificial intelligence 
and Natural Language 
Processing (NLP). Are you 
prepared to handle it?

Artificial Intelligence Market to 
Reach US$ 3,061.35 bn by 2024
According to a report published 
by Transparency Market 
Research titled “Artificial 
Intelligence Market - Global 
Industry Analysis, Size, Share, 
Growth, Trends and Forecast 
2016 - 2024,” the global artificial 
intelligence market is expected 
to expand at an impressive rate

UBI Set To Save AI Victims 
Conceptually, leaders in the tech 
field believe artificial intelligence 
and the automation that comes 
with it will leave a massive chunk 
of the American population 
unemployed. The article starts 
off asking “imagine for a 
moment having $1,500 extra in 
your bank account at the end of 
the month.

Moore’s Law is Dead: So, Let’s 
Talk About the Future of SoCs
What is the current state of chip 
design and how does it impact 
sectors like IoT and AI?

Machine Learning Software 
Enhances Modelling Capabilities
NOVAFit engine enhances 
traditional modelling capabilities 
with advanced machine learning 
algorithms.

Vision Library Adds Deep 
Learning
Matrox Imaging’s Matrox 
Imaging Library (MIL) 10 
Processing Pack 3 software 
features a CPU-based, image 
classification module that makes 
use of deep learning technology 
for machine vision applications. 
Processing Pack 3 also includes 
a photometric stereo tool to 
bring out hard to spot surface 
anomalies and a new dedicated 
tool to locate rectangular 
features.

Collaborators Concoct Custom 
IIoT Solutions
MERLIN CSI integrates Altizon 
Datonis industrial IoT platform 
to drive data analytics and 
machine learning. Hot stuff!

Machine Learning Comes To 
Embedded Vision
The machine-learning algorithm 

Convolutional Neuronal Network 
(CNN) copies the way the human 
brain processes images. Once 
trained, they can shrink to a 
few megabytes to be used in 
embedded applications.

Artificial Intelligence: The Apex 
Technology of the Information 
Age
The history of artificial 
intelligence is littered with false 
starts, but Goldman Sachs 
Research’s Heath Terry says 
we’ve reached a turning point 
that will put the technology 
within reach across sectors and 
explains the factors enabling 
easier artificial intelligence 
deployment. Also, you can watch 
a cool video!

IoT S-Badge Could Change The 
Face Of Security Standards
Hardly a millisecond passes 
these days without some 
discussion of security concerns, 
whether it be in the news or 
general conversation. Global 
Net Solutions’ security solution 
exploits artificial intelligence 
and machine learning to raise 
security standards for almost 
every environment.

AI-driven Drone Technology 
Platform Builds On The 
Blockchain 
DEEP AERO UTM technology 
platform is the first AI-driven, 
autonomous system to manage 
drone traffic.

Neuromorphic Platform A First 
For Ultra-Low-Power Machine 
Intelligence at the Edge 
Unique technology defines 
industry standard for enabling 
machine intelligence at the 
network edge. Eta Compute 
unveils what it calls the 
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industry’s first neuromorphic 
platform for ultra-low-power 
machine intelligence at the edge.

Blue Ice
A fictional audio/visual vignette 
based on artificial intelligence 
and its possible consequences.

Software Enables Alexa On 
Simple Connected Objects
STMicroelectronics’ X-CUBE-
AVS software package 
enables Amazon’s Alexa 
Voice Service (AVS) to run 
on STM32 microcontrollers 
(MCUs). This will allow simple 
connected objects such as 
smart appliances, home-
automation devices, and 
office products to support 
advanced conversational user 
interfaces with cloud-based 
intelligence, i.e., automatic 
speech recognition and natural-
language understanding.

GPU-Based Systems Scale Up AI 
And Machine Learning
Super Micro Computer’s GPU 
server platforms support NVIDIA 
Tesla V100 PCI-E and V100 
SXM2 GPU accelerators for 
parallel applications like artificial 
intelligence (AI), deep learning, 
self-driving cars, smart cities, 
health care, big data, HPC, virtual 
reality and more. 
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