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Breakthrough Technologies for National Security



DARPA’s Mission

Communications/Networking

Precision Guidance & Navigation

Stealth UAVs

Materials Science: semiconductors, superalloys, carbon fibers, composites, thermoelectrics, ceramics

ARPAnet/Internet

Microelectronics: VLSI, CAD, manufacturing, IR, RF, MEMS

Information Technology: timesharing, client/server, graphics, GUI, RISC, speech recognition

New capabilities require a healthy ecosystem across Service S&T, universities, and industry

DARPA’s role: Pivotal early investments that change what’s possible

IR Night Vision

Radar Arrays
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Breakthrough Technologies for National Security
DARPA’s Portfolio Today

• Electromagnetic spectrum dominance
• Position, navigation & timing beyond GPS

• Air superiority in contested environments
• Maritime system of systems
• Robust space
• Overmatch on the ground

• Defense against mass terrorism

Diminishing returns for 
monolithic systems

Rethink
complex military systems

• Outpacing infectious disease
• Neurotechnologies
• Synthetic biology

• Chemistry, physics, math, materials
• Understanding complexity
• Human-machine symbiosis

First-mover
advantage

Create
technological surprise

• Scalable cyber capabilities
• Electronics with built-in trust

• Big data tools
• Next-generation AI

Information 
is exploding

Harness
information

These focus areas are part of a broad and diverse portfolio of DARPA investments
Focus areas change over time as some succeed and others fail and as DARPA identifies new challenges and opportunities
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Air Superiority in Contested Environments

System of Systems (SoS) Integration Technology and Experimentation (SoSITE)



Approved for public release; distribution is unlimited. 

Robust Space

Responsive space access and real-time space situational awareness

Artist’s Concept

Experimental 
Spaceplane (XS-1) 

Smallsat Payload 
Constellation

Space Surveillance 
Telescope (SST) 

Hallmark 

Smallsat Payload 
Constellation



Unmanned Maritime Vessels

Anti-Submarine Warfare (ASW) Continuous Trail Unmanned Vessel (ACTUV) moved 
to water on 27 Jan 2016
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Machine Learning and Data Analytics

Approved for public release; distribution is unlimited. 

Uncover hidden patterns

Dynamic 
Products

Dynamic 
Products

Insight

World Model

GEOINT SIGINT MASINT OSINT HUMINT

Mixed-Initiative Analytics

Automated Multi-INT Fusion

Machine learning to aid the human

Programs Analytics

Observations
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Scalable Cyber Capabilities

Boeing Unmanned Little Bird

High assurance methods to minimize cyber vulnerabilities and defend against attacks
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Seeds of Technological Surprise

Imaging technologies for full 3D scene reconstruction from a single viewpoint

Seeing the “unseeable”

Degrees of 
freedom of 

light

Coherence (wave optics)

W



www.darpa.mil

Approved for public release; distribution is unlimited. 


