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Preparing for the future…. 
Never forgetting the past! 

 
16th Annual Expeditionary Warfare 

Conference 
“Integrating Future and Present 

Capabilities” 
ONR/Advance Technology 
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Sources of Stress, Instability & Conflict   

 

Energy Demand Terrorism/Crime Water Stress Urban Stress Ungoverned Youth Bulge Choke points Nuclear 
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Ungoverned Spaces 
• Guatemala-Chiapas Border       
• Colombia-Venezuela Border 
• West Africa 
• East Africa 
• Arabian Peninsula 
• North Caucasus Region 
• Afghan-Pakistan Border 
• Sulawesi-Mindanao 
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ESG 

Naval Expeditionary Operations 

 Peacetime 
 and Crisis 

 Low Intensity 
 Conflict 

 Mid-Intensity  
Conflict 

 High Intensity 
 Conflict 

Amphibious Fleet 

CSG 

Combat Logistics 
Force Ships 

MPF(F) 

Coalition Forces 

Task organized  forces to meet 
CCDR mission requirements 
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Technological Dominance 

Today, Marines and Sailors have at 
their disposal the world’s most 

sophisticated military technology 

 

But….., our adversaries do, as well. 

Mobile 
Communications 

Laser-Guided 
Munitions 

Network-Centricity, 
Information Warfare,       

and Intelligence 

GPS Navigation 
and Targeting 



5 

The Ultimate Customer – The Warfighter! 
ONR S&T enables Sailors and Marines! 
-    S&T in support of Expeditionary Maneuver Warfare (continued 

primary importance to both Navy and Marine Corps) 
- S&T in support of Combating Terrorism – aka Maritime/Irregular 

Warfare (MIRWAR), GWOT, Long War, etc. (rapidly growing emphasis 
in both Navy and Marine Corps) 

- Be more lethal; be more resilient, be pro-active (not reactive) 
- Expand Small Unit area of influence & support logistically  
- Be flexible in all phases of warfare (ROMO) 
- Move between kinetic and non-kinetic tactics 
- Predict actions of Irregular enemies 
- Operational Adaptation in paradigm of Hybrid Complex Warfare 
- Lighten the Load 
- More Energy Efficient 
- Autonomous systems for the “Grunt” 
- Prepare for emergence of peer/near-peer competitors 
- Project power in access denied environments 
- Survive and Win 
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ONR S&T Departments  

Expeditionary Maneuver 
Warfare & Combating Terrorism 

Sea Warfare and Weapons 

Code 30 

Code 31 Code 32 

Code 33 

Air Warfare and Weapons 

 C4ISR 
Ocean Battlespace 

Sensing 

Warfighter Performance 

Code 34 Code 35 



7 

Director 
Dr. R. Pohanka 

Hybrid Complex Warfare Sciences 
Division  (301) Applications Division (302) 

Director 
Mr. A. G. Johnson 

Combating Terrorism & 
Integration Division (303) 

 Director 
Mr. J. McMains 

C4 ISR Fires Logistics Maneuver 

Human 
Performance 
Training & 
Education 

Force  
Protection 

Human, 
Social,  

Cultural, 
Behavioral 

Sciences 

Department Head 
Mr. G. W. Solhan 

Deputy 
Department Head 
COL Sam Kirby 

Deputy 
Programming,  Planning & 

Operations 
Ms. L. Worcester 

Non-Linear Physics 
Dr. M. Shlesinger 

Basic Research 
Counter IED 
Dr. D. Prono 

CAPT Gunzel 

Mr. Lethin  
Mr. Squire Mr. J. Moniz Dr. I. Estabrooke  

 

Mr. M. Kruger 
Ms. M. Rubeiz 
Maj F. Filler 

Mr. D. Simons 
Mr. G. Thorsted 

Mr. L. Mastroianni  
 Mr. J. Bradel (ICAF) 

Maj Billy Short (Aug 11) 
Mr. K. Hammack 

Mr. C. Anderson 

Maritime 
Irregular 
Warfare 

Operational 
Adaptation  

NEDP 
Ms L. Albuquerque 

Align with our customers: 
 - USMC, NECE, SPECWAR 
 - Combat Developers, Material Developers, 
   Operating Forces 

Align: 
-What we do 
-What we need to do it 
-How do we measure our effectiveness? 

Integrate inter departmental & interdisciplinary within ONR and with external activities 

Focus on the warrior as a system, 
 rather than the platform! 

CAPT C. Gunzel 

Naval Expeditionary Dog Program 
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Aligning to Strategic Guidance 
 
 

• Build the Future Force 
• Maintain Warfighting readiness 
• Leverage Science and 

Technology (S&T) initiatives to 
ensure Warfighting benefits 
accrue to future Sailors 

• Develop & Support Our Sailors, 
Civilians and Families 

• Lead STEM education and 
outreach to grow top technical 
talent to lead tomorrow’s Navy 
and double the Navy’s STEM 
investment within five years 
 
 
 

 

• Provide the best trained and 
equipped Marine units to 
Afghanistan 

• Rebalance and posture the 
Corps for the future and 
aggressively experiment with 
and implement new capabilities 
and organizations 

• Better educate and train Marines 
to succeed in distributed 
operations and increasingly 
complex environments 

• Keep faith with our Marines, our 
Sailors and our families 
 

Commandant  
Priorities and Guidance 

• Taking care of our 
Sailors, Marines, 
Civilians, and their 
Families 

• Treating energy in 
DON as an issue of 
national security 

• Creating 
acquisitions 
excellence 

• Optimizing 
unmanned systems 

SECNAV 
Priorities CNR 

Naval S&T Strategic Plan 

CNO 
Priorities and Guidance 

9 S&T Focus Areas 
 

•    Assure Access to Maritime Battlespace 
•    Autonomy and Unmanned Systems 
•    Expeditionary & Irregular Warfare 
•    Information Dominance  
•    Platform Design & Survivability 
•    Power and Energy 
•    Power Projection & Integrated Defense 
•    Total Ownership Cost  
•    Warfighter Performance  

 
Science, Technology, Engineering, & Mathematics 

(STEM) 
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Science and Technology (S&T), and 
Experimentation for the Future Middle Weight 

Force  

• “A middleweight force, we are light enough to get there quickly, but 
heavy enough to carry the day upon arrival, and capable of operating 
independent of local infrastructure.” 
• “We will rebalance our Corps, posture it for the future and aggressively 
experiment with and implement new capabilities and organizations.” 
• “We will better educate and train our Marines to succeed in distributed 
operations and increasingly complex environments.” 
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Existing 
Capabilities 

Spiral developments/ 
Incremental 

improvements 

Predicted 
Future 

Threats & 
Capabilities 
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Leap Ahead Innovations 

Discovery & Invention 
(Basic and Applied Research) 

Exploitation & 
Deployment 

Quick Reaction & 
Other S&T 

New development/ 
Undiscovered technologies 

(disruptive) 

Unanticipated 
Futures 

Portfolio Alignment with Futures 
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S&T/Experimentation Opportunity 
“When you have no money, THINK” 

11     12     13     14     15     16    17    18    19    20    21    22 

PMC 
O&M 

Manpwr 
$ 

The lean years are coming … 

S&T 
$ 

• When procurement funding is plentiful, S&T/Exp is important 
• Shape the nature of the buy When procurement funding is scarce, S&T/Exp is more important 
• Mitigate Risk with the Creative Engine – Know What is Possible… and When 
• Shape future capability – be prepared to take advantage of opportunities when the upturn comes 

 

? 
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PBR FY-12 S&T Funding (Total $186.3M) 

PE 0602131M 
(ONR Code 30) 
$44.8 M 

PE 0603640M 
(MCWL – Project 2297) 

$40.4 M 

PE 0603640M 
(ONR Code 30 – Project 

2223) 
$83.9 M 

PE 0602651M 
(JNLWD) 
$5.9 M 

PE 0603651M 
(JNLWD) 

$11.3 M 

Data derived from  PBR FY-12 



13 

Creative Engine for Combat Development 

Art of the Possible 
Science and 
Technology 

Warfighting 
Concept 

Development 

Experimentation 

Science & 
Technology 
Objectives MCCDC 

Operating Forces 
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Expeditionary Maneuver “Whitman’s Sampler” 

Maneuver 

Human 
Performance, 
Training and 
Education 

Survivability –  Armored Materials 
Active Pulsed Power Protection 

Crew Protection 

Advanced Mobility – Advanced 
Suspension & Drive Train Technologies 

Fuel Efficiency & Battlefield Power 

Maneuver Enablers –SA & 
Unmanned  Autonomous 

Systems 

Enhanced Physical Readiness 

Near Term                                Mid Term                           Far Term 

Advanced 
Electromagnetic Armor 

(AEMA) 

Advanced Blast  
Mitigation 

Infinitely Variable 
 Transmission 

UGV Man-Machine 
Interface & Workload, 

Stress &Performance in IIT 

Nutritional Modulators of  
Physiological Adaptation  

& Performance 

Advanced Perception 
System 

Fuel Efficient MTVR & Advanced 
 LAV Suspension System (FNCs) 

Mental Resilience & 
Cognitive Agility 

Expertise Development 

Enhanced Technologies for 
Optimization of Warfighter Load  

Integrated 
Models  

for Warfighter  
Performance 
Enhancement  

Technologies Supporting 
Peak Cognitive Performance 

Applied Technologies for SITE & 
Neuroadaptive Training 

Technology Investment Areas 

Neural Mechanisms of Mental  
Skills Resilience & Expressive 
Interactions for Desktop VE 

Small Arms /Marksmanship 
Training & Smart Tutoring 

Active / Pulsed Power 
Protection 

Advanced 
Requirements for Crew 

Safety (ARCS) 

Autonomous Wingman - 
Resupply  Vehicle 

Future Fuel  
Alternatives 

Naval Next-generation Immersive 
Technology & Autonomous 

Robotic Target Systems  

Laser –Based Air & CRAM Defense 
Force  
Protection 

Mitigation 

Detection 

(Point/Standoff/Area) 

EMW-FY09-01 
Indiv. 

Warfighter 
Protection 

Blast/Trauma 
Mitigation For 

Combat Helmets 

GPR 
Syntactic 
Landmine 
Detection 

Neutralization 

(Point/Standoff/Area) 

Suicide Bomber 
Detection 

Neutralization of 
IEDs with RF 

Multi-Mode & Remote Standoff Explosive Detection 

Smart Mine Sensor Counter 
Measures 

Blast Mitigation 
Technologies 

Ultra High Strength & 
Performance Ballistic 

Materials 

Shearography  Detection 

Spot / Scalable Explosive 
Hazard Neutralization 

Multi -Modal Pre-Shot Sniper Detection 

EMW-FY08-01 Demo/Transition 

Thrust 
Areas 
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SATCOM 
OTM/Antenna 

Int/Demo 

Over-the-
Horizon/Comms & 

Gateways 

Network Centric 
Warfare/Interoperability 

Small Unit 
Technologies – C3  
For the Individual 

Marine 

Logistics 

Operational Self-Sufficiency 
for: Fuel, Water, Portable 

Electric Power 

Logistics Transport 

Air Cargo Transport 

Dismounted Transport 

Near Term                        Mid Term                                   Far Term 

Alternative Human 
Load Carrying 
Concepts  (6.3) 

Intelligent 
Small Unit 

Power  

Small Scale Fluid Particle Separator  Harvesting Electric 
Power from 

Walking  

Develop System 
Interfaces Linking all 

Echelons of the MAGTF 

Predictive Optimized 
Real-Time Information 
Assessment Enabling 

Capability 

Demo High 
Bandwidth Free-

Space Laser 
Comms 

Meta-
Materials 
Antenna 

Demo 

Adaptive Networks 
System Architecture & 

Self Adapting Radio 
Prototype Demo 

Command, 
Control, 
Communications, 
and Computers 
(C4) 

Autonomous Aerial 
Cargo/Utility System 

(Innovative Naval Prototype) 

Mobile Modular Command, 
Control & Communications 

(M2C3) 

Squad Level 
Information on Demand 
& Small Unit Decision 

Aids  

Maintenance Reduction 
Self Lubricating 

Coatings  
All Organic Corrosion 

Resistant Primers  
Develop Materials 
for Prevention of 
Corrosion & Wear  

Thrust 
Areas 

Infrastructure 
Modular Composite 

Bridge 
Demonstration  

Lightweight Energy 
Efficient Structures for 

Forward Operating Bases  

Composite Joint 
Assault Bridge  

Direct JP-8 Advanced Cell Development  

Emergency Air 
Cargo Delivery 

Study 

Advanced 
Software 

Reprogrammable 
Payload 

Dynamic Tactical 
Comms NW EC 

Self 
Adapting 

Radio 
Prototype 

Technology Investment Areas 

Expeditionary Maneuver “Whitman’s Sampler” 
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Intelligence, 
Surveillance & 
Reconnaissance 
(ISR) 

Littoral Combat/ 
Power Projection 

Develop Threat 
Detection Algorithm 

Develop Real-Time 
Methods for ID 

Human Networks 

Supports Highest 
Priority Requirements 
of the Naval Services 

Knowledge Generation  

Application Services 

Knowledge Management & 
Distribution 

Near Term                              Mid Term                                     Far Term 

Warfighter as a 
Sensor  

Decision, 
Prediction, 

Manipulation,         
Stimulation and 

Learning 
Detection  

Firepower 

Advanced Ammunition  

Fuzing – Warheads- Propulsion 

Targeting & Engagement 

Precision Target ID & 
Location 

Advanced Weapons  
Lightweight Machine Gun 

Barrel Initiative 
Optimized Barrel Prototype 

Detectors for Eye-
safe Covert Targeting  

Integrated Day/Night 
Sight Tech 

Flight Controlled 
Mortar 

Propellant 
Replacement & 

MEMS Mortar S&A 

Caseless Small  
Caliber Weapon 

Application 

Precision Urban Mortar 
Attack (PUMA) FNC 

Transition High Performance 
Alloys for Weapons 

Applications  

Revolutionary Target 
Effects Demo 

Technology Investment Areas 

Capability to Detect 
Threat Speakers in 

Clutter 
Biometrics 

Enable Automated Entity Classification 
w/Soft Biometrics 

Develop Identity 
Dominance Enabled 
by Bio/Track-Tag-
Locate Capability 

Persistent ISR 
Advanced Sensor & Signal 

Processing 

 Net Worked Sensor  Fields 

Demo Mobile 
Autonomous ISR 

to C2 
Synchronization 

Develop 
Nanotechnology 
Enabled Sensors 

Sensing 
Through Walls 

OT Dynamic 
Wiki/Resource 

Manager System 

Develop Real-
Time Methods 
for ID Human 

Networks  

Demo Next 
Generation Human 
to Sensor Interface 

Non-
Magnetic 
Azmiuth 
Sensing  

USMC “Bids” ~$25M Per Year from PE0602131M (~$9M ) and PE0603540M (~$16M) Resources into the FNC 
Process.  Priorities Established by the Technology Oversight Group (TOG) 

Tactical Urban 
Strike Weapon  

-PUMA FNC 

CLRF Designator 
Refresh 

ISR - C2 
(Actionable Intelligence) 

Warfighter as a Sensor 
Automated Indications & Warnings 

& Knowledge Subscriptions 
Biometrics in 

Difficult 
Environments  

Thrust 
Areas 

Expeditionary Maneuver “Whitman’s Sampler” 
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Questions? 
Quo Vadis? 

• Risk reduction for an uncertain future. 
• Lessons Learned from 10 years of irregular  
  warfare. 
• Must investigate new emerging areas such as  
  autonomy, cyber, spectrum dominance 
• Return technology focus to Corps’ historical  
  mission 
• Must enhance the Corps’ Global Reach and   
  tactical agility through Full Spectrum (ROMO)  
  ops, Energy Efficiency, Distributed Operations,  
  Lightening the Combat Load/footprint, and Naval  
  character. 
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http://www.onr.navy.mil/en/Contracts-Grants/Funding-Opportunities/Broad-Agency-
Announcements.aspx 
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The glass is half full! The glass is half empty. 

Half full...No! Wait! 
Half empty!..No, half... 

What was the question? 
Hey! 

I ordered a cheeseburger! 

Questions or Comments? 
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