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POC  Point of Contact
POR  Program of Record
RF
S&T   Science and Technology
SDMG  Ship Alt Development Modernization Group
SID  Strike & Integrated Defense 
SITG  Submarine Information Technology Governance Group
SOF  Special Operations Forces
SPAWAR  Space & Naval Warfare Systems Command
SSG  Strategic Studies Group
STEED  Science and Technology Executive Engagement Day
STO
STRG

  Transition Advisory Board
TOG   Technical Oversight Group
TPO
TTL
UMW  Undersea Maneuver Warfare 
USD  Undersea Domain
USE   Undersea Enterprise
USW  Undersea Warfare
UPNT  Undersea Precision Navigation and Timing 
UUS   Unmanned Undersea System
UWDC  Undersea Warfare Development Command
WP
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INTRODUCTION

 role in driving innovation for the undersea force.

Figure 1: USW CTO Mission Diagram

“Above all, we must remember that innovation is a 
means, or a process, not an end in itself. Just as we 
cannot dictate the direction or intensity of the wind 
at sea, neither can we simply demand innovation 
to occur in the Navy and Marine Corps. Innovation 
must be viewed as a continuous cycle”

Ray Mabus
Secretary of the Navy
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STRATEGIC FOCUS

Mission

Vision

Principles
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A2AD  Anti-Access/Area Denial
A2I
AA  Assure Access to Maritime BattIespace 
ASN (RDA)
ASuW   Anti-Surface Warfare
ASW   Anti-Submarine Warfare
AUS  Autonomy and Unmanned Systems 

   Board of Directors
C2  Command and Control
CS-21R   Cooperative Strategy for 21st Century
CNO  Chief of Naval Operations
CNR  Chief of Naval Research

CTO
D&I   Discovery and Invention
DARPA
DDIL
DEA  Data Exchange Annex
DIA  Defense Intelligence Agency
DNS  Distributed Netted Systems
DOD  Department of Defense
EIW  Expeditionary & Irregular Warfare 
FCG  Future Capability Group
FA  Focus Area
GTA  Global Technology Awareness
IDC  Information Dominance & Cyber
IEA  Information Exchange Annex
IUFIS  Integrated Undersea Future Investment Strategy
LOE  Line of Effort
NAVSEA   Naval Sea Systems Command
NIPO
NR&DE   Naval Research and Development Establishment
NUWC   Naval Undersea Warfare Center
NWDC  Naval Warfare Development Command
ONI
ONR
OPNAV
OSD
PDS  Platform Design & Survivability 
PE   Power and Energy

PHA   Portfolio Health Assessment

APPENDIX B – ABBREVIATIONS & ACRONYMS
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Figure 2: USW S&T Flow Diagram

“Encouraging a broad spectrum of contributors 
fosters more diverse insights, which can lead to new 
ideas, new services, and new products. Once we’ve

challenge is bringing them to fruition and transition-

These challenges may appear daunting, but if we 

USW community can successfully meet the 
challenges.”

RDML Moises DelToro III
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SCIENCE AND TECHNOLOGY OBJECTIVE 
DEVELOPMENT PROCESS

Naval Sea Systems Command (NAVSEA)
 

• Naval Undersea Warfare Center (NUWC)

• Naval Surface Warfare Center (NSWC)

• Industrial Operations (SEA 04X)

• Submarine Training Systems (SEA 07TR)
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USW STOs Grow Longer 
Arms

Beat the 
Adversary’s 

System

Get on the 
Same Page

Protect Our  
Strategic Assets…

and Threaten Theirs

Own The Best 
Platforms

Platform Design & Survivability
USW-PDS-01
USW-PDS-02
USW-PDS-03
USW-PDS-04
USW-PDS-05
USW-PDS-06
USW-PDS-07

Power and Energy
USW-PE-01
USW-PE-02
USW-PE-03
USW-PE-04

Strike & Integrated Defense
USW-SID-01
USW-SID-02
USW-SID-03
USW-SID-04
USW-SID-05
USW-SID-06
USW-SID-07
USW-SID-08

USW-WP-01
USW-WP-02
USW-WP-03
USW-WP-04
USW-WP-05
USW-WP-06
USW-WP-07

Undersea Precision Navigation and Timing
USW-UPNT-01
USW-UPNT-02
USW-UPNT-03
USW-UPNT-04
USW-UPNT-05
USW-UPNT-06
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• Advance Submarine Systems Development (SEA073)

• Submarine Escape & Rescue (PMS-391)

• Strategic/Attack Submarines (PMS-392)  

• Submarine HM&E Engineering (PMS-392T)

 

• Advanced Undersea Systems (PMS-394)

• Submarine Special Operations Forces (PMS-399)

 

  

• 

• Submarine Acoustic Systems (PMS-401)

• Undersea Weapons (PMS-404)  

• Undersea Defensive Warfare Systems (PMS-415)  

• Submarine Combat and Weapons Control (PMS-425)
 

• Submarine Sensor Systems (PMS-435)

• Virginia Class Submarines (PMS-450)
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• Maritime Surveillance Systems (PMS-485)

 
 

 

 

 

35 UNDERSEA WARFARE SCIENCE & TECHNOLOGY OBJECTIVES 2016 

USW STO TO COMSUBFOR UNDERSEA DOMINANCE 
GOALS MAPPING

USW STOs Grow Longer 
Arms

Beat the 
Adversary’s 

System

Get on the 
Same Page

Protect Our  
Strategic Assets…

and Threaten Theirs

Own The Best 
Platforms

Assure Access to Maritime BattIespace
USW-AA-01
USW-AA-02
USW-AA-03
USW-AA-04
USW-AA-05
USW-AA-06

Autonomy and Unmanned Systems
USW-AUS-01
USW-AUS-02
USW-AUS-03
USW-AUS-04
USW-AUS-05
USW-AUS-06
USW-AUS-07
USW-AUS-08

Undersea Maneuver Warfare
USW-UMW-01
USW-UMW-02
USW-UMW-03
USW-UMW-04
USW-UMW-05
USW-UMW-06
USW-UMW-07
USW-UMW-08
USW-UMW-09

Expeditionary & Irregular Warfare
USW-EIW-01
USW-EIW-02
USW-EIW-03
USW-EIW-04

Information Dominance & Cyber
USW-IDC-01
USW-IDC-02
USW-IDC-03
USW-IDC-04
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SCIENCE AND TECHNOLOGY OBJECTIVES

and/or development.  

 

USW TECHNOLOGY FOCUS AREA (FA)
Explanation of Science & Technology Focus Area
 
GOALS:
• 
• 
• 

Figure 3: Undersea Warfare Science and Technology Objective Structure

USW TECHNOLOGY FOCUS AREA LEGEND

Assured Access to Maritime Battlespace (AA)

Undersea Precision Navigation & Timing (UPNT)

Autonomy & Unmanned Systems (AUS)

Undersea Maneuver Warfare (UMW)

Expeditionary and Irregular Warfare (EIW)

Information Dominance & Cyber (IDC)

Platform Design & Survivability (PDS)

Power & Energy (PE)

Strike & Integrated Defense (SID)



GOALS:  

• Assured access to the global ocean and littoral reaches and hold strategic and tactical 
targets at risk  

• Sense and predict environmental properties in the global ocean and littorals to support 
tactical and strategic planning and operations 

• Improved operational performance by adapting systems to the current and evolving 
environment

ASSURE ACCESS TO MARITIME BATTLESPACE (AA)

ATLANTIC OCEAN (May 21, 2015) 
A dolphin jumps in front of the 

Pre-Commissioning Unit (PCU) John 
Warner (SSN 785) as the boat 
conducts sea trials in the Atlantic 
Ocean. (U.S. Navy photo courtesy 
of Huntington Ingalls Industries by 
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USW STOs
Provide Ready Forces Maximize Employment 

Effectiveness
Develop Future Force 

Capabilities the Foundation of
 our Strength

Platform Design & Survivability
USW-PDS-01
USW-PDS-02
USW-PDS-03
USW-PDS-04
USW-PDS-05
USW-PDS-06
USW-PDS-07

Power and Energy
USW-PE-01
USW-PE-02
USW-PE-03
USW-PE-04

Strike & Integrated Defense
USW-SID-01
USW-SID-02
USW-SID-03
USW-SID-04
USW-SID-05
USW-SID-06
USW-SID-07
USW-SID-08

USW-WP-01
USW-WP-02
USW-WP-03
USW-WP-04
USW-WP-05
USW-WP-06
USW-WP-07

Undersea Precision Navigation and Timing
USW-UPNT-01
USW-UPNT-02
USW-UPNT-03
USW-UPNT-04
USW-UPNT-05
USW-UPNT-06

Table 1: USW STO to Commander’s Intent Mapping
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USW STO TO COMSUBFOR COMMANDER’S INTENT 
LINES OF EFFORT MAPPING 

USW STOs
Provide Ready Forces Maximize Employment 

Effectiveness
Develop Future Force 

Capabilities the Foundation of
 our Strength

Assure Access to Maritime BattIespace
USW-AA-01
USW-AA-02
USW-AA-03
USW-AA-04
USW-AA-05
USW-AA-06

Autonomy and Unmanned Systems
USW-AUS-01
USW-AUS-02
USW-AUS-03
USW-AUS-04
USW-AUS-05
USW-AUS-06
USW-AUS-07
USW-AUS-08

Undersea Maneuver Warfare
USW-UMW-01
USW-UMW-02
USW-UMW-03
USW-UMW-04
USW-UMW-05
USW-UMW-06
USW-UMW-07
USW-UMW-08
USW-UMW-09

Expeditionary & Irregular Warfare
USW-EIW-01
USW-EIW-02
USW-EIW-03
USW-EIW-04

Information Dominance & Cyber
USW-IDC-01
USW-IDC-02
USW-IDC-03
USW-IDC-04
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USW-AA-01:  

 

USW-AA-02:  

USW-AA-03:  

USW-AA-04: 

USW-AA-05: 

USW-AA-06: 

   

Objectives

technology and people 
that taps into the best 
process is going to win…

with minimal cost of 
ownership.  All of this is 
going to have to fall in on 
an operational concept 

that’s going to be much 
different than we have 
right now. And then that is 
going to elevate to a 
strategic employment 
around the world that will 
allow us to control the 

anywhere in the world.”

Admiral  John Richardson
Chief of Naval Operations



Autonomy and unmanned systems are key force multipliers that facilitate operations across multiple 

be utilized to perform multiple missions in order to maintain undersea dominance.

GOALS:

• Seamless integration of manned and unmanned/autonomous undersea systems into 
 

• Common control architecture and interfaces that support unmanned/autonomous 
systems operation 

AUTONOMY & UNMANNED SYSTEMS (AUS)

Laboratory and Oceaneering
International Inc. to develop the
eXperimental Fuel Cell (XFC)
unmanned aerial system (UAS). 
In August 2013 the XFC UAS was
deployed from the submerged
submarine USS Providence (SSN 
719) and vertically launched from 

(NUWC photo)
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USW-UPNT-01: 

USW-UPNT-02: 

USW-UPNT-03: 

USW-UPNT-04: 

 

USW-UPNT-05: 

USW-UPNT-06: 

 

Objectives
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GOALS: 

• Identify, pursue, and mature enabling technologies that allow undersea assets the  
continued ability to reliably determine position and timing with high accuracy  

 

• Identify, pursue, and mature new positioning, navigation, and timing technologies  
which enable reduced dependence on overhead sensors.

UNDERSEA PRECISION NAVIGATION & TIMING (UPNT)

Los Angeles-class submarine USS Hartford 

allows the U.S. Navy to assess operational 

and develop partnerships and 
collaborative efforts. (U.S.Navy photo by 

Tyler Thompson/Released)
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USW-AUS-01: 

USW-AUS-02: 

USW-AUS-03: 

USW-AUS-04: 

USW-AUS-05: 

USW-AUS-06: 

USW-AUS-07: 

USW-AUS-08: 

Objectives

RADM Michael Jabaley



GOALS:

• Manipulate the adversary’s maritime situational awareness  

• Deny the adversary freedom of maneuver in the maritime domain 

• Enhance freedom of maneuver for U.S./Allied forces in the maritime domain 

• Deliver kinetic and non-kinetic effects from the undersea that impact an adversary’s 
 

• Enable means of swift aggregation and disaggregation of Undersea Forces

UNDERSEA MANEUVER WARFARE (UMW)

Washington D.C. that provides a test 

customers to try out a variety of 
commercial software and hardware 
technologies in the physical 
constraints of a Los Angeles-class 
and Virginia-class submarine control 
room and wardroom. The facility 
couples the latest Advanced 
Processor Build (APB) software with 

controllers, Kinect, Google Earth, and 
a variety of other technologies.

16 29 UNDERSEA WARFARE SCIENCE & TECHNOLOGY OBJECTIVES 2016 

USW-WP-01: 

USW-WP-02: 

USW-WP-03: 

USW-WP-04: 

USW-WP-05: 

USW-WP-06: 

USW-WP-07: 

Objectives

Ray Mabus
Secretary of the Navy
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GOALS:

• User-centered design methodologies to solve submarine “Plan-Brief-Execute-Assess” 
support needs   

• Improved availability, reliability, quality, time-latency of receipt and usefulness of critical 
data and information needed by the tactical team to make better-informed decisions in 
the time available 

• Human machine interface designs based on results of task analyses, applying cognitive 
science, human factors expertise and best-practices 

• Training tailored to the individual and team anywhere, anytime through simulation-
based technologies for multi-mission, multi-platform training 

• Enhanced submariner readiness and retention by monitoring and improving the health, 
wellness, and resilience of the submariner 

• Systems that support and exploit individual differences of undersea operators 

WARFIGHTER PERFORMANCE (WP)

28

Virginia-class layout in Combat
Systems Collaboration And Fleet

NUWC Newport. 
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USW-UMW-01:

 
USW-UMW-02:

USW-UMW-03:

USW-UMW-04:

USW-UMW-05:

USW-UMW-06:

USW-UMW-07:

USW-UMW-08:

USW-UMW-09:

Objectives

RADM William R. Merz



GOALS:

• Safe, reliable and less complex interfaces that enable future EIW operations 

• Reduced time and complexity of deployment and recovery of expeditionary forces and 
associated systems 

EXPEDITIONARY & IRREGULAR WARFARE (EIW)

PACIFIC OCEAN (Feb. 20, 2012)
SEALs and divers from SEAL
Delivery Vehicle Team (SDVT) 1

submarine USS Michigan (SSGN

vehicle operations in the southern

educate operators and divers on

related to the delivery vehicle and
its operations. (U.S. Navy photo
by Mass Communication
Specialist 3rd Class Kristopher
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USW-SID-01:

 
USW-SID-02:

USW-SID-03:

USW-SID-04:

USW-SID-05:

USW-SID-06:

USW-SID-07:

USW-SID-08:

Objectives



26UNDERSEA WARFARE SCIENCE & TECHNOLOGY OBJECTIVES 2016  

GOALS:

• Increased capability, capacity, endurance, affordability and  range of undersea weapons 
systems to include the development and integration of directed energy weapons 

• Ability for undersea systems to avoid, detect and/or counter enemy attack

STRIKE & INTEGRATED DEFENSE (SID)

A trident II D-5 ballistic missile is launched from the Ohio-
class ballistic missile submarine USS West Virginia (SSBN 

submarine for deployment after a major overhaul. The 

instrumentation. The U.S. Navy supports U.S. Strategic 
Command’s strategic deterrence missions by operating 
and maintaining Ohio-class ballistic missile submarines to 
deter regional and strategic threats. The triad, the U.S. 
strategic nuclear forces of ICBMs, bombers, and ballistic
missile submarines, remains the primary deterrent of 

26 19 UNDERSEA WARFARE SCIENCE & TECHNOLOGY OBJECTIVES 2016 

USW-EIW-01: 

USW-EIW-02: 

USW-EIW-03: 

USW-EIW-04: 

Objectives

“[We will] develop 
concepts and capabilities 
to provide more options 

high-end combat at sea. 
Operations short of 

designed to contain and 
control escalation on 
terms favorable to the U.S. 
Combat at sea must 
address “blue-water” 
scenarios far from land 

ashore in a highly 
“informationalized” and 
contested environment.”

Admiral  John Richardson
Chief of Naval Operations



GOALS: 

• 
improved battlespace awareness capability for Undersea Forces 

• Ensure Undersea Forces have the capability to defend against cyber-attack and have the 
ability to counter and/or deliver cyber effects

INFORMATION DOMINANCE & CYBER (IDC)

Kim Smith,principal software engineer for In 
Depth Engineering, shows a new type of sonar 

-
ate a stronger Integrated Undersea Surveillance 

improve the capabilities of submarines and their 
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USW-PE-01: 

USW-PE-02: 

USW-PE-03: 

USW-PE-04: 

Objectives

RADM Mathias Winter
Chief of Naval Research
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Safe and reliable power and energy sources are key enablers that ensure undersea dominance is maintained.  
Long endurance systems will support the disruption of enemy activities and provide maximum mission 

GOALS:

• Improved energy density, safety and reliability of power and energy sources that support 
undersea platforms and operations 

• Ability for Undersea Forces to take advantage of the abundant energy sources that 
reside in their operational environment

POWER & ENERGY (PE)

An underwater view of Liquid
-

vehicle for persistent
surveillance and 
communications.
(Reuters/Liquid Robotics)
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USW-IDC-01: 

USW-IDC-02: 

USW-IDC-03: 

USW-IDC-04: 

USW-IDC-05: 

Objectives

RADM Charles Richard

Division
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GOALS:  

• Design and engineering tools to support future development, deployment, maintenance 
and support of undersea systems 

• Advanced manufacturing tools and technologies that support rapid, low-cost and/or 
remote design and manufacture 

• Ability for undersea platforms to remain undetected and operate unencumbered in the 
future operational environment

PLATFORM DESIGN & SURVIVABILITY (PDS)

BETHESDA, Md. (March 5, 2013) 

at Naval Surface Warfare Center

researching nonferrous naval
materials such as aluminum and
titanium, in particular in the area of
microstructural evolution of these
materials due to joining. She also

processes, such as friction stir
welding, cold spray and additive
manufacturing. (U.S. Navy

22 23 UNDERSEA WARFARE SCIENCE & TECHNOLOGY OBJECTIVES 2016 

USW-PDS-01:   

 

USW-PDS-02:  

USW-PDS-03:  

USW-PDS-04: 

USW-PDS-05: 

USW-PDS-06: 

USW-PDS-07: 

   

Objectives

RADM Michael Jabaley
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GOALS:  

• Design and engineering tools to support future development, deployment, maintenance 
and support of undersea systems 

• Advanced manufacturing tools and technologies that support rapid, low-cost and/or 
remote design and manufacture 

• Ability for undersea platforms to remain undetected and operate unencumbered in the 
future operational environment

PLATFORM DESIGN & SURVIVABILITY (PDS)

BETHESDA, Md. (March 5, 2013) 

at Naval Surface Warfare Center

researching nonferrous naval
materials such as aluminum and
titanium, in particular in the area of
microstructural evolution of these
materials due to joining. She also

processes, such as friction stir
welding, cold spray and additive
manufacturing. (U.S. Navy
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USW-PDS-01:   

 

USW-PDS-02:  

USW-PDS-03:  

USW-PDS-04: 

USW-PDS-05: 

USW-PDS-06: 

USW-PDS-07: 

   

Objectives

RADM Michael Jabaley



24UNDERSEA WARFARE SCIENCE & TECHNOLOGY OBJECTIVES 2016  

Safe and reliable power and energy sources are key enablers that ensure undersea dominance is maintained.  
Long endurance systems will support the disruption of enemy activities and provide maximum mission 

GOALS:

• Improved energy density, safety and reliability of power and energy sources that support 
undersea platforms and operations 

• Ability for Undersea Forces to take advantage of the abundant energy sources that 
reside in their operational environment

POWER & ENERGY (PE)

An underwater view of Liquid
-

vehicle for persistent
surveillance and 
communications.
(Reuters/Liquid Robotics)
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USW-IDC-01: 

USW-IDC-02: 

USW-IDC-03: 

USW-IDC-04: 

USW-IDC-05: 

Objectives

RADM Charles Richard

Division



GOALS: 

• 
improved battlespace awareness capability for Undersea Forces 

• Ensure Undersea Forces have the capability to defend against cyber-attack and have the 
ability to counter and/or deliver cyber effects

INFORMATION DOMINANCE & CYBER (IDC)

Kim Smith,principal software engineer for In 
Depth Engineering, shows a new type of sonar 

-
ate a stronger Integrated Undersea Surveillance 

improve the capabilities of submarines and their 
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USW-PE-01: 

USW-PE-02: 

USW-PE-03: 

USW-PE-04: 

Objectives

RADM Mathias Winter
Chief of Naval Research
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GOALS:

• Increased capability, capacity, endurance, affordability and  range of undersea weapons 
systems to include the development and integration of directed energy weapons 

• Ability for undersea systems to avoid, detect and/or counter enemy attack

STRIKE & INTEGRATED DEFENSE (SID)

A trident II D-5 ballistic missile is launched from the Ohio-
class ballistic missile submarine USS West Virginia (SSBN 

submarine for deployment after a major overhaul. The 

instrumentation. The U.S. Navy supports U.S. Strategic 
Command’s strategic deterrence missions by operating 
and maintaining Ohio-class ballistic missile submarines to 
deter regional and strategic threats. The triad, the U.S. 
strategic nuclear forces of ICBMs, bombers, and ballistic
missile submarines, remains the primary deterrent of 

26 19 UNDERSEA WARFARE SCIENCE & TECHNOLOGY OBJECTIVES 2016 

USW-EIW-01: 

USW-EIW-02: 

USW-EIW-03: 

USW-EIW-04: 

Objectives

“[We will] develop 
concepts and capabilities 
to provide more options 

high-end combat at sea. 
Operations short of 

designed to contain and 
control escalation on 
terms favorable to the U.S. 
Combat at sea must 
address “blue-water” 
scenarios far from land 

ashore in a highly 
“informationalized” and 
contested environment.”

Admiral  John Richardson
Chief of Naval Operations



GOALS:

• Safe, reliable and less complex interfaces that enable future EIW operations 

• Reduced time and complexity of deployment and recovery of expeditionary forces and 
associated systems 

EXPEDITIONARY & IRREGULAR WARFARE (EIW)

PACIFIC OCEAN (Feb. 20, 2012)
SEALs and divers from SEAL
Delivery Vehicle Team (SDVT) 1

submarine USS Michigan (SSGN

vehicle operations in the southern

educate operators and divers on

related to the delivery vehicle and
its operations. (U.S. Navy photo
by Mass Communication
Specialist 3rd Class Kristopher
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USW-SID-01:

 
USW-SID-02:

USW-SID-03:

USW-SID-04:

USW-SID-05:

USW-SID-06:

USW-SID-07:

USW-SID-08:

Objectives
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GOALS:

• User-centered design methodologies to solve submarine “Plan-Brief-Execute-Assess” 
support needs   

• Improved availability, reliability, quality, time-latency of receipt and usefulness of critical 
data and information needed by the tactical team to make better-informed decisions in 
the time available 

• Human machine interface designs based on results of task analyses, applying cognitive 
science, human factors expertise and best-practices 

• Training tailored to the individual and team anywhere, anytime through simulation-
based technologies for multi-mission, multi-platform training 

• Enhanced submariner readiness and retention by monitoring and improving the health, 
wellness, and resilience of the submariner 

• Systems that support and exploit individual differences of undersea operators 

WARFIGHTER PERFORMANCE (WP)

28

Virginia-class layout in Combat
Systems Collaboration And Fleet

NUWC Newport. 
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USW-UMW-01:

 
USW-UMW-02:

USW-UMW-03:

USW-UMW-04:

USW-UMW-05:

USW-UMW-06:

USW-UMW-07:

USW-UMW-08:

USW-UMW-09:

Objectives

RADM William R. Merz



GOALS:

• Manipulate the adversary’s maritime situational awareness  

• Deny the adversary freedom of maneuver in the maritime domain 

• Enhance freedom of maneuver for U.S./Allied forces in the maritime domain 

• Deliver kinetic and non-kinetic effects from the undersea that impact an adversary’s 
 

• Enable means of swift aggregation and disaggregation of Undersea Forces

UNDERSEA MANEUVER WARFARE (UMW)

Washington D.C. that provides a test 

customers to try out a variety of 
commercial software and hardware 
technologies in the physical 
constraints of a Los Angeles-class 
and Virginia-class submarine control 
room and wardroom. The facility 
couples the latest Advanced 
Processor Build (APB) software with 

controllers, Kinect, Google Earth, and 
a variety of other technologies.
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USW-WP-01: 

USW-WP-02: 

USW-WP-03: 

USW-WP-04: 

USW-WP-05: 

USW-WP-06: 

USW-WP-07: 

Objectives

Ray Mabus
Secretary of the Navy
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GOALS: 

• Identify, pursue, and mature enabling technologies that allow undersea assets the  
continued ability to reliably determine position and timing with high accuracy  

 

• Identify, pursue, and mature new positioning, navigation, and timing technologies  
which enable reduced dependence on overhead sensors.

UNDERSEA PRECISION NAVIGATION & TIMING (UPNT)

Los Angeles-class submarine USS Hartford 

allows the U.S. Navy to assess operational 

and develop partnerships and 
collaborative efforts. (U.S.Navy photo by 

Tyler Thompson/Released)
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USW-AUS-01: 

USW-AUS-02: 

USW-AUS-03: 

USW-AUS-04: 

USW-AUS-05: 

USW-AUS-06: 

USW-AUS-07: 

USW-AUS-08: 

Objectives

RADM Michael Jabaley



Autonomy and unmanned systems are key force multipliers that facilitate operations across multiple 

be utilized to perform multiple missions in order to maintain undersea dominance.

GOALS:

• Seamless integration of manned and unmanned/autonomous undersea systems into 
 

• Common control architecture and interfaces that support unmanned/autonomous 
systems operation 

AUTONOMY & UNMANNED SYSTEMS (AUS)

Laboratory and Oceaneering
International Inc. to develop the
eXperimental Fuel Cell (XFC)
unmanned aerial system (UAS). 
In August 2013 the XFC UAS was
deployed from the submerged
submarine USS Providence (SSN 
719) and vertically launched from 

(NUWC photo)
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USW-UPNT-01: 

USW-UPNT-02: 

USW-UPNT-03: 

USW-UPNT-04: 

 

USW-UPNT-05: 

USW-UPNT-06: 

 

Objectives
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USW STO TO COMSUBFOR COMMANDER’S INTENT 
LINES OF EFFORT MAPPING 

USW STOs
Provide Ready Forces Maximize Employment 

Effectiveness
Develop Future Force 

Capabilities the Foundation of
 our Strength

Assure Access to Maritime BattIespace
USW-AA-01
USW-AA-02
USW-AA-03
USW-AA-04
USW-AA-05
USW-AA-06

Autonomy and Unmanned Systems
USW-AUS-01
USW-AUS-02
USW-AUS-03
USW-AUS-04
USW-AUS-05
USW-AUS-06
USW-AUS-07
USW-AUS-08

Undersea Maneuver Warfare
USW-UMW-01
USW-UMW-02
USW-UMW-03
USW-UMW-04
USW-UMW-05
USW-UMW-06
USW-UMW-07
USW-UMW-08
USW-UMW-09

Expeditionary & Irregular Warfare
USW-EIW-01
USW-EIW-02
USW-EIW-03
USW-EIW-04

Information Dominance & Cyber
USW-IDC-01
USW-IDC-02
USW-IDC-03
USW-IDC-04
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USW-AA-01:  

 

USW-AA-02:  

USW-AA-03:  

USW-AA-04: 

USW-AA-05: 

USW-AA-06: 

   

Objectives

technology and people 
that taps into the best 
process is going to win…

with minimal cost of 
ownership.  All of this is 
going to have to fall in on 
an operational concept 

that’s going to be much 
different than we have 
right now. And then that is 
going to elevate to a 
strategic employment 
around the world that will 
allow us to control the 

anywhere in the world.”

Admiral  John Richardson
Chief of Naval Operations



GOALS:  

• Assured access to the global ocean and littoral reaches and hold strategic and tactical 
targets at risk  

• Sense and predict environmental properties in the global ocean and littorals to support 
tactical and strategic planning and operations 

• Improved operational performance by adapting systems to the current and evolving 
environment

ASSURE ACCESS TO MARITIME BATTLESPACE (AA)

ATLANTIC OCEAN (May 21, 2015) 
A dolphin jumps in front of the 

Pre-Commissioning Unit (PCU) John 
Warner (SSN 785) as the boat 
conducts sea trials in the Atlantic 
Ocean. (U.S. Navy photo courtesy 
of Huntington Ingalls Industries by 
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USW STOs
Provide Ready Forces Maximize Employment 

Effectiveness
Develop Future Force 

Capabilities the Foundation of
 our Strength

Platform Design & Survivability
USW-PDS-01
USW-PDS-02
USW-PDS-03
USW-PDS-04
USW-PDS-05
USW-PDS-06
USW-PDS-07

Power and Energy
USW-PE-01
USW-PE-02
USW-PE-03
USW-PE-04

Strike & Integrated Defense
USW-SID-01
USW-SID-02
USW-SID-03
USW-SID-04
USW-SID-05
USW-SID-06
USW-SID-07
USW-SID-08

USW-WP-01
USW-WP-02
USW-WP-03
USW-WP-04
USW-WP-05
USW-WP-06
USW-WP-07

Undersea Precision Navigation and Timing
USW-UPNT-01
USW-UPNT-02
USW-UPNT-03
USW-UPNT-04
USW-UPNT-05
USW-UPNT-06

Table 1: USW STO to Commander’s Intent Mapping
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SCIENCE AND TECHNOLOGY OBJECTIVES

and/or development.  

 

USW TECHNOLOGY FOCUS AREA (FA)
Explanation of Science & Technology Focus Area
 
GOALS:
• 
• 
• 

Figure 3: Undersea Warfare Science and Technology Objective Structure

USW TECHNOLOGY FOCUS AREA LEGEND

Assured Access to Maritime Battlespace (AA)

Undersea Precision Navigation & Timing (UPNT)

Autonomy & Unmanned Systems (AUS)

Undersea Maneuver Warfare (UMW)

Expeditionary and Irregular Warfare (EIW)

Information Dominance & Cyber (IDC)

Platform Design & Survivability (PDS)

Power & Energy (PE)

Strike & Integrated Defense (SID)
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• Maritime Surveillance Systems (PMS-485)
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USW STO TO COMSUBFOR UNDERSEA DOMINANCE 
GOALS MAPPING

USW STOs Grow Longer 
Arms

Beat the 
Adversary’s 

System

Get on the 
Same Page

Protect Our  
Strategic Assets…

and Threaten Theirs

Own The Best 
Platforms

Assure Access to Maritime BattIespace
USW-AA-01
USW-AA-02
USW-AA-03
USW-AA-04
USW-AA-05
USW-AA-06

Autonomy and Unmanned Systems
USW-AUS-01
USW-AUS-02
USW-AUS-03
USW-AUS-04
USW-AUS-05
USW-AUS-06
USW-AUS-07
USW-AUS-08

Undersea Maneuver Warfare
USW-UMW-01
USW-UMW-02
USW-UMW-03
USW-UMW-04
USW-UMW-05
USW-UMW-06
USW-UMW-07
USW-UMW-08
USW-UMW-09

Expeditionary & Irregular Warfare
USW-EIW-01
USW-EIW-02
USW-EIW-03
USW-EIW-04

Information Dominance & Cyber
USW-IDC-01
USW-IDC-02
USW-IDC-03
USW-IDC-04
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USW STOs Grow Longer 
Arms

Beat the 
Adversary’s 

System

Get on the 
Same Page

Protect Our  
Strategic Assets…

and Threaten Theirs

Own The Best 
Platforms

Platform Design & Survivability
USW-PDS-01
USW-PDS-02
USW-PDS-03
USW-PDS-04
USW-PDS-05
USW-PDS-06
USW-PDS-07

Power and Energy
USW-PE-01
USW-PE-02
USW-PE-03
USW-PE-04

Strike & Integrated Defense
USW-SID-01
USW-SID-02
USW-SID-03
USW-SID-04
USW-SID-05
USW-SID-06
USW-SID-07
USW-SID-08

USW-WP-01
USW-WP-02
USW-WP-03
USW-WP-04
USW-WP-05
USW-WP-06
USW-WP-07

Undersea Precision Navigation and Timing
USW-UPNT-01
USW-UPNT-02
USW-UPNT-03
USW-UPNT-04
USW-UPNT-05
USW-UPNT-06
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• Advance Submarine Systems Development (SEA073)

• Submarine Escape & Rescue (PMS-391)

• Strategic/Attack Submarines (PMS-392)  

• Submarine HM&E Engineering (PMS-392T)

 

• Advanced Undersea Systems (PMS-394)

• Submarine Special Operations Forces (PMS-399)

 

  

• 

• Submarine Acoustic Systems (PMS-401)

• Undersea Weapons (PMS-404)  

• Undersea Defensive Warfare Systems (PMS-415)  

• Submarine Combat and Weapons Control (PMS-425)
 

• Submarine Sensor Systems (PMS-435)

• Virginia Class Submarines (PMS-450)
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SCIENCE AND TECHNOLOGY OBJECTIVE 
DEVELOPMENT PROCESS

Naval Sea Systems Command (NAVSEA)
 

• Naval Undersea Warfare Center (NUWC)

• Naval Surface Warfare Center (NSWC)

• Industrial Operations (SEA 04X)

• Submarine Training Systems (SEA 07TR)
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National Strategic Documents

• 
• 
• 
• 

Joint and Naval Strategic Documents

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Naval S&T Documents

• 
• 
• 
• 
• 

APPENDIX A - REFERENCES
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Figure 2: USW S&T Flow Diagram

“Encouraging a broad spectrum of contributors 
fosters more diverse insights, which can lead to new 
ideas, new services, and new products. Once we’ve

challenge is bringing them to fruition and transition-

These challenges may appear daunting, but if we 

USW community can successfully meet the 
challenges.”

RDML Moises DelToro III

TRL 1 TRL 4 TRL 6 TRL 9

DARPA /
Universities

ONR /
Warfare Centers

NAVSEA /
SPAWAR

CNO
Navigation Plan

Undersea Domain
Operating Concept

USW Vision 2025

Design for
Undersea Warfare

Strategic Studies
Group XXXII

Air Sea Battle

S&T
Gap Deploy

Develop
Component

& Test

Component
Demo

Downselect

Prototype Demo
Downselect &

Transition

Acquisition 
Downselect &

Integration
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STRATEGIC FOCUS

Mission

Vision

Principles
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A2AD  Anti-Access/Area Denial
A2I
AA  Assure Access to Maritime BattIespace 
ASN (RDA)
ASuW   Anti-Surface Warfare
ASW   Anti-Submarine Warfare
AUS  Autonomy and Unmanned Systems 

   Board of Directors
C2  Command and Control
CS-21R   Cooperative Strategy for 21st Century
CNO  Chief of Naval Operations
CNR  Chief of Naval Research

CTO
D&I   Discovery and Invention
DARPA
DDIL
DEA  Data Exchange Annex
DIA  Defense Intelligence Agency
DNS  Distributed Netted Systems
DOD  Department of Defense
EIW  Expeditionary & Irregular Warfare 
FCG  Future Capability Group
FA  Focus Area
GTA  Global Technology Awareness
IDC  Information Dominance & Cyber
IEA  Information Exchange Annex
IUFIS  Integrated Undersea Future Investment Strategy
LOE  Line of Effort
NAVSEA   Naval Sea Systems Command
NIPO
NR&DE   Naval Research and Development Establishment
NUWC   Naval Undersea Warfare Center
NWDC  Naval Warfare Development Command
ONI
ONR
OPNAV
OSD
PDS  Platform Design & Survivability 
PE   Power and Energy

PHA   Portfolio Health Assessment

APPENDIX B – ABBREVIATIONS & ACRONYMS



40UNDERSEA WARFARE SCIENCE & TECHNOLOGY OBJECTIVES 2016  

POC  Point of Contact
POR  Program of Record
RF
S&T   Science and Technology
SDMG  Ship Alt Development Modernization Group
SID  Strike & Integrated Defense 
SITG  Submarine Information Technology Governance Group
SOF  Special Operations Forces
SPAWAR  Space & Naval Warfare Systems Command
SSG  Strategic Studies Group
STEED  Science and Technology Executive Engagement Day
STO
STRG

  Transition Advisory Board
TOG   Technical Oversight Group
TPO
TTL
UMW  Undersea Maneuver Warfare 
USD  Undersea Domain
USE   Undersea Enterprise
USW  Undersea Warfare
UPNT  Undersea Precision Navigation and Timing 
UUS   Unmanned Undersea System
UWDC  Undersea Warfare Development Command
WP
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INTRODUCTION

 role in driving innovation for the undersea force.

Figure 1: USW CTO Mission Diagram

“Above all, we must remember that innovation is a 
means, or a process, not an end in itself. Just as we 
cannot dictate the direction or intensity of the wind 
at sea, neither can we simply demand innovation 
to occur in the Navy and Marine Corps. Innovation 
must be viewed as a continuous cycle”

Ray Mabus
Secretary of the Navy

DARPA

ONR

Warfare
Centers

Industry

Academia

S&T Objectives
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Priority Lists

Urgent
Operational 

Needs

Requirements
Gaps
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