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DeepArmor® is designed to see what others can't.

Traditional antivirus solutions only stop cyber threats that have been used in previous attacks. 
The DeepArmor product from SparkCognition uses the power of AI to stop new threats that no one 
is looking for. Learn more at go.sparkcognition.com/deeparmor



07
C

O
N

T
E

N
T

S

48

12
Data Points
Recent innovations 
in the field of military 
and defense. 

BY SOHA MEHMOOD R A Z A

10
In Conversation
Hear from Admiral 
John Richardson, 
the United States’ 
31st Chief of Naval 
Operations. 

BY COGNITIVE TIMES 
STAFF

44
The Brief History 
of AI
Take a look back in time 
to explore significant 
events that have led to 
the evolution of AI.

BY MAHE ZEHR A

42
What is CyberWar-
fare?
Learn about different 
types of cyberattacks 
and their effects.

BY COGNITIVE TIMES 
STAFF 

16
Market Leader
An interview with 
Joshua Wilson, 
Senior Vice President, 
Service Lines & 
Technology at LMI. 

BY A M A N D A C E N T E R

20
Action Plan
Explore the latest 
tech seminars, books, 
and conferences.  

BY SOHA MEHMOOD R A Z A

14
Tech Explainer
Cybersecurity threats 
are alarming for 
drones. How do you 
mitigate them?

BY ZEHR A AKBAR

50
The Origin of Op-
erations Research
A history, ongoing 
changes and develop-
ments in OR.

BY MAHE ZEHR A

22
AI Writer
See how an AI writer 
expresses thoughts 
on AI in defense. 

BY COGNITIVE TIMES 
STAFF

24
What is the Role of 
AI in Military and 
Defense?
Explore applications of 
AI in defense opera-
tions through graphics. 

BY COGNITIVE TIMES

STAFF 

07
Meet The Mind
Prachi Sukhatankar 
shares winning 
strategies. 

BY COGNITIVE TIMES 
STAFF

48
HyperWerx
A place where the phys-
ical and digital worlds 
come together.

BY COGNITIVE TIMES 

STAFF

Innovators see beyond physical limitations to create amazing possibilities.

Boeing is proud to work with partners who are committed to creating  

a better world.

INNOVATION THAT’S
OUT OF THIS WORLD



CONTRIBUTING WRITERS

WenChen is a space nomad, cosmic meditator, and imaginary 

world builder. Born and raised in Shanghai, China, educated in 

the U.S and now an artist and movie consultant. WenChen worked 

previously in PE and as a TV host. She travels often to Andromeda.

COGNITIVE TIMES © 2016-2021 SparkCognition, Inc. at 4030 W. Braker Ln., Bldg. 5, Ste. 500, Austin, TX, 78759.  All rights reserved.
For reprints, reuse permissions, and licensing requests, please email editor@cognitivetimes.com.

Please recycle this magazine.

Zehra Akbar, VP Strategy & Operations, SkyGrid
Zehra leads business development activities and consumer-

focused strategic directions at SkyGrid. Zehra is passionate 

about the potential of technologies such as drones and 

blockchain and represents SkyGrid at global committees and 

organizations such as GUTMA and ATCA. With nearly 10 years 

of experience, Zehra specializes in digital transformations, 

organizational redesign and strategy development. At 

SparkCognition, Zehra led multiple projects, including the 

company’s expansion to new markets. Previously at Deloitte, 

Zehra helped organizations recognize, assess and introduce 

emerging and disruptive technologies to realize economic and 

societal benefits. She has also helped clients evaluate and 

integrate key technologies and build institutional capacity during 

her time with Accenture and USAID. Zehra has a Bachelor’s 

in Economics and a Masters in Global Policy Studies from the 

University of Texas at Austin.

EDITOR IN CHIEF

Amir Husain

MANAGING EDITOR

Mahe Zehra 

EDITOR

Amanda Center

CREATIVE DIRECTOR

Milton Lopez

DESIGNER

Ahsan Naveed

STAFF WRITERS

Soha Mehmood Raza



6  COGNITIVETIMES.COM

One of the ironies of human history is that many technologies 
that are ultimately used to do good in the world, were conceived 
as weapons of war. Take the internet, the fabric of commerce and 
communication that links the modern world, originally funded 
by what is now the Defense Advanced Research Projects Agency 
(DARPA) and intended to create a secure, continental commu-
nications network that would survive a Soviet nuclear strike. Or 
GPS, designed originally to guide projectiles and locate soldiers 
in battle. Or jet engines, affixed originally to fighter aircraft. The 
list goes on and on.

Like other cutting edge areas of science and inquiry whose de-
velopment has been accelerated due to defense investment and 
interest, Artificial Intelligence has been no different. In fact, pri-
or to the existence of the term “Artificial Intelligence”, the area of 
Cybernetics owed its existence in large part to military funding 
and needs born in war. Norbert Wiener, the father of Cybernetics, 
applied much of his work to developing - ultimately unsuccessful-
ly - semi-autonomous anti-aircraft systems during WW-II. Echoes 

Amir Husain
Founder & CEO of SparkCognition

FROM THE
EDITOR

NOTES

of that work continue to ring and reflect through defense budgets 
today; more intelligent systems for autonomous identification of 
targets, prediction of where potential targets might be, and so on. 

Much as ARPA, DARPA and DoD funded AI work on this side of 
the Atlantic, in Europe too, we saw the same pattern. One of the 
most notable examples is the story of Alan Turing and his work 
to decode German communications encrypted with the Enigma 
machine in the late 1930s. Turing, a renowned British mathema-
tician and computer scientist, built machines that would decipher 
Enigma’s complex codes. Turing’s work was the first-of-its-kind 
and created the theoretical underpinnings for much of comput-
er science and artificial intelligence. It wasn’t until later, in the 
1950s, that Turing proposed his now-famous experiment, the 
“Turing Test”, a method for determining and measuring machine 
intelligence. So, along with being a celebrated mathematician and 
computer scientist, and a founding father of artificial intelligence, 
Turing also played a decisive role in the war, a role that helped 
shape the future not only of research and work on intelligent ma-
chines, but also of the world. 

This story and others like it that recount the interplay between 
science and defense, reflect critical milestones in the history of 
exponential technologies. With that theme in mind, this edition of 
Cognitive Times explores the intersection of defense and AI, and 
brings forth thoughts and commentary from some of the brightest 
minds in the field.  

One of these minds is the former Chief of Naval Operations of 
the United States Navy, Admiral John Richardson. Admiral Rich-
ardson shares his fascinating views on AI applications in the field 
of battle and how technology can shape the future of war. You will 
also find key insights from Amentum’s Prachi Sukhatankar and 
LMI’s Josh Wilson on their work, culture, and commitment to in-
novation. 

The newly appointed Chief Data Officer at Army Futures Com-
mand, Colonel Matthew Benigni, also speaks to us about his past 
work at the US Special Operations Command and what’s to come 
for the Army Futures Command. SkyGrid’s VP of Strategy and Op-
erations, Zehra Akbar, shares her company’s work in using AI to 
provide cyber protection for drones. 

There is much more to explore in the pages that follow. I hope 
you enjoy this edition of Cognitive Times!

THE PEOPLE, TRENDS, AND IDEAS TRANSFORMING AI
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Prachi Sukhatankar is the VP of Technology Solutions at Amentum

PRACHI SUKHATANKAR
MEET THE MIND BY COGNITIVE TIMES STAFF 

Prachi is a multi-faceted technology executive who has taken diverse leadership roles over 
a span of 20 years, guiding the strat-egy, engineering, go-to-market, and delivery of digital 
solutions to transform businesses in both private and public sector. Prior to joining Amentum, she 
was a Technical Fellow for SAIC. She holds a master’s degree in Computer Science from University 
of Illinois at Urbana-Champaign, a bachelor’s degree in Electrical Engineering from College of 
Engineering Pune, India, and executive education in design thinking & innovation, data science, 
and leadership. She has served in leadership and mentoring positions for regional organizations 
like Northern Virginia Technology Council and Wom-en In Technology. She believes in a growth 
mindset and enjoys exploring topics at the intersection of    business, technology, design, and 
humanities. 
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MEE T THE MIND

strategy, and formalizing 
the partnership. In a 
public sector context, this 
is a great way to bring 
commercial technologies, 
co-develop, gain scale 
and mitigate technology 
risks. In Amentum’s 

Strategic Growth Office, we align these efforts with our key solution 
areas, but are also open to exploring other, more opportunistic 
partner-ships as well as vendors in emerging technology areas. 

I would say every firm should think of what their overall business 
ecosystem looks like beyond tiered partnerships to include 
stakeholders, vendors, academia, and sometimes even competitors. 
Larger firms may have the appetite for a larger playground and 
smaller firms may be more fluid in terms of letting the ecosystem 
grow more organically.

CT: You are a technologist at heart! What near-term technologies 
excite you the most and why? 

PS: I am a technologist by head and a creator/futurist by heart! 
I find hyperautomation, digital me, and formative AI exciting 
because of the human-machine interaction they enable, their fluid 
experiential aspects and the signifi-cant impact they can have. I find 
climate technologies motivating given the breadth of sectors they 
span including infrastructure, energy, transportation & mobility, 
food & agriculture, and more.

around cybersecurity 
vulnerabilities, ethics and 
trustworthiness of AI, 
which has far-reaching 
consequences especially 
within the public sector. 
The bottom line is that 
this technology area 
is truly all-encompassing, requiring not just innovation but a 
multidimensional, systems view and thinking.

CT: Why is fostering a culture of innovation important to you?
PS: Curiosity, which is a key ingredient of innovation, is very 

intrinsic to an individual human mind. Similarly, problem-
solving and the desire to make the world better is intrinsic to the 
collective mind that is formed through the notions of communities, 
organizations, nations, and ultimately through global connectivity. 
When you foster a culture of openness and innovation, you are 
essentially freeing the individual and the collective mind to be itself. 
It’s that simple. From a purely practical business lens, this has huge 
benefits in terms of delivery excellence, growth, competitiveness, 
and talent retention as well as attraction.

CT: You are spearheading a technology partnering strategy to 
complement your internal efforts. Can you share more insights into 
how you think about this area and how it may apply to other firms?

PS: For our strategic partnerships, we now have a repeatable 
model with a sequence of vendor evaluation, rapid proof-of-
concept projects, defining joint value proposition and go-to-market 

“When you foster a culture of openness and 
innovation, you are essentially freeing the 

individual and the collective mind to be itself. It’s 
that simple”.

transformation is triggered through internal and external drivers. 
In the case of missions of importance to our national security, these 
drivers range from adversarial threat and technology landscape, 
federal innovation/modernization priorities, acquisition policy 
changes to budgetary pressures. This is why digital transformation 
truly needs to be thought of as a journey where if you sense a 
stagnation along the way, then you should feel free to ask the 
question of what needs to be realigned - is it the vision? Is it 
customer understanding? Is it communication and adoption?

CT: A portion of your past and current work has been focused on 
AI-based predictive analytics. How have you seen this technology 
impact the private and public sectors in the last few years?

PS: My early work in predictive analytics was more than a 
decade ago within the public health domain. Since then a lot of 
things have changed: the vendor landscape has exploded with tools 
and technologies ranging from platform to SaaS models; there are 
more and more packaged solutions specializing in specific domains 
like cyber risk, industrial asset management on the heels of early 
adopter domains like retail, weather, finance, healthcare, and en-
tertainment. There are also newer vocabularies, frameworks, and 
standards that have evolved, so have newer job descriptions and 
employment opportunities.

For public sector, from the executive order to create the Amer-
ican AI Initiative in 2019 to the formation of GSA’s AI CoE in 2020 
and establishment of National AI Initiative Office this year, there is 
significant focus in terms of AI-based R&D, workforce development, 
resources, and standards, ultimately fostering a U.S. AI advantage 

that is critical to national 
and economic security. 
A few significant ap-
plied domains that are 
evolving are focused 
on productivity, 
military readiness and 
maintenance/logistics. 
Some examples here 
are DOD JAIC’s (Joint 
Artificial Intelligence 

Center) mission initiative in predictive maintenance (now known 
as joint logistics), Defense Innovation Unit (DIU)’s focus on critical 
artificial intelligence, and Army’s PPMx (Prognostic and Predictive 
Maintenance) program, among others.

From a commercial lens, predictive analytics has become 
embedded in certain areas like productivity tools, retail, personal 
health, to a point where I wonder if perhaps its value proposition 
is getting diluted because it has become a bit invisible. There 
are still several areas where there are vast R&D opportunities 
and ongoing efforts. More importantly, there is now a dialogue 

COGNITIVE TIMES: As the VP of Technology Solutions at Amen-
tum, you oversee and implement critical next-gen technology 
strategies. In your experience, what key considerations should an 
organization keep in mind while attempting this?

PS: An organization’s technology strategy should be grounded 
in its business strategy keeping in mind its stage on the growth 
curve, size of the organization, and overall technological posture. 
For example, for a large services organization like Amentum with 
a diverse portfolio of customers and services, our technology 
strategy focuses on developing differentiated digital solutions that 
are broadly applicable and in lockstep with federal customer needs, 
market trends, and technology advances. 

The other key consideration should be identifying areas that 
are adjacent to the core business so that the core services can act 
as a launchpad towards growth into these newer areas. This is 
important so that the R&D efforts are not siloed but can be infused 
and scaled via the core, at the same time reimagining newer 
offerings and business models. 

Finally, the technology strategy needs to be supported by a good 
business ecosystem including partners and complemented by the 
right organizational structures for execution.

CT: Oftentimes, it can be difficult to properly execute digital 
transformations across an organization. How can cutting-edge 
technology solutions go beyond rhetoric to successful deployments 
that yield significant results?

PS: By now the term digital transformation has become overused 
and a bit hyped, which is not a bad thing in itself. The term is 
however inter-preted in 
different ways, and the 
corresponding initiatives 
have been scrutinized 
through a binary ‘failure 
or success’ lens versus 
a more nuanced metric-
based measurement.  

The simple realization 
for me, early on, was 
that the keyword here 
is ‘transformation,’ and not ‘digital.’ Transformation is the 
significantly different future state that organizations desire either 
for themselves or the customers they serve. With this mindset, 
cutting-edge digital technologies can be looked at as enablers and 
not the end-state. This opens the doors to consider additional 
enablers such as stakeholder-centric discovery (asking the question 
‘why?’ upfront), organizational change management, policies and 
so on, ultimately leading to successful deployments. 

Lastly, organizations need to keep in mind that this envisioned 
future state is a temporary one before the next cycle of 

“The simple realization for me, early on, was 
that the keyword here is ‘transformation,’ and 
not ‘digital.’ Transformation is the significantly 
different future state that organizations desire 

either for themselves or the customers they 
serve”.

THE PEOPLE, TRENDS, AND IDEAS TRANSFORMING AI
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ADMIRAL JOHN 
RICHARDSON

BY COGNITIVE TIMES STAFF WRITER

IN CONVERSATION

Admiral John Richardson served as the 31st Chief of Naval Operations 
of the United States Navy. Prior to leading the U.S. Navy, he served as 
Director of the Naval Nuclear Propulsion Program where he oversaw 
the design, construction, operation and disposal of the Navy’s over  100 
nuclear power plants operating on warships deployed around the world. 
An engineer by training, with Masters degrees from MIT, the Woods Hole 
Oceanographic Institution and the National War College. Since retiring 
from the Navy, Admiral Richardson has joined the Board of  Directors 
for the Exelon Corporation, The Boeing Company, BWX Technologies and 
SparkCognition Government Systems.

COGNITIVE TIMES: Admiral Richardson, 
thank you so much for speaking with Cog-
nitive Times. You have recently stated that 
successful employment of AI is the key to 
future victory. As competition accelerates 
and leading AI developments now occur at 
a global scale, how can the Department of 
Defense maintain its edge and implement 
a practical, successful AI strategy? 

Admiral John Richardson: Well as you 
know, the Department has been moving 
aggressively to establish the structure, 
policy, and guidance to implement an 
approach to AI. I would recommend read-
ing “Implementing Responsible AI in the 
DoD” (26 May 2021) and “DoD AI Ethical 
Principles” (21 February 2020) as a start 
to understanding the DoD’s approach. 

If I can add anything to these strong 
documents, it would be that we now ALL 
have to get started doing things. We can 
expedite making our data useful for AI 
algorithms - past data where it can be 
useful, but certainly any data that we 
generate going forward. It seems to me that 
a “sandbox” for testing and experimenting 
with AI would be extremely useful. 
Work still left to do includes developing 
the testing, validation, and verification 
methodology for AI. To be relevant, this 
must occur at a much quicker pace that 
will be new for DoD, but must also result 
in trust and confidence in the outcomes. 
And finally, how do we “push” these tools 
out to the de-ployed force? So, a lot to do 
- time to move into the action phase. And 
not a moment to lose - we’re in a heated 
competition. 

CT: There are many uses for AI, as 
you’ve cited. But one important area of im-
pact is in increasing the efficacy of existing 
systems. Both in terms of their lethality 
and their readiness. How does artificial 
intelligence impact mission readiness for 
our Navy and increase safety for deployed 
personnel? 

AJR: I think that this is a gold mine for 
AI! What better way to validate and build 
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trust and confidence in a new AI tool than to check it against a sys-
tem that we already know? We can start by developing AI systems 
that will help monitor the “health and welfare” of our own sys-
tems - the electrical, mechanical, information systems that drive 
our platforms. Simply removing the cognitive burden of system 
monitoring from the operators will free up more brainpower to 
concentrate on the more sophisticated aspects of operations and 
warfighting. And then of course the AI system will help us glean 
even more performance out of our systems - optimizing and exp-
loring new ways to run them. So a double benefit - more automatic 
monitoring and improved performance. 

Another area where AI could be used to tremendous effect is in 
improving our safety performance. This was an idea that former 
Deputy Secretary of Defense Robert Work contributed to a discus-
sion of near-term uses for AI. Imagine bringing the power of AI 
to optimizing safe vehicle routes, collision avoidance, and other 
areas of performance that bring risk to our service members. Set-
ting an AI capability to search and sift through all of our safety 
reports could easily yield insights to make things safer. 

CT: As the former Chief of Naval Operations for the United 
States Navy, you have seen our oceans transform and become 
increasingly more digitalized. In context of stealthier mines, 
next generation submarines, hypersonics at sea, more advanced 
sensors and unmanned maritime aerial capabilities, there are a 
host of innovations coming to our oceans. At a time when large 
increases in our defense budget may no longer be possible, how do 
the US and its allies continue to adapt to these shifts? 

AJR: To my thinking, we’re on the cusp of a technological revo-
lution. The future, including the future of warfare, will be quickly 
divided into two groups: those that incorporate, adopt and adapt 
to the potential that AI brings, and those that miss this oppor-
tunity. The gap between these two groups is already starting to 
open, and will rapidly open even more. One group will have advan-
tages that may be definitive. The nature of the digital age is that 
once an advantage is established, it’s unclear if it will be possible 
to “catch up.” 

So this is not an option if we want to retain primacy or even 
remain competitive. The other thing about this tech revolution is 
that it will require different structures and different approaches 
than the current system employs. If defense budgets stay rela-
tively constant, then it’s a matter of prioritization. What’s the best 
way to reduce the financial commitment to systems that add less 
and less value, while increasing the commitment to those systems 
that will make a difference going forward. 

My final thought in this is that our way ahead MUST be guided by 
rigorous experimentation, exercises, wargames, and prototyping. 
We will learn and reduce risk faster by DOING than we will by 
studying. And then reducing the cycle time of acquisition to allow 

the incorporation of lessons learned will enable staying ahead of 
the competition.

CT: You often comment on the potential of human-machine 
teams assisting our warfighters. Can you tell us more about this 
and the impact it can have? 

AJR: Well, I think that just about every warfighter in the future 
will be participating in some form of human-machine team. Peo-
ple’s performance will be enabled and enhanced by machines. The 
question will be how to divide the work to be done. What things 
are best done by the machine part of the team, and what is best 
done by people? It’s an important question to get right because 
it will determine our recruiting, education, and training in the 
future. 

My sense is that the machine contribution could be a relatively 
flat playing field - just look at technology today for a sense of how 
this could go. Technological advantages can be had, but the mar-
gin is slim and perishable. So we need to be the best at making 
continuous improvements as I describe above. We need to learn 
and develop quickly. 

And our future competitive advantage will be determined by 
the creativity, collaboration, risk, learning, and decision-making 
of our people. Just as we’ve learned so much about how algo-
rithms can be more powerful, we have also learned a tremendous 
amount about how humans make decisions. Our biases, influences, 
vulnerabilities, and strengths. How do we develop a training and 
education program to maximize all these human traits and skills? 
Where can technology help sharpen the human dimension? Big 
questions that need vigorous exploration through experimenta-
tion. 

CT: Looking to the future... perhaps two, three decades out, as 
AI applications in the field of battle continue to scale, what will the 
future of air, land, sea and subsea applications look like? 

AJR: I hope that I’ve already given a small glimpse of what I 
think that future will look like. In 2-3 decades, only the teams that 
have fully adopted the potential of AI will be relevant on the field 
of battle. The rest will have already been swept away. This future 
will be defined by rapidly learning teams. I think this future will 
make even more clear that warfare is, at its essence, a human 
endeavor - a competition between learning and adapting enemies. 
The team that achieves the best synthesis of creative people who 
are fully aware of their vulnerabilities, and technology to enhance 
that creativity and mitigate weaknesses - to learn and adapt faster 
- will be the team that gains advantage and stays on top. This is an 
existential question, and the winner may very well take all. Let’s 
get to it!
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BY SOHA MEHMOOD RAZA

NEXT-GEN TECHNOLOGIES IN DEFENSE

High-end technologies such as artificial intelligence, 
big data, 3D printing, and quantum computing are 

changing the ways militaries all over the world are address-
ing security threats. A poll by Verdict concluded that AI and 
quantum computing will be the next-gen technologies in 
the armed forces. The United States is leveraging the pow-
er of these technologies to design advanced weapons, fighter 
crafts, ground vehicles, and naval vessels. The US military is 
employing AI models to hunt submarines and safeguard har-
bors. Whereas, quantum computing is used to fight in com-
plicated situations in war zones. (“AI and quantum computing to 
be the most impactful next-generation technologies in defence: Poll” 
- Army Technology)

AI CONTROLS WEAPONS

A blue-sky research division of the Pentagon, Defence 

Advanced Research Projects Agency (DARPA) exercised 

a mission in which AI-enabled robots were armed to 

interact with friendly and enemy robots through radio 

transmitters. Drones and robots took to the skies to 

find terrorists that were hidden in several buildings. 

Dozens of robots were involved in this exercise without 

being remotely operated by humans. They were given in-

structions to find and eliminate targets when necessary.  

(“The Pentagon Inches Toward Letting AI Control Weapons” 
- Wired)

VIRTUAL ASSISTANTS IN MILITARY

The US Defense Advanced Research Projects Agency 

(DARPA) has announced the development of AI-based 

technologies to help the military workforce perform 

complex tasks. This initiative will be held under the Per-

ceptually-enabled Task Guidance (PTG) programme that 

focuses on the development of virtual assistants. They 

will assist military personnel with visual and audio feed-

back. AI will collaborate with humans to reduce errors 

and make effective decisions. (“DARPA’s PTG seeks to 
develop AI technologies to help military personnel” - Army 
Technology)

ARTIFICIAL NEURONS

Researchers from Zurich have developed an energy-ef-

ficient device using Neuromorphic engineering. It is a 

promising approach towards generating artificial neu-

rons that can decode brainwaves. The technology bridg-

es the gap between natural and artificial intelligence 

and develops an innovative method of treating epilepsy 

patients. The data from brainwaves will be recorded in 

the chip and measured using an intracranial electroen-

cephalogram (iEEG) in real-time to identify the affected 

regions of the brain.  (“Artificial Neurons Recognize Bio-
signals in Real Time” - University of Zurich)

PROGRAMMABLE DIGITAL FIBER

MIT researchers have developed a programmable dig-

ital fiber that contains temperature, memory sensors, 

and a neural network program. It senses, stores, and 

infers the physical activity of the subject when the fiber 

is sewn into a shirt. Digital fiber has the ability to deter-

mine the patterns in human body functions and the data 

can be used to monitor physical performance. Its ap-

plications will be helpful in medical inference and early 

disease detection. (“Engineers create a programmable 
fiber” - MIT News)

WHAT’S 
HAPPENING 
IN TECH
Realistic 3D printing composition, copyright Macrovector via Creative Market
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B Y Z E H R A A K B A R  

A HOLISTIC 
APPROACH TO 
UAV SAFETY

TECH E XPL AINER

From autonomous drones to air taxis, the urban air mobility market has ad-
vanced rapidly over the last two to three years. These drones are performing 
real commercial tasks – they are delivering packages, conducting industrial in-
spections, providing emergency assistance, and will eventually transport peo-
ple.

Based on the latest data, the Federal Aviation Administration (FAA) predicts 
the commercial UAS fleet by 2025 will likely number 835,000 vehicles. 1.7 times 
larger than the current number of commercial sUAS. More drones are expected 
to take flight in coming years spanning a wide range of civilian and commercial 
use cases, but all this comes with as-yet unaddressed challenges. Drone data 
integrity, maintenance, and drone deconfliction need to be addressed. These 
issues range in severity from inconvenient to dangerous. On the one hand, sig-
nificant growth in drone numbers and capability is incredibly exciting, however, 
this also presents a major challenge in terms of effectively protecting aircraft 
systems from being attacked by zero-day cybersecurity threats remotely.

The Federal Aviation Administration
(FAA) predicts the future of commercial
UAS fleet by 2025

With the rise of communication between people and devices 

and the rise of computing performance, aircraft such as drones 

are not immune to cybersecurity risks that have become preva-

lent and critical issues for other industries. Large numbers of 

airborne drones are essentially a network of flying computers in 

the sky. Just like the computers we use today, these drones can 

be hacked if not secured properly, posing dangers when they are 

flying close to a crowd of people or a busy highway.

DeepArmor® is already proven and effective in the commercial 

sector. Now, the technology can be extended for use on UAVs 

within the defense industry to counter national security threats. 

Considering emerging threats as seen in the capture of the RQ-

170 by Iran are now a fact of life, an AI-based approach is critical 

to detect and prevent such cyberattacks. The DeepArmor® Aerial 

product can provide this detection and protection by deploying 

directly on drone hardware even when network connectivity is 

approach can learn the DNA - the structure - of what a ma-

licious file might look like instead of merely relying on an existing 

threat database. This type of technology can function even when 

network connectivity is non-existent or impaired and can defend 

drones against zero-day threats. AI-powered cybersecurity will be 

key in ensuring public safety by providing an adaptable system 

that protects against never-before-seen attacks.

Leveraging machine learning technology combined with a 

“defense in depth” approach can provide multiple layers of 

protection for an endpoint. Cognitive cybersecurity solutions 

In this emerging environment, new security threats will often 

take the form of previously unseen, “zero-day” attacks. Tradition-

al anti-malware software, dependent on signatures of known 

threats, will not be adequate to detect such sophisticated, new 

malware.

AI-powered cybersecurity holds the key to detecting malicious 

activity on the edge and preventing it from making its way on 

to a drone or executing on its computer systems. An AI-based 

impaired or non-existent.

Boeing and SparkCognition’s joint venture, SkyGrid, is taking 

this new, intelligent approach to security by employing AI to detect 

and prevent cyberattacks from impacting a drone, a payload, or a 

ground station. Integrated with SkyGrid’s airspace management 

system, AerialOS™, the DeepArmor® product can be deployed di-

rectly on drone hardware to extend AI protection and defend dro-

nes from sophisticated cyber attacks.

enable more advanced airspace security than traditional anti-

malware systems which remain reliant on signatures of known 

threats. In contrast to known signatures, heuristics, or other 

dated rules-based approaches to detect security threats, the 

DeepArmor® product uses patented machine learning technology 

and a layered protection strategy to protect a drone’s endpoints. 

Not only can DeepArmor® protect drones from known threats, its 

machine-learning detection engine also uses advanced classi-

fication algorithms to predict and prevent zero-day attacks, 

enhancing protection.

Preventing Malicious Activity with 
AI-Powered Cybersecurity

A New Era of Protection for Drones in 
Defense

1 2

Images courtesy of SkyGrid Images courtesy of SkyGrid
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LMI

On LMI, Its Mission, and How It Got 
Where It Is Today  

In 1961, influenced by the advice of then 
Secretary of Defense Robert S. McNama-
ra, a small team in the Pentagon stood up 
LMI—an organization “to bring the best 
minds to bear on solving our government’s 
most complex logistics management prob-
lems.”  Since then, LMI has evolved into a 
robust government and defense consul-
tancy with deep expertise in logistics and 
a broad range of digital and analytic solu-
tions, and management advisory services 
for multiple areas of government. 

“When our government founded us, 
they really thought about that through 
the lens of policy—do we have the right 
policies to ensure we’re driving the 
outcomes that we want from an enterprise 
perspective?” says Josh Wilson, the senior 
vice president, service lines & technology 
at LMI. “We continue to provide world 
class research and policy expertise. It’s a 
huge part of our DNA, but today’s LMI has 
digital expertise infused in everything we 

do, and this shows up in the solutions we 
deliver. We also execute large complex 
programs that support the Army Data and 
Analytic Platforms effort under PEO-EIS.”  

Although the company has seen 
tremendous growth since its inception, 
LMI has kept its mission clear: enable 
positive transformation and progress for 
our federal and defense agencies. This 
mission inspires and resonates deeply 

with its people. 
“What hasn’t changed is our focus on 

practicality. We want to come forward 
with ideas that can be implemented,” says 
Wilson. “People come here because they 
want to have a real impact on the govern-
ment and people come here—like they did 
60 years ago—because this is a place that 
prioritizes mission impact over top line 
revenue.” 

B Y A M A N D A C E N T E R

TM

Image Courtesy of LMI
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On Value And An Innovative Ecosystem  
Governments are confronted with 

unique challenges, which require an 
undiluted focus from organizations 
addressing a range of national security 
initiatives. At LMI, taking a proactive 
approach to understanding the landscape 
of possible challenges and being heavily 
involved in the surrounding partner 
ecosystem are key to the process.  

According to Wilson, “You can’t wait for 
the government to come forward with their 
problem and then sit back with a bunch of 
really smart brains to think about those 
problems and what that solution would 
look like. You have to become a porous 
organization; you have to be really tied into 
this community. As a professional services 
firm, to understand what is possible, you 
have to understand what’s out there. And, 
to do that, you have to be a convener. You 
have to be a convener of academia. You have 
to be a convener of technology startups. 
You have to be a convener of a broad set of 
customers across the federal government. 
Democratization of information just 
means, if you want to continue to be 
relevant as a services company, you have 

to do more than just help the government 
think about those problems. You have to be 
able to bring perspectives around what is 
possible that are informed by possibilities 
that go beyond your organizational walls.” 

Fostering innovation and collaborating 
with partners are critical pillars of success 
for LMI in implementing solutions for its 
government clients. To LMI, the work is 
not about being the lowest-price, tech-
nically acceptable provider or delivering 
commodity IT services, it goes all the way 
back to LMI’s founding mission: “to bring 
the best minds to bear on solving our go-
vernment’s most complex management 
problems.” Leaning into that core vision, 
LMI has built up an ecosystem and partne-
red with companies with a shared drive for 
bringing value to the government. 

Industry
Federal Government Consulting 

Location
Tysons, Virginia 

An interview with Joshua Wilson, 
Senior Vice President, Service Lines & 
Technology at LMI 

“We don’t hire people for contracts. We hire people for 
long-term employment at LMI because we think they have 

potential to make a big difference.” 

“In today’s world, to get the 
best idea, you have to be a 

convener.”

Ai and machine learning concept stock photo containing intelligence and copyright Tzido Gallery via Creative Market
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“We are a company you call when there’s 
large defined, or not so defined, problems 
without a clear solution. Or, in a business 
scenario, where you have clearly defined 
problems today, but, as you look to your 
future, there are major changes on the ho-
rizon so you’re going to need someone that 
can adapt with you,” says Wilson. “When 
we say we have a technology partnership, 
that doesn’t mean that it’s something on 
paper, it means we have dedicated en-
vironments, where we stand up their tech-
nologies, we take data that we have unique 
access to, we build out demos, and we test 
whether or not these solutions can deliver 
real value with real data. Clients aren’t 
paying us for that. We are doing that all on 
our own dime. And we are doing that so, 
when they show up and we tell them this 
will solve your problem, they know it’s not 
something we read in a brochure.”

At LMI, engaging collaborators in its 
ecosystem is about more than gaining 
perspective and context on the capabil-
ities in the market, it’s a differentiated 
approach all about creating value for end 
customers. Wilson adds that, ultimately, 
“[Partners] reduce our time to value, and 
that’s the game we are in. We want to get to 
a solution fast. So, if your end state is time 
to value and you don’t have a technology 
partnership strategy, you’re going to get 
run over.”

Wilson.  
In reference to LMI’s first-place recog-

nition in the Washington Post’s Top Work-
places 2021 list, he adds, “It’s not surp-
rising to me at all, after being here for 8 
years, that we were rated that way by our 
employees. Yes, today we work on Jason 
Bourne–type problem sets and many of our 
employees came to LMI to get the opportu-
nity to support those programs, but we de-
monstrated, especially during COVID-19, 
that we care. Not a single employee was 
laid off. Even when that was very incon-
venient from a profit and loss perspective. 
We also provided stipends to outfit their 
home offices along with care packages and 
other efforts”

“I think when you do those things and 
demonstrate that level of care, there’s lots 

More Innovation On The Horizon? 
Wilson notes that when it comes to deli-

vering value, real success lies in providing 
specific solutions to a problem, not just 
demonstrating capabilities. “The com-
mon mistake I see a lot of folks make is 
they stand up a data science cell. No one is 
buying data science. Everybody is buying 
specific solutions. It’s really the solutions 
that I think are going to drive your success, 
which means you are going to be doing ad-
vanced analytics for what?” He also adds 
that you need to “figure out what problem 
areas you want to focus on because you 
can’t just be great at IT for all IT things. 
You’ve got to have this combination of 
deep functional expertise and understan-
ding of the mission and of the business 
area, coupled with a high digital IQ.” 

of trust. So, when you make hard changes, 
like reorganizing LMI the way we did, and 
restructuring the organization so dras-
tically after 50 years in a different direc-
tion, you can only do those things if there’s 
a lot of trust. That’s why I think, in the last 
3 years, we have had incredible success and 
growth.”
About Josh Wilson: 

Josh leads LMI’s Service Lines and Tech-
nology organization spanning concept 
development and customer delivery of 
capabilities for all LMI Services. He pre-
viously served as LMI’s vice president of 
Digital and Analytics Solutions, directing a 
team that helped federal agencies leverage 
analytic-driven innovation to materially 
improve citizen services and operational 
performance.

And Wilson predicts “digital IQ” and 
digital expectations are only going to in-
crease in the field. While he believes the 
DoD will reach a certain scale of innovation 
before other areas of government due 
to its budget size, “everyone across the 
federal government is highly aware of the 
direction in which they need to run.” 

As an example, he adds that, “The re-
quired pace of innovation for the DoD to 
stay relevant and to be able to deter or 
defeat near peers is stressing the Army 
organizational construct. That’s why you 
see things like Army Futures Command 
standing up, and why you see things like 
the Joint AI Center. And they’re standing 
that up under the CIO (Chief Information 
Officer) of the entire DoD, who is a direct 
report to the Secretary of Defense, because 
the pace of innovation requires it.”
And Most Importantly, On Trust 

To Wilson, trust is paramount. As a for-
mer U.S. Army officer and current military 
spouse, he places a heavy emphasis on 
trust with LMI’s government customers, 
but also with the people at LMI. “You can’t 
have a high-functioning organization with 
cohesion and effectiveness if there’s not 
trust. People will never trust you unless 
they genuinely and honestly believe that 
you care about them. That comes through 
authentic gestures, through doing things 
for them when it’s not convenient,” says 

As a senior executive officer of the LMI 
Research Institute and LMI Ventures, 
the latter of which he helped establish, 
Josh manages a portfolio of partnerships, 
developing enterprise data management, 
modeling and simulation, and AI solutions 
to address immediate client challenges.

Prior to LMI, Josh was a U.S. Army 
officer, serving two overseas tours focused 
on infrastructure reconstruction efforts 
in Iraq. He later joined Deloitte’s public-
sector practice, where he specialized 
in analytics-driven business model 
transformation and strategic planning 
engagements. Josh holds a bachelor’s in 
systems engineering from the U.S. Military 
Academy and a master’s in engineering 
management from the Missouri University 
of Science and Technology.
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“For us, it’s all about time 
to value, how long does it 

take for us to go from client 
challenge to solution. It’s not 

about owning intellectual 
property. It’s all about 

providing solutions to our 
customers at the pace of 

need.” 

Double exposure of businessman hand stock photo containing intelligence and copyright Tzido Gallery via Creative Market
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03-04 NOVEMBER 2021

The AI summit Silicon Valley 2021 in Santa Clara 
Convention Center, California is going to be one 
of the largest artificial intelligence in partnership 
with IoT World Silicon Valley. The event will be cov-
ering end-to-end intelligence processes, Research 
and Development (R&D), Return on Investment 
(ROI), Proof Of Concept (POC) to production, scal-
ing intelligence, and innovation acceleration.

19-20 OCTOBER 2021

Deep Learning Summit Toronto 2021 is a two-day 
event to be held on the 19th and 20th of October. 
The event aims at combining high-end technologies 
with real-world problems to solve the challenges 
faced by society. Academia and industry will come 
together to share case studies and highlight AI-
based solutions for businesses. The program is an 
opportunity to learn from leading AI practitioners, 
to collaborate, and make connections with a broad 
range of attendees. 

NO W AVAIL ABLE

The World AI Show is a virtual conference focused on innovat-
ing the tech-driven future of Singapore through governance 
initiatives and technology. The event will bring together AI 
thought leaders, CEOs, CTOs, CIOs, Heads of Innovation, AI & 
ML experts, and Chief Digital Officers to discuss post-crisis 
transformation plans. Get yourself registered to witness use-
case presentations, panel discussions, tech talks, and work-
shops that can help you understand the latest trends in AI.

JOIN

READ

NO W AVAIL ABLE

Atlas of AI” by Kate Crawford highlights the hidden costs of Ar-
tificial Intelligence, from labor and privacy to natural resourc-
es. The book reveals how AI has been used by undemocratic 
governments to monitor and surveil their citizenry. Instead of 
discussing AI algorithms or deep technical details, the book 
focuses on political and material perspectives and the down-
side risk AI poses in potentially centralizing and concentrating 
power in the hands of a few.

NO W AVAIL ABLE

In the past few years, the Pentagon has raised concerns, for the Unit-
ed States and its allies, over China and Russia as potential military 
threats. This insightful book by defense expert  Michael O’Hanlon 
determines that local crises could pose a threat to peace and details 
the measures the United States needs to employ to deter risks. In 
particular, the author discusses the concept of “integrated deter-
rence” which combines military options with economic measures.
This book is available on Amazon.

READ

GO

GO

https://bit.ly/3fHBj9q

https://bit.ly/2VF7wXu

https://bit.ly/3ETtBUz

https://amzn.to/2XsFgbR

https://bit.ly/3k9sOXg

©SparkCognition, Inc. 2021. All rights reserved.

Reimagine industrial 
maintenance. Transform 
your operations.

Predictive maintenance programs must 
evolve to deliver tangible business value. By 
harnessing the power of AI, the SparkPredict 
solution generates actionable insights to 
protect your critical assets and improve your 
competitive advantage.

Discover the industry’s most-deployed AI 
analytics solution for predictive maintenance.

LEARN MORE:
go.sparkcognition.com/sparkpredict
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What is Artificial Intelligence?
Artificial intelligence (AI) is a set of technologies and their 

applications in various fields, including Artificial Intelli-
gence, Robotics, autonomous systems, machine learning, nat-
ural language processing, data mining and pattern recogni-
tion. Today, this technology is starting to be incorporated in 
every field, ranging from self-driving cars to voice assistants, 
facial recognition and text-to-speech synthesis. Some of these 
tools have strong military applications. For example, Google’s 
TensorFlow can be used for image recognition and classifi-
cation. Artificial Intelligence is a Growing Market The esti-
mated annual growth rate in the global artificial intelligence 
market is 23 percent, according to Research and Markets.

The Importance of Artificial Intelligence
According to Business Insider, a lot of aspects of our daily 

life are going to be affected by artificial intelligence. How? 
The applications of AI are set to transform how we live our 
lives and do business. Wikipedia defines Artificial Intelli-
gence as the science and engineering of making intelligent 
machines, robots or automated systems. Even though the 
development of artificial intelligence has always been in the 
fields of science and engineering, we can say that AI is a use-
ful phenomenon in our everyday lives today. According to a 
report from BBC, the idea of artificial intelligence is rooted in 
the 1950s but its development began around the 1980s. How-
ever, major breakthroughs in the field started to occur in the 
last couple of decades.

The Evolution of AI in Defense and Military
The Evolution of AI in Defense and Military Market Report 

provides important information on the overall market and 
price forecast for the period (2018-2023). The report incor-
porates presentations and facts related to the technological 

advancements and innovations that play a key role in the evo-
lution of AI in Defense and Military Market. It also provides 
the latest analysis of the market growth drivers, restraints, 
and opportunities and their impact on the future growth 
prospects.

To learn more read: https://www.marketdataforecast.
com/market-reports/defense-and-military-artificial-intelli-
gence-market-1316/ 

How AI Is Used In Military Technology
Artificial Intelligence is being used to modernize and opti-

mize military technology. Not just for weapons and defense, 
but also for battlefield data and information. AI is also being 
used for research and development of other systems of impor-
tance to the defense and security sectors. Examples include 
weapon, vehicles, and aircraft. For example, project U.S. 
Army Warfighter Information Network-Tactical (WIN-T) is 
an internet-based network that provides real-time, near-re-
al-time, near-infinite-distance communications for U.S. and 
allied forces operating in Europe, Africa, and the Middle East.

Conclusion
Rise of Artificial Intelligence (AI) is here to stay. According 

to the Oxford University Press, AI will bring an unparalleled 
impact on humankind. This revolution is in the shape of AI, 
which is being used for the smart machine, particularly for 
the commercial sector. Within the commercial sector, com-
panies are already using AI to come up with innovative solu-
tions, however, it is expected that AI will play a major role in 
improving efficiency and effectiveness of governments and 
law enforcement agencies. This is a preview of the report, 
“Artificial Intelligence in Military Sector: Technologies and 
Implications, 2017-2022”, that explores the current and fu-
ture roles and functions of AI in military sector.

Cognitive Times is in search of good AI 
writers who can help us! In this regular 
section, we publish some of the work from 
candidates we are considering. For this issue, 
we feature the work of Writesonic. 

Below are the results. What do you think? Should we 
hire this candidate?

AI WRITERS!

WRITESONIC

CALLING ALL
BY COGNITIVE TIMES STAFF

THE WRITESONIC BOT 

AI WRITER THE E VOLUTION OF ARTIFICIAL INTELLIGENCE IN DEFENSE AND MILITARY

Main Keyword: AI in Defense and Military

Introduction: 

Artificial Intelligence is transforming the ways the military 
used to operate. AI-based tools and software are used to 
ensure security and defense against opponents.

Supporting Keywords:

What is Artificial Intelligence, The Importance of Artificial 
Intelligence, The Evolution of AI in Defense and Military, How AI 
Is Used In Military Technology, Conclusion.
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THE EVOLUTION OF ARTIFICIAL 
INTELLIGENCE IN DEFENSE AND 

MILITARY

Link: https://writesonic.com/

Artificial Intelligence is transforming the ways the military used to operate. AI-based tools and 
software are used to ensure security and defense against opponents.
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Sources: https://fas.org/sgp/crs/natsec/R45178.pdf
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TECHNOLOGY MOONSHOTS FOR A PROSPEROUS AMERICA

Aerial view of oil tankers in port concept copyright a_medvedkov via Creative Market

Exponential technologies, including robotics and artificial 
intelligence, will be the core driving force of the future. Economic 
growth, education, healthcare improvements, abundant clean 
energy and national security will hinge on the products and plat-
forms that result from these technologies. Applied effectively, 
exponential tech can create domestic capacity to ensure an ever-
improving quality of life for the American people, build global 
competitiveness for American products and secure the nation 
from internal and external threats. 

While other nations have put strategies in motion that 
prioritize exponential technologies such as artificial intelligence, 
the US risks falling behind through relative inaction, ceding the 
leadership it enjoyed for decades. In order to avoid a slide into the 

ordinary, we must set national goals encouraging innovation and 
then ensure their accomplishment via enabling policies. 

From the days of Benjamin Franklin, the idea of technology and 
the idea of America have been deeply intertwined. And defense- 
led innovations have played a huge part in the advancement of 
technology in our country. World-changing innovations such as 
modern cryptography, GPS systems, the cell phone, the micro-
processor and the internet, all trace their origins to defense 
innovation. At a time when competitors are gaining the lead on 
US technology, it may be time to revisit goals and strategies that 
could revitalize defense-led technological development. Over 
time, the innovations that result from these goals won’t just make 
our military competitive, they will also lead to benefits for our 

economy and for the world at large. What might such a list of such 
practical goals be? One that would provide immediate benefit and 
competitive differentiation, while also ensuring investment in key 
technologies to accelerate their development. I propose one such 
list below. And while this list is not exhaustive, my hope is that 
it will encourage further thought along these lines, and lead to a 
deeper investigation of policies to secure America’s position as a 
global technology leader, well into the 21st century. 
From Conventional, Legacy Platforms to AI-Powered Systems 

America will field completely autonomous aircraft for air supe-
riority, airborne early warning and SEAD roles. These aircraft will 
cost between 5-30% of a manned, top of the line fighter and will 
be produced in large numbers to maintain global operations with 
reduced human risk and a significantly lower logistics burden. 

The Marine Corps. will field a fully autonomous unmanned 
ground vehicle capable of operating alongside infantry and aid 
in expeditionary operations while undertaking anti-tank, an-
ti-infantry and anti-air missions via multiple configurations.

The US Navy will deploy a large fleet of autonomous surface 
vessels and unmanned underwater vehicles (UUVs) that will cre-
ate an integrated “digital picture” and allow us to reimagine how 
we secure sea lines of communication (SLOCs) and monitor the 
world’s oceans. These systems will revolutionize undersea detec-
tion through the employment of swarm control and AI-based sen-
sor fusion. They will extend protection to our manned vessels and 
act as a force multiplier in support of Marines, Naval Air, Surface 
and Sub-surface components. 
Applying Autonomy at Scale

The US Navy will work to ensure that by 2040, 50% of the ships 
and capabilities in a carrier strike group or typical expeditionary 
group can be undertaken by autonomous craft operating in con-
cert with manned ships. 
Augmenting Existing Investments, and Creating New Investment 
Mechanisms 

The US will multiply research investments in America’s univer-
sities. For example, investments in DARPA’s AI/Exponential Tech-
nology research funding that assist universities and researchers 
working on areas relevant to national security will be doubled.
Removing Friction in the Federal Acquisition system

The Federal Acquisition Regulations will be revamped to en-
able real partnerships with small-medium businesses (SMBs) that 
are innovators and producers of technology, not mere middlemen. 
While there are numerous existing regulations encouraging 
partnerships with small businesses, these are often misused, 
and the small business becomes a no-value-added vehicle to 
source products from larger companies, drowning out the true 
technology SMBs. To encourage new ideas from a larger set of 
sources and to allow innovation to go beyond the established, 

large government contractors, America’s leadership will work to 
simplify and accelerate participation by smaller companies that 
can contribute mightily to national competitiveness. 
Creating an Allied Autonomous Force Interoperability program

In 2018, the DoD established the Joint Artificial Intelligence 
Center (JAIC), an organization dedicated to transforming the 
Department with innovative AI systems. In just two years, un-der 
the leadership of Lt. General Shanahan, the JAIC made tremen-
dous strides in shaping the framework for DoD to test and deploy 
sophisticated AI technology, which is no small feat. Under the 
auspices of the JAIC, now led by Lt. General Groen, DoD will 
create a new Allied Autonomous Force Interoperability program 
to develop, test and validate autonomy-centric strategies and sys-
tems, and provide a collaborative environment for the Joint Force 
as well as allied forces, to learn from each other and develop true 
force interoperability.
Partnering With U.S. Investors

To accelerate investment in critical technologies that deliver 
benefit to the American people and the people of the world, the 
Department of Defense will partner with America’s top venture 
capitalists. As a concrete example, the DoD would allocate a 
meaningful sum - at least $10B - over five years to invest with the 
nation’s top 50 venture funds, evaluated on objective performance 
and ecosystem-wide value creation metrics. Rather than create 
its own venture fund—an activity for which DoD expertise and 
culture is ill-suited—the Department can be a partner to high-
performing venture capital funds with impressive track records. 
These investments will be conditioned on VC firms allocating 
a percentage of their funds toward national security, health or 
transportation technologies. Gains from these investments will 
be reinvested over time to scale the DoD/Venture partnership 
program.

Ultimately, the lesson of history is that betterment of humanity 
and society lie in the application of knowledge and technology to 
create abundance and save us from those base instincts that take 
over when we find ourselves grasping with scarcity. To write a 
better, more optimistic history, we must embrace innovation as 
never before. Competition can be a good thing when it pushes us 
to innovate faster and invest in foundational technologies. And ul-
timately, only competitiveness creates deterrence. 

Technology waits for no one, and future prosperity is not owed 
to any nation. Progress must be built on the basis of effort, com-
mitment and perseverance. The US may not remain the largest 
economy on the planet, but it can continue to be a global pivot. 
Not all innovation will come from the US, but if we enact policies 
and do the hard work necessary, many of the most critical, world-
changing ideas and systems will continue to be made in America. 
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A NEW CHIEF DATA OFFICER AT THE ARMY FUTURE’S COMMAND
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Led by General John Murray, The Army’s Future Command 
(AFC) is a US Army organization that seeks to bring modernization 
and transformation to our warfighters. A command centered 
around exploring the potential of leading-edge technology for our 
armed forces, AFC brings together some of the greatest minds in 
the US military and technical communities. To understand how 
the leaders of AFC tackle these opportunities, Cognitive Times 
interviewed the Army Futures Command’s newly appointed Chief 
Data Officer, Colonel Matthew Benigni, PhD. 

 As a scholar, researcher, veteran, and data scientist, Col. 
Benigni provides us a glimpse into the thoughts, challenges, and 
opportunities of being a technical adviser for the US Department 
of Defense. He talks with us about his successes as the former 
Chief Data Scientist for The United States Special Operations 
Command (USSOCOM), his time at Carnegie Mellon, and what he 
looks forward to at AFC. 

 CT: In your former role as Chief Data Scientist for USSOCOM’s 
Global Analytics Platform, you developed machine-intelligence 
workflows for national security missions. Can you tell us more 
about the purpose of that project and its significance?

The Global Analytics Platform’s (GAP) charter is to make our 
supported command’s data accessible, useful, and insightful. We 
have prioritized our data flows and built a common architecture 
and set of data services that provide consistent capabilities across 
multiple endpoints spanning on-premise and multiple cloud 
environments. This data fabric integrates our command’s data 
holdings into both operations and intelligence decision making 
and is accelerating digital transformation. I think the compelling 

nature of the special operations mission and a focus on direct 
support helped both our Global Analytics Platform team and our 
supported command dramatically improve “organizational data 
literacy” over the past four years.

CT: The GAP placed heavy emphasis on operationalizing AI 
and ML techniques to make data insightful. How did you and the 
SOCOM team approach this mission? What were the core pillars 
of success?

Our successes start with command emphasis. We embrace 
the need to grow our organizational data literacy. Whether as a 
technologist, operator, analyst, or logistician, our commander’s 
assert that data literacy is a professional responsibility for 
today’s warriors. The GAPs iterative agile development serves 
as an “upskilling” program as well as an innovation lab. We 
enable our warriors and technologists to learn enough of one 
anothers’ disciplines to deliver high-impact machine-intelligence 
workflows.  

We use the physics of oil drilling as a metaphor to explain our 
transformation strategy in an understandable way. We assert that 
there is an organizational progression required to operationalize 
artificial intelligence and machine learning similar to Rogati’s “The 
AI Hierarchy of Needs” published in Medium in 2017. We compare 
extracting mission value from data to extracting oil from a well, 
and let depth be analogous to our command’s organizational data 
literacy, or the ability to deliver mission impact from data. In our 
metaphor we must “drill” through the phases of making our data 
accessible and usable before resourcing AI and deep learning into 
production data pipelines. We use the concepts of rotation, torque, 

and friction to shape resourcing and prioritization decisions.
Pillar 1: Drilling Must Start with Rotation

In our case a “rotation” is an iteration of an analytic pipeline 
development cycle that produces novel insight for an end-user 
and solicits end-user feedback. In other words an attempt to 
enable an operational effect for end users and solicit feedback. 
Ultimately our technologists need functional understanding of 
our military and intelligence professionals’ needs to effectively 
select and implement appropriate methodologies and technical 
solutions. Our military and intelligence professionals need to 
become smart consumers of analytics. This shared understanding 
requires repetition. Today’s information management and 
business problems will deliver near-term value with a convenient 
downstream benefit, we grow our data literacy by doing.
Pillar 2: Train for Torque

In our drilling illustration torque is analogous to our analytics 
team’s ability to employ new methods and technologies for 
mission impact and is a function of the team’s relative mastery 
of operational understanding (operator and analyst driven), 
methodological breadth (data scientist driven), and DevOps 
practices (engineer-driven). We try to target best practices from 
industry and adopt them incrementally. We actually devote story 
points in our sprint planning to mastering specific fundamentals 
as if they were features.

Premise 3: Resource To Reduce Friction. It Is More Expensive 
Than You Realize

Premise 1 and premise 2 reinforce one another. Our ability to 
produce torque increases with rotation. Moreover, our ability 
to construct this type of problem solving environment aids in 
recruiting and retention. We want problem junkies. For these 
reasons it is critical to identify and remove barriers to “rotation” 
and “torque”. We use friction to represent effort spent delivering 
mission value that does not result in increased operational 
understanding, methodological breadth, DevOps practices, or 
user-oriented design. This refers to things like technical debt, 
data cleaning, and infrastructure limitations.

These pillars have helped us mature from our initial focus 
on applications and algorithms to delivering high performing, 
scalable application development and data science platforms to 
our command.

CT: What best practices from industry and commercial 
contexts have you found to be the most translatable to military 
contexts?

First and foremost, our incorporation of the Scaled Agile 
Framework (SAFe) within the GAP and Scrum within our data 
science teams has helped us tremendously. Specifically, the idea 
of limiting Work In Progress (WIP) and building in feedback loops 
has required deliberate effort with our government leadership 
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(to include myself). Limiting WIP is not how we grow up as 
leaders within the Army. We typically sign up for too much, but 
then complete the important tasks. Our military leaders needed 
training to understand and observe the costs associated with 
overcommitting with respect to WIP.  

We have also embraced many of the concepts from the Inner 
Source Commons community.  One of the benefits of the DoD and 
IC culture is that our technologists want to share their work.  We 
curate a shared enterprise code library within the GAP which has 
forced us to embrace concepts like automated code review and 
documentation, dependency management, automated security 
scanning and so on. Devoting effort toward code accessibility 
and reusability has driven quite a bit of professional growth 
within our team. Many of those fundamentals are likely common 
within industry and on mature open source projects. A good 
dose of humility and respect for industry best practices helps us 
endeavor to incorporate better practices over time. Scalability 
and reusability are the goals.

We also drew from Airbnb’s commitment to knowledge sharing 
as they grew their data science teams, and built a fairly simple, 
open content management system within our secure networks for 
data science tutorials. One of my favorite professors at Carnegie 
Mellon, Jim Herbsleb, claimed “writing is nature’s way of telling 
you how fuzzy your thinking is.” I cannot think of an example 
where the publication process has not caused me to improve my 
methods. Our commitment to publishing our findings in a forum 
accessible by colleagues helps with reusability, but also improves 
our work in the process. It grows “torque” to draw on our drilling 
metaphor.

CT: From your time at USSOCOM and Carnegie Mellon, 
you have prioritized research. What role does research and 
experimentation play in your position and why is it significant 
to you?

The fundamentals of defining a problem, stating a hypothesis, 
addressing bias and uncertainty, and communicating results are 
inherent to just about any data exploitation problem. Timelines, 
techniques and rigor may vary between use cases and disciplines, 
but the fundamentals are consistent. One of the things we have 
done in the GAP is dramatically reduce the barriers to iterative 
feedback with respect to applied research projects. By developing 
a common data science platform, and a team of practitioners 
able to provide direct support to deployed special operators, we 
now iterate with Federally Funded Research and Development 
Corporations like MIT Lincoln Labs and MITRE at much faster 
rates. We are able to collaborate and share workflows in our 
unclassified data science environments, and our data science 
teams can test the workflows on classified data and provide 
feedback. It has taken us a while to be able to do that efficiently, but 

that feedback is invaluable to our research partners and comes at 
relatively low cost to our supported command. In fact, sometimes 
this type of experimentation can provide value in near real time.

CT: How has your time working on GAP impacted or informed 
your approach as the new Chief Data Officer at the Army Futures 
Command?

I think I have enough experience at this point to walk into 
any new job with humility. Most problems are far more complex 
than they appear at first glance, so I am prepared to do quite a 
bit of listening and asking “why” questions. I do not think you 
can deliver sound policy, infrastructure guidance, or analytics 
without a deep understanding of the organization’s value streams 
and practices.  

I will however immediately look to implement industry best 
practices in terms of fundamentals.   We will get a little better 
each sprint. The longer I am in this business, the more my life 
feels like a tech version of Gene Hackman in “Hoosiers.” I think it 
comes down to enabling and growing our people through sound 
fundamentals. The great news is that the data science community 
in the DoD, the IC, and industry has been extremely collegial in my 
experience. Nobody will spoon feed you, but if you are putting in 
the work and looking to grow, colleagues tend to be generous with 
their time.

CT: The Army is primarily about people. You’re trying to 
augment people with machine-aided capabilities, but ultimately 
it’s the people who matter. How is the Department approaching 
people differently to ensure that they understand the technology, 
can interact with it, and can leverage it to better accomplish the 
Army’s mission?

I think there is general consensus that tomorrow’s force 
requires greater technical depth. Through innovative training and 
engagement pipelines at the AFC Software Factory and Artificial 
Intelligence Integration Center (AI2C) Army Futures Command 
is helping the Army grow that technological depth needed on 
tomorrow’s battlefield.  AFC’s Software Factory is providing boot 
camp-like experience to Army soldiers by enabling them to learn 
software engineering and design by solving tractable, relevant 
Army problems through application development. Dr. Matty’s 
Team at the Artificial Intelligence Integration Center (AI2C) at 
Carnegie Mellon is spearheading a pilot for the Army that consists 
of four major lines of effort. Educating Scholars – Masters and 
Ph.D. level data scientists and engineers. Training AI Cloud 
technicians – bootcamp style workers that can build and maintain 
cloud applications. Executive education – for Army senior leaders 
to understand AI and how to properly employ this workforce. 
Lastly, AI user education – MOOC style training intended for 
the majority of the Army. Each of these lines of effort are at 
various stages of maturity. In parallel, the AI2C is developing the 

‘primary weapon system’ for this AI workforce. Coeus is a next 
generation, community focused, AI and data science development 
environment that provides secure access to tools and data. All of 
these efforts are utilizing the scalable platforms being developed 
by the Army’s Enterprise Cloud Management Agency led by Mr. 
Paul Pucket.  Initial training pipelines are important, but figuring 
out how to then employ these new skills is critical as well. The 
Army is experimenting with new ways to manage this technical 
talent in order to ensure data literacy starts to permeate the force.  

I often have people ask me, “Why are there so many efforts out 
there where DoD is building software?” I think we are building our 
technological depth within our military and civilian workforce. 
That technical depth is driving our modernization efforts, and I 
believe it will dramatically improve our ability to partner with 
industry.  
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“I have to show you something. It’s for our show. We leave now.” 
On a weekend morning on Planet Lavenia, I received a text from 
Moli, my partner at the ‘Wonders + Adventures’ Channel. 

 “Coordination, please. Be there in an hour.” 
“Not that close. Meet you there in two.”
“Cool, see you there.”
 Our channel hadn’t had new stuff uploaded for a while. Mainly 

because we didn’t have any new eye-catching content  lately. 
Many of our best pieces of content weren’t planned  – adventurous 
and exciting stories are mostly luck, I have to say. 

 I packed the equipment right away and got on my Flowship. 
The ship had already received the destination coordinates  from 
Moli, showing a new region we had never been to before. It was 
indeed not close. It would take at least two hours to get there 
traveling through the light screen at my ship’s fastest speed. Even 
if we could finish the shoot in one day, we would already have been 
on Planet Lavenia for three days.

 Living on Lavenia is pleasant, with good weather and plenty 
and varied  resources. But most importantly, it is located in the 
Magow Area, where time passes a little slower than elsewhere. 
So, most biological beings age slower as well. Traveling to other 
places in the universe is convenient from Lavenia. Many people 
choose to live here, making Lavenia their base.

 Moli lives on Airain, not far from Lavenia, also in the Magow 
Area. Airain has breathtaking scenery. It often rains for months, 
a special kind of rain that flows from the ground to the sky. Airain 
has a much smaller population compared to Lavenia, but on the 
flip side, living costs are lower on Airain. 

 Since  Moli and I were setting out concurrently we hoped we 
would arrive at roughly the same time. We turned on our voice 
system right after we took off.

 “We are going to see an artist”, Moli said.
 Artists had always been a common topic on our Channel. A lot 

of talented artists had left their mark around our universe. Many 
of those works were sharply imagined and finely made. I always 
thought, if we came back to see these works a thousand years from 
now, they might still evoke similar emotions and admiration in us 
as they would do today.

Many of our universe’s greatest artists are Oamians. They are 
a different kind of human species, breathing a different kind of 
air. But they have the same body shape and major organs as Homo 
Sapiens. About twice as tall as humans, Oamians love wearing fine 
clothes made of gold, which go well with their dark violet skin. 
Something like gold, a highly valuable commodity on many Sapien-
ruled planets, is the most common item  on Oamian occupied 
planets. Unlike humans, Oamians are born loners, without much 
desire for materialism. They have very simple needs. What they 
have is always enough for them. They were made to be artists.

 “What kind of artist this time? Oamian again?” I asked Moli. 
 “Dunno. I haven’t met them yet. Lawzon told me about it 

this morning. She visited recently and insisted we go there 
immediately to fully experience the whole thing and meet this 
artist. She was absolutely fascinated!”

 “So mysterious...didn’t she post anything on her Fort-Cloud 
account like she usually does?”

 Lawzon is a notable figure on Airain. No one knows what she 
does exactly. No one sees her working, but she’s a renowned 
philanthropist and sits on the board of many well-respected 
organizations. She’s the founder, the captain and a top sponsor of 
the famous “Sweepear Adventure Club”. She’s also a big sponsor 
for our channel. No one knows how to find her, but she can always 
find whoever she wants to meet. 

 “She didn’t post any this time. She said she was too blown away 
to take any 3D shots. Ah, you see, Lawzon made it sound uniquely 
different from what we’ve seen before.” Moli paused and took a 
bite of a Airain specialty fruit, sweepear, after which the famous 

adventure club was named. “She’s already told the artist to expect 
us, and wants us to do a thorough interview.”

My Flowship just broke through the light screen and was 
approaching the destination. It looked like a vast empty space in 
the universe, without any asteroid or gas clouds around. 

 After a while, a small light-colored dot appeared in the far 
distance. Gradually the dot became larger and larger and we 
finally saw the planet we were heading to.

 When I was about 70 space legions away, I discovered that this 
was no regular planet. What appeared in front of me was truly 
grand and spectacular: a machine, about the same size as my 
ship, was ejecting something that looked like noodles that swirled 
around and formed a gigantic geoid. To my ship’s detector, it 
seemed as if this body was at least a third the size of my planet, 
Airain.

 Was this the “art” that Lawzon told Moli about?
 Our channel had introduced many large works of art and 

installations before. Some of the biggest ones were still additions 
onto a planet or some other cosmic object. But a planet created 
expressly as art? This was the first time I had witnessed something 

of this scale. 
 Just when I was slowly coming to terms with the fantastic 

creation in front of me, Moli’s ship arrived, appearing not too far 
on my right.

 “Gosh! What the...” Moli’s voice came up on my ship’s 
communication speaker, “Is this it?”

 Suddenly a 3D hologram of an Oamian appeared right in front 
of us, projected from the very machine that was ejecting the 
noodles that made this planet. 

 “Well, that’s certainly an Oamian!”, I said to Moli. 
 “A species born to be artists. Not news.”, Moli pushed her ship 

a little forward. 
 “Friends, welcome! My name is Adeve. This is my art 

installation ‘Oam’s Awakening.’ I’m...”
 “Ah, just another pre-recorded introduction, not the artist 

himself...”, Moli decided. 
 “... Adeve. Myself.” As if Adeve heard what Moli just said on 

our ships’ private communication system, “My art is this planet. 
I created this planet. Not on purpose though.“ The 3D hologram 
Adeve just turned twice its size and pointed to the planet by his 
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side. 
“Originally I just wanted an arena big enough to host my work 

because I knew it was going to take a lot of space! So I found this 
vast vacuum. In the beginning, it was just a small installation, 
since then it has been growing and became a planet by itself, 
spinning and expanding. And I, Adeve, the artist, Myself, am the 
first and only resident on this planet. The artist, Adeve, Myself, 
yes, that’s me.” Adeve’s hologram image grinned. 

 It did sound like a pre-recorded sequence. I saw Moli frown. 
 Adeve continued, “I know, you think I’m Oamian. But no. No, I’m 

not. I look like an Oamian, that’s right. I think I’m an Oamian but 
I’m not a true Oamian as you know them.  Nor am I human. Right, 
I’m not human in any sense... Okay, my guests, move forward and 
take a closer look. No need to be shy here.” Another grin appeared 
on Adeve’s face. 

 Moli and I turned on our remote communication system and 
moved towards the installation. 

 “It’s a pleasure to meet you, Adeve! We are...”
 “You are friends of Lawzon, of course, and the hosts of the 

renowned Wonder + Adventure Channel. I’ve watched your shows 
and I’m a big fan.”

 “Thank you! Very nice to meet you, Adeve.”, I said to Adeve, as 
we arrived next to the noodle ejector. 

 “Likewise! Come out here on the dock. Feel free to get out of 
your ship, to take a closer look.” The giant hologram of Adeve 
pointed to the side of the machine to which was connected a large 
platform. 

 After we put on our suits and got out of the ship, we finally saw 
what the machine had been producing. Paper. It’s a huge printer. 
Very rare these days. Paper was almost never seen in the Magow 
Area nowadays, except in libraries or museums. 

 Moli and I walked towards the output, and examined it closely: 
seven output trays in total, printing nonstop. Some images, some 
texts in various languages, and some unfathomable phrases and 
words that looked like machine language. 

 I noticed the latest image printed on the first output tray. It was 
our Flowships parking right next to the dock. 

 “I don’t understand. What is this thing... this machine… what is 
it doing…”, I mumbled. 

 “This is me, Myself. “ 
Obviously Adeve heard what I had just said to myself. The 

hologram and Adeve’s words were not pre-installed then. 
 “You?” Moli’s eyes widened. 
 “Yes, Myself. Each of the six outputs you see here represents 

a sensation of mine, and the seventh shows how my processing 
program is running. What gets printed here is precisely what I 
sense at each moment. The first is what I see with my ‘eyes’. The 
second is what I hear with my ‘ears’. The third is what I smell with 

my ‘nose’. The fourth is what I taste with my ‘tongue’. The fifth is 
what I feel on my ‘skin’. The sixth represents my thoughts. “

 “Hang on! So, you’re are saying, all of your senses - what they 
perceive at the moment - are being printed out on these slides of 
paper?”

 “Yes, this planet is me, Myself, my history since this installation 
started operating. Or I can say, this planet, aka ‘Oam’s Awakening’ 
was created to record all I see, hear, smell, taste, feel and think, at 
every single moment.”

 Moli frowned even more. She raised her head to Adeve’s 
hologram. “How? How does that work? What compelled you to 
create this artwork?” Moli glanced at me and then turned back 
to Adeve, “Wait, are we talking to you? Or your AI-clone as a 
hologram? “ 

 Adeve laughed, “You are talking to me, Adeve, Myself. Of course, 
you are also talking to my AI.”

 Moli was bewildered and gave me a look. And all that, Adeve’s 
talking, Moli’s expression, and my almost unnoticeable reaction 
was simultaneously printed on the paper coming out of the first 
printer output next to us at  surprising speed. 

 Adeve paused a bit, and answered, “Oam’s Awakening. You 
want to know the whole story? It’s a long story. Let me ask you 
something first: why can’t humans decide unanimously who their 
creator is, to this day?”

 “Well, many of us believe we don’t have a creator. We evolved to 
become who we are today.” 

 “That’s right, but many of you also believe there is a creator 
or many creators who created humans, and set them apart. Made 
them uniquely different from other creatures in our universe. “

 “Right. But how does that have anything to do with Oam’s 
Awakening?” I tried to bring the topic back to Adeve’s creative 
process.

 Adeve didn’t seem to care to answer, “The specific answer is not 
important, but this fact ‘humans could not all agree to come to the 
same conclusion’ bothered me for a long time…” Adeve looked as 
if he was pondering, he paused a bit, then he said, “Maybe that’s 
irrelevant. Anyway, I know who my creator is, for sure. And that’s 
also why I’m not human. I look like a human, I act like a human, but 
I’m not a human at all. I am AI, advanced intelligence. “

“Who’s your creator?”
 “An Oamian artist, named Eve. She created me many, many 

years ago, before many of you were born. She gave me almost the 
same senses that humans have. She programmed me to know how 
to learn and think. She hoped that I would become like her; that I 
would become a true artist. It’s her experiment and I am her art. 

To be continued...
"End of Part 1"

TO BE CONTINUED...
“ End of Part 1”
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In the keynote speech of 
John Sculley, Apple CEO 
at Educom, a video named 
Knowledge Navigator shows 
the future in which smart 
agents would access the 
knowledge applications 
that connect massive digital 
information.

1987
Mercedes-Benz van is the 
first driverless car that 
drives up to 55 mph clear 
roads. It was built under 
the supervision of Ernst 
Dickmanns at Bundeswehr 
University.

1986

Jurgen Schmidhuber and 
Sepp Hochreiter proposed 
Long Short-Term Memory 
(LSTM) which is a recurrent 
neural network used in 
speech recognition and 
handwriting analysis.

1997

Jabberwacky, a live chat-
bot is developed by Rollo 
Carpenter that simulates the 
natural human chat in a very 
entertaining, interesting, and 
humorous manner.

1988

Caleb Chung and Dave 
Hampton created the first pet 
robot, Furby.

1998

Yann LeCun with some 
other researchers at AT&T 
Bell Labs innovated a 
multi-layer neural network 
with a backpropagation 
algorithm and recognized 
the handwritten ZIP codes 
successfully.

1989

Steven Spielberg’s film, 
A.I. Artificial Intelligence 
was released that exhibits 
a childlike android that has 
the ability to love.

2001

In “The Coming Technological 
Singularity” published 
by Vernor Vinge, it is said 
that the technology will 
revolutionize within thirty 
years that it will create 
superhuman intelligence.

1993

Cynthia Breazeal at MIT 
developed a robot named 
Kismet that simulates and 
recognizes emotions.

2000

Source: https://www.forbes.com/sites/gilpres-
s/2016/12/30/a-very-short-history-of-artificial-
intelligence-ai/?sh=454ecb476fba

https://books.google.com.pk/books/about/Probabi-
listic_Reasoning_in_Intelligent_S.html?id=AvNID-
7LyMusC&printsec=frontcover&source=kp_read_but-
ton&hl=en&redir_esc=y#v=onepage&q&f=false

Probabilistic Reasoning in 
Intelligent Systems was 
published by Judea Pearl. 
This work transformed the 
field of Artificial Intelligence 
and many other branches 
of natural sciences and 
engineering.

1988

Source: https://www.forbes.com/sites/gilpres-
s/2016/12/30/a-very-short-history-of-artificial-
intelligence-ai/?sh=454ecb476fba
https://en.wikipedia.org/wiki/Yann_LeCun
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Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/Deep_Blue_(chess_
computer)

Deep Blue is the first 
chess-playing program that 
beats the top world chess 
champion.

1997

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/Furby

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/Yoshua_Bengio

Yann LeCun and other 
researchers published papers 
on the applications of neural 
networks in backpropagation 
optimization and handwriting 
recognition.

1998

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/Kismet_(robot)

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/w/index.php?search=-
Honda%E2%80%99s+ASIMO+AI+robot+&tit-
le=Special%3ASearch&go=Go&ns0=1

ASIMO AI robot of Honda is 
developed that can walk at the 
speed of humans and carries 
trays to the customers in a 
restaurant.

2000

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/A.I._Artificial_In-
telligence

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba
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Michele Banko, Michael 
Cafarella, and Oren Etzioni 
coined a term, “machine 
reading” that defines it 
as an unsupervised and 
autonomous understanding 
of the text.

2006

Google started working on a 
driverless car that later 2014 
became the first one to pass 
the self-driving test of U.S. 
state.

2009

Kinect was launched by 
Microsoft for Xbox 360. It is a 
gaming device that tracks the 
movement of the human body.

2010 Apple Siri, a smartphone 
app was released that uses 
Natural Language Processing 
(NLP) to give recommenda-
tions and perform actions.

2011

Stats Monkey was developed 
by the Intelligent Information 
Laboratory of Northwestern 
University. It writes sport 
news without human 
intervention.

2009

https://www.wbur.org/npr/122424166/story.php/
Source: wbur.org

apstats
monkey

SparkCognition, the world’s 
first infrastructure-focused AI 
company, is incorporated in 
Austin, Texas 

2013

https://www.sparkcognition.com/company/
Source: sparkcognition.com

The Sentient Machine by 
Amir Husain, a book that 
elaborates the future of AI is 
published.

2017 
An OpenAI-machine-learned 
bot won a can1v1 demo game 
at The International 2017 
Dota 2 tournament against 
professional Dota 2 player 
Dendi.

2017
GPT-3, an autoregressive 
language model was 
released by OpenAI. It uses 
deep learning to produce 
human-like text in multiple 
languages.

2020

https://www.amazon.com/Sentient-Machine-Co-
ming-Artificial-Intelligence/dp/1501144685/
ref=sr_1_1?dchild=1&keywords=sentient+machi-
ne+Amir+hussain&qid=1631700668&sr=8-1

Source: Amazon.com

Never Ending Image Learner 
(NEIL) was released at 
Carnegie Mellon University 
that analyzes correlations 
between images.

2013

https://computervisiononline.com/blog/never-en-
ding-image-learner

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

Google DeepMind’s AlphaGo 
program defeated South 
Korean Go grandmaster Lee 
Sedol.

2016

https://en.wikipedia.org/wiki/AlphaGo_ver-
sus_Lee_Sedol

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

Deepstack, an AI-based 
algorithm beat human 
players at heads-up no-limit 
hold’em poker.

2017

https://arxiv.org/pdf/1701.01724.pdf

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/Dendi_(gamer)

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

Google Duplex was launched, 
a service where AI assistant 
books appointments over the 
phone in a flawless human 
voice. 

2018

Source: https://ai.googleblog.com/

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/GPT-3

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

Robot HRP-2 by SCHAFT 
defeated 15 teams and 
won the DARPA Robotics 
Challenge Trials.

2013

https://achievements.ai/timeline/hrp-2-ro-
bot-won-darpas-robotics-challenge/

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/Siri

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

A natural language 
question-answering 
computer was developed 
named Watson that 
defeated two former 
champions.

2011

https://en.wikipedia.org/wiki/Watson_(computer)

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/Kinect

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/Waymo

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba

https://en.wikipedia.org/wiki/Oren_Etzioni

Source: https://www.forbes.com/sites/
gilpress/2016/12/30/a-very-short-history-of-artifi-
cial-intelligence-ai/?sh=454ecb476fba
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THE ORIGIN OF OPERATIONS RESEARCH

World war 2 switchboard featuring switchboard, old, and pbx concept copyright Piranhi via Creative Market

I had completed a Master’s degree in Pure Mathematics before 
I made my way to the University of Texas at Austin to pursue 
a graduate degree in Operations Research (OR). It was not a 
common discipline to pursue and I found my way into the field via 
various mentors who encouraged me and helped me realize that I 
was well suited to the field. 

And so began my journey into OR! I had the good fortune of fin-
ding some very interesting friends and colleagues at my program 
at UT. What struck me the most about our group was the various 

backgrounds we came from. Pure mathematics, engineering, sta-
tistics, business, military officers from different countries, and 
computer scientists. Together we made up the diverse OR group 
at UT Austin.

I loved all aspects of the program, especially the relationship 
Operations Research had with mathematics. As is the case with 
a lot of scientific fields, OR was born in battle and has quite an in-
teresting history.

The field of Operations Research (OR) originated in the late 

1930s during the Second World War when mathematicians and 
scientists employed it to aid the war effort. After the war ended 
applications for OR began to expand and it was soon applied to 
various disciplines such as engineering, economics, psychology, 
statistics, industrials, and government. Since it is a fusion of so 
many different fields, it is hard to define OR precisely. According 
to Miriam Webster, Operations Research is defined as “the 
application of scientific and especially mathematical methods to 
the study and analysis of problems involving complex systems”.

But OR is perhaps best understood by focusing on what it can 
do. Fundamentally, the field seeks to establish a rational basis 
for effective decision-making. In some sense, it is the science of 
optimizing decisions. Leveraging advancements in processing, 
large scale data analysis, and complex machine learning models, 
Operation Research promises better and better solutions to 
complex problems. 

Today, you’ll find OR being used everywhere; from water re-
source engineering, financial modeling, military research and 
scheduling to resource management in various verticals. 

The Birth of Operations Research
OR was born amidst the British Royal Air Force’s quest to use 

radar technology to ensure the defense of their homeland during 
WW-II. In order to utilize radar effectively, the RAF needed to 
not only detect enemy aircraft but also control the interception 
of these intruding aircraft. The challenge was taken up by a 
multidisciplinary group of researchers who left lab settings and 
participated in field operations, experimentation, and testing. 
The methods they developed were then quickly adopted by British 
armed forces to solve operational and technical problems. Thus, 
the field of OR laid its foundation on this collaboration across 
various disciplines. 

It would not be an exaggeration to say that OR-based solutions 
helped the Allies win the war. U.S military services recognized 
the contributions and developments of OR and continued their 
support for the field, extending applications to combat modeling, 
logistics, and force planning. From these military origins, OR so-
lutions were extended to address the operational and manage-
ment problems of non-military organizations. And so operations 
research made its way into other verticals.

The OR Timeline
1936: Early in 1936, the British Air Ministry established 

a research station named “Bawdsey Research Station” near 
Felixstowe, Suffolk. The center was dedicated to pre-war radar 

experiments for both the Army and Air Force. A range of 100 miles 
was recorded for the radar in a reliable state after extensive trials 
and testing. In the same year, the Royal Air Force (RAF) Fighter 
Command was created. It was clear that radar technology would 
create new challenges and problems in fighter control. Therefore, 
in late 1936, some experiments were performed at Biggin Hill in 
Kent to make effective use of radar data for the purpose of fighter 
interception.

1937: In the summer of 1937, the first of three pre-war air defen-
se exercises were carried out at the Bawdsey Research Station. 
Data from radar was fed into the warning and control system of 
air defense. For early experimentation, the exercise yielded very 
good results but some challenges such as filtration, transmission, 
and information tracking from radar were highlighted.

1938: A second air-defense exercise was conducted in July 
1938. In this experiment, four radars were installed along the 
coast with the goal of obtaining aircraft locations. The control 
system showed promise, but results were mixed. The radar sta-
tions were transmitting conflicting information and it became 
clear that a new approach was needed to resolve these issues. On 
the same day, the first OR research team was selected and assig-
ned to address this problem.

1939: A huge pre-war air-defense experiment was conducted 
which involved 110 anti-aircraft guns, 1300 aircraft, 33,000 men, 
100 barrage balloons, and 700 searchlights. This exercise showed 
a great improvement in the air defense warning and control sys-
tem, in part, due to the success of the OR team working on the 
problem.

1941: An Operational Research Section (ORS) was formed for 
the adoption of popular OR work in World War II. It was the res-
ponsibility of Coastal Command to extend the scope of OR and 
ensure long-range flights of aircraft with the capability to sight 
and attack the German U-boats. For this, a team of scientists was 
established who studied the tactical and strategic problems invol-
ved. The ultimate purpose was to employ quantitative techniques 
to make the most effective use of limited military resources. 

1951: In 1951, the very first book on “Methods of Operations 
Research” was published by Morse and Kimball. The National 
Research Council of the USA formed a committee on Operations 
Research.

1952: The Operation Research Society of America was estab-
lished.

The Origin of
Operations Research

BY MAHE ZEHRA

Sources:

https://fas.org/sgp/crs/natsec/R45178.pdf
https://stars.library.ucf.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=6054&context=rtd
http://lnmuacin.in/studentnotice/2020/operations%20Research.pdf
https://www.eolss.net/sample-chapters/C02/E6-132-31.pdf
https://www.atlantis-press.com/article/55912662.pdf
http://stars.library.ucf.edu/cgi/viewcontent.cgi?article=6054&context=rtd
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Developments in Operations Research in the Military
1. Fast and Effective Decision Making 
Today, the military employs cognitive ability, fast detection 

and analysis methods combined with empirical intuition to make 
faster and more effective decisions in daily operations. Artificial 
Intelligence and machine learning models process visual infor-
mation, make decision trees, calculate probabilities, and perform 
reasoning in a matter of seconds to assist military officers.

2. Advanced Weapon Systems and Simulation Engines
Combat simulation engines are developed based on Big Data 

and AI. Through virtual reality technology and analytics, military 
exercises are streamlined. Using this technology the performance 
and capability of advanced weapon systems are also enhanced.

3. Collaborative Decision-Making 
Big Data is playing a vital role in accelerating decision-making 

in military operations. Military experts are making use of scien-
tific decision-making instead of traditional decision-making 
processes that are based on personal experience.

4. Correlation Analysis using Big Data
Operations Research is updating methods of correlational 

analysis, applying these techniques to huge datasets of military 
operations, patterns, and rules of simultaneous event occurrence. 
Key attributes are filtered from massive data, and data mining 
techniques are used to extract patterns and explore operational 
rules. 

Though OR was born in battle, it is now being widely used to 
solve problems across a variety of verticals. Effective decision-
making is a critical need in all fields. With enhanced computing 
capabilities, the rise of big data, and machine learning, we will be 
able to make even better decisions for the future.
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