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Emergence of superpowers

• First industrial revolution
• Great Britain
• Naval supremacy, cannons
• Mass mobilisation of people for war

• Second industrial revolution
• Great Britain, France, Germany, Russia, United States, Japan
• Tanks, trucks, radios, airplane, radar, atom bomb
• Mechanization of warfare

• Third industrial revolution
• United States led with Information Age weaponry
• Stealth aircraft, missile technology, satellite for precision guidance, digital warfare
• Structural changes in the organization of military

• Fourth industrial revolution
• IoT, AR/VR, Drones, Satellite technology, 5G, AI/ML, Data Sciences
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U.S. model for development

• Office of Scientific Research and Development (OSRD)
• Military Industrial Complex

• Radar, Atomic Bomb

• “Science The Endless Frontier”

• A Report to the President by Vannevar Bush, Director of the Office of 
Scientific Research and Development, July 1945 - blueprint for 
organizing government support of university-based research.
• National Research Foundation (NRF)

• Academia Industrial Complex
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Offset strategy of U.S.

• First offset strategy – atomic weapons

• Second offset strategy – guided conventional weapons (mid 1970)
• Stealth, GPS, computers, networking

• Third offset strategy (2014)
• Unmanned autonomous strike aircraft, underwater vehicles

• Robotics

• Miniaturization

• Big data

• Military’s collaboration with innovative private sector companies (Start-ups)
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U.S. and 3rd Industrial Revolution (1)

❑Introduction of Digital Computer 1945
❑Invention of transistor 1947 by John Bardeen, Walter Brattain, William 

Shockley
❑Introduction of first single chip microprocessor by Intel in 1971 – Intel 

4004
❑Introduction of business computing by IBM in 1964- IBM 360
❑Introduction of personal computer by Apple in 1977 – Apple II; IBM PC in 

1981
❑Introduction of Network O/S by Novell Inc in 1983 
❑Introduction of Windows by Microsoft in 1985
❑Introduction of LAN by Cisco in 1987
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U.S. and 3rd Industrial Revolution (2)

❑Launch of 2G digital cellular network in 1991

❑Introduction of Mosaic Browser (1993); Netscape Navigator (1994)

❑Founding of Amazon (E-Commerce) 1994 as online bookstore

❑Introduction of Palmtop PC by HP in 1996 – HP 200LX

❑Introduction of Nokia 9000 Communicator in 1996 with applications

❑Introduction of Google Search 1997

❑Founding of Facebook (Social Network) 2004

❑Introduction of Convolutional Neural Network by AlexNet 2012 using 
GPUs
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An Overview of Emerging Technologies
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Biggest driver is innovation and new technologies 

• Digital computer

• Internet

• Mobile phone – 5G network

• Cloud computing

• AI/ML

• 3D Printing

• DNA Sequencing, CRISPR

• Big Data

• Internet of things

• Robots

• Nanotechnology 

• Blockchain

• Drones, autonomous vehicles

• AR/VR

• Quantum computing

• New materials

Exponential technologies
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Road to intelligence everywhere

• Mainframe – few hundreds

• Minicomputer – few thousands

• Personal computer – approx. billion

• Mobile phones – few billions

• IoT computers – 50-60 billions

Exponential increase in power

Exponential decrease in price
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Internet of Things - applications

• Consumer IoT

• Connected homes

• Connected automobiles

• Wearable technology

• Embedded chips – human computer interface

• Smart cities

• Smart buildings

• Smart factories
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Ubiquitous connectivity

• 2G to 5G over the last 30 years

• Coverage to the remotest areas

• Access using mobile and smart phones

• Broadband connections increasing in bandwidth, reducing cost

• Satellite communication covering all parts of the world

• Access to unlimited processing and storage at very low costs
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Big Data

• Information and Intelligence

• Total data collected doubling every 2 years

• Structured and unstructured data

• Training data for AI/ML

• Social media

• Sentiment analysis

• Fake news

• Ability to influence 
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Artificial Narrow Intelligence

• Machines become better at certain tasks over time (ANI)
• Telling time
• Transportation
• Making things to manufacturing
• Numeric computation
• Remembering things
• Search and retrieval
• Facial recognition

• Machines don’t need to replicate humans – new designs and models

• Network of machines can be more intelligent than humans

Kris Gopalakrishnan 21



New class of problems to be solved

• Access control using facial recognition

• Checking into a hotel and customer 
service – Process Automation

• Customized recommendations –
shopping

• Browsing content & search

• Surveillance

• Catching criminals

• Enforcing traffic laws

• Controlling crowds

• Driving

• Medical diagnostics

• Natural Language Processing

• Speech recognition

• Real time translation of speech

• Intelligent personal assistants
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Applicability of AI in Naval Context
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Six different mission parameters to consider when 
determining the applicability of AI

According to the Defense Science Board (DSB), a technology advisory 
committee for the Secretary of Defense, the six parameters include:

1. Speed of decision making

2. Heterogeneity and volume of data

3. Quality of data links

4. Complexity of the action

5. Danger of the mission 

6. Required persistence and endurance

Source: Christian H. Heller, “The Future Navy—Near-Term Applications of Artificial Intelligence”, Naval War College Review 2019
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AI can be a critical component in naval missions 
with high levels of complexity
• Cyber operations

• Missile defense

• Data analysis

• Intelligence, surveillance, and reconnaissance (ISR) data integration

• Contested communication or operations

• Unmanned vehicle operations, including unmanned undersea operations

• Air operations center activities

• Multi-mission operations

• Chemical, biological, radiological, and nuclear attack cleanup

Source: Christian H. Heller, “The Future Navy—Near-Term Applications of Artificial Intelligence”, Naval War College Review 2019
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Near Term Applications for the Navy

Administration

• Processing e-mails, 
invoices etc.

• Communication with 
partners

• Automate 
administrative tasks

Personal Productivity

• AI for organizing, 
writing and 
disseminating 
correspondence

• Digital personal 
assistants for 
scheduling meetings 
etc. 

Planning

• Knowledge 
management – Answer 
hypothetical Qs based 
on data of past actions

• Risk management and 
financial planning

Source: Christian H. Heller, “The Future Navy—Near-Term Applications of Artificial Intelligence”, Naval War College Review 2019
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Near Term Applications for the Navy

Logistics and Infrastructure 
Management

• Predictive maintenance of 
Navy assets – ships, 
submarines etc.

• Interfacing with global supply 
and logistics systems as well 
as with partners and allies for 
overseas operations

Crisis Response

• AI to sort through and 
categorize thousands of social 
media messages per minute 
into different categories for 
action, such as medical needs 
or sheltering

• Mapping tool used to create 
a “common and 
comprehensive picture during 
emergency operations

Training

• Training events involving 
communication, such as calls 
for fire, close air support, 
casualty evacuation requests, 
and execution checklists, can 
be made randomized, 
realistic, and challenging

• Turn dense operational and 
training manuals into easily 
accessible forms and create 
digital trainers

Source: Christian H. Heller, “The Future Navy—Near-Term Applications of Artificial Intelligence”, Naval War College Review 2019
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Near Term Applications for the Navy

Intelligence

• A drone could photograph an 
object from a distance and 
naval teams can do an 
instantaneous match to the 
hostile platform and its 
capabilities

• AI systems sort through 
operations orders, databases, 
mission briefs, and historical 
records to generate ideas and 
propose courses of action for 
commanders

Force  Protection

• AI-centered computer-vision 
technology could be used for 
security and base access

• Assess the risk applicable to 
new persons requesting 
access, determine access 
approvals

• Photo and speech recognition 
provide additional security

Force Structure

• AI could provide early 
warning to units and 
commanders about at-risk 
personnel

• Used for force preservation, 
recruiting, and transition 
programs

• For intelligence purposes, to 
identify key nodes and 
leaders of networks

Source: Christian H. Heller, “The Future Navy—Near-Term Applications of Artificial Intelligence”, Naval War College Review 2019
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Creating a strategy to leverage 
Emerging Technologies
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Critical elements for use of emerging technologies

• Identify strategic capabilities to build 
• Identify partners
• Identify and secure supply chains
• Build vs. buy

• Long term patient capital and commitment

• Access to relevant large data sets

• Sandboxes to test new systems

• High speed communication technologies for high sea operations

• Model for deploying new capabilities

• Training program for using new capabilities
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Leverage through partnerships

• Public private partnerships
• Trusted, longer term
• Vendor partnerships

• Academic partnerships
• Research
• Continuing education
• Talent

• Start-up ecosystem
• Innovative products at lower developmental costs and risks
• Sandbox for trials

• Strategic global partnerships with other ecosystems
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