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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! 
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Pull Us Together 
• Vision/Planning 
• Communication 
• Technology Roadmaps 
• S&T Objectives 
• Technology transition agreements 
• Experimentation 
• Industry 

 

Push Apart 
• Budgets 
• Schedule 
• Risk 
•  Operational Tempo 
• Staffing/Turnover 
• Industry 

 

“The Three Circles”  

• Plan and execute technology 
discovery, invention and 
exploitation 
• Collaborate with government, 
industry and academia 
•Technology Transition 

 
• Program Research and 
Development 
• Procurement 
• Fielding 
• Operation and Sustainment 

 

• Develop Warfighting 
Concepts 
• Define future capabilities 
• Requirements 
• S&T objectives (STOs) 
• Resources 
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A       Concept           Capability Futures         Gaps         Requirements  

B                                Capability Futures         Gaps         Requirements      Technology 

C                                                                                          Requirements      Technology         R&D Production        Capability      



Creative Engine for Combat Development 

Art of the Possible 
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Objectives 
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Operating 

Forces 
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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 



S&T Opportunity 
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“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 
 

? 



Naval Research: A Statutory Mission 

Vannevar 
Bush 

Harry S 
Truman 

Office of Naval Research (Public Law 588, 1946): 
“… plan, foster, and encourage scientific research 
in recognition of its paramount importance as related to 
the maintenance of future naval power, and the  
reservation of national security.… ” 

Transitioning S&T (Defense Authorization Act, 2001): 
“…manage the Navy’s basic, applied, and advanced 
research to foster transition from science and 
technology to higher levels of research, development, 
test, and evaluation.” 

Naval Research Laboratory (Appropriations Act, 1916): 
“[Conduct] exploratory and research work…necessary… 
for the benefit of Government service, including the 
construction, equipment, and operation of a laboratory….” 

Thomas 
Edison Josephus 

Daniels 



ONR Global Presence 
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COMFLTASWCOM  
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COMMARFORPAC   
COMSUBPAC  

Norfolk 
COMUSFLTFORCOM  
COMNAVAIRFOR  
COMNAVNETWARCOM  
COMSUBFOR  
COMMARFOR  
COMNECC  
COMNWDC  
 

Camp LeJeune 
CG II MEF   

Bahrain 
COMNAVCENT  

Yokosuka 
C7F  

Naples 
COMUSNAVEUR  

 Joint Command  
 Naval Command 
SA Science Advisor 
AD Associate Director 

Okinawa 
III MEF  



Office of Naval Research 

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 
Naval Research 

Laboratory 



Director 
Dr. M. Shlesinger 

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

Director 
Mr. A. G. Johnson 

Combating Terrorism & 
Integration Division (303) 

 VP BD/Director 
Mr. J. McMains 

VP 
C4 

VP 
ISR 

VP 
Fires 

VP 
Logistics 

VP 
Maneuver 

VP 
Human 

Performance 
Training & 
Education 

VP 
Force  

Protection 

VP 
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 

Dr. P. Squire 
Mr. C. Lethin  

Mr. J. Moniz 
Dr. I. Estabrooke  

 

Mr. M. Kruger 
Ms. M. Rubeiz 
Maj F. Filler 
LT J. Seiter 

Mr. D. Simons 
Mr. A. Iglesias 

Mr. L. Mastroianni  
 

Mr. J. Bradel (ICAF) 
Maj Billy Short 

Mr. K. Hammack 

Mr. C. Reese 

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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CEO 

COO 
CFO 

CTO 

Product Lines 



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 

Leverage:  ≈ $100M 



USMC S&T  
$186.3 Million 
 1.5 % of DoD 

S&T TOA 
 

Leverage: 
Collaborative, 

Joint, Cooperative, 
In-kind 

DoD S&T - All  
$12.2 Billion 

98.5% 

USMC S&T & DoD S&T 
FY2012 TOA 

$K 



USMC S&T Is Aligned to the 
 35th CMC’s Guidance 

The Marine Corps is America’s Expeditionary Force in Readiness — a balanced air-ground-logistics team.  
We are forward-deployed and forward-engaged: shaping, training, deterring, and responding to all manner of  
crises and contingencies. We create options and decision space for our Nation’s leaders. Alert and ready, we 
respond to today’s crisis, with today’s  force … TODAY.  Responsive and scalable, we team with other services, 
allies and interagency partners. We enable and participate in joint and combined operations of any magnitude.  
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 operate throughout the spectrum of threats —

irregular, 
 hybrid, conventional — or the shady areas where they overlap. Marines are ready to respond whenever the Nation 
 calls … wherever the President may direct. 

 

Priorities of the 35th Commandant of the Marine Corps 
- We will continue to provide the best trained and equipped Marine units to 
Afghanistan. This will not change. This remains our top priority! 
- 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. 
- We will keep faith with our Marines, our Sailors and our families. 



Science &Technology  “Top Down”  
Guidance 

9 Focus Areas 

Expeditionary and Irregular Warfare 



ONR Code 30 Thrust Alignment 

• C4 Thrust 
• ISR Thrust 
• Fires Thrust 
• Maneuver Thrust 
• Logistics Thrust 
• Force Protection Thrust 
• Naval Expeditionary Dog Program 
• Human Performance, Training, and Education 
• Sciences Addressing Asymmetric Explosive Threats 
• Human, Social, Cultural, Behavioral Sciences 
 

 



Logistics 

Expeditionary Maneuver “Whitman’s Sampler” 

Near Term                        Mid Term                                   Far Term 

Command, 
Control,  
Communications, 
and Computers 
(C4) 

HF 
Technologies 

Over-the-Horizon Comms 
& Gateways 

Network Centric 
Warfare/Interoperability 

Small Unit Technologies  

 Systems Integration 
Environment  

Exchange of Actionable 
Information at the Tactical 
Edge Enabling Capability  

High Bandwidth 
Free-Space 

Laser Comms  
Enabling 
Capability 

Meta-
Materials 
Antenna 
Demo 

Adaptive Networks 

Mobile Modular 
Command, Control & 

Communications (M2C3) 

Small Unit 
Decision Aids  

Advanced 
Software 

Reprogrammable 
Payload 

Dynamic Tactical 
Comms 

Networking   
Enabling 
Capability 

Self 
Adapting 

Radio 
Prototype 

Water Purification 

Handling and Transport 
Alternative 

Human Load 
Carrying 
Concepts 

Novel Flat 
Filters  

Double Layer 
Properties in 
CDI Systems 

Harvesting 
Electric Power 
from Walking  

CQ-10 Bravo 
Air Cargo 
Delivery 
Vehicle 

Maintenance Reduction Self Lubricating 
Coatings  

Polyfibroblast 

Power Electric Energy Power Management 
for Military Radios 

Rechargeable 
Li-Air Batteries 

JP-8 Fuel Cell Efficient 
Power Node 

Rapidly 
Modulated  
Power for 

XOS 

Automated Pallet 
Handling for Naval 

Replishment 

Fuel Efficiency 

UV LED 
Disinfection 

Module 

Hybrid Renewable 
Multi fuel Power 

Generator 
Light Tactical Trailer

HR-MPG

Intelligent Small 
Unit Power  



Intelligence,  
Surveillance & 
Reconnaissance 
(ISR) 

Near Term                              Mid Term                                     Far Term 

Firepower 

Surgical and 
Selectable 
Automated 
Warfighter 

Alerts 

Develop 
Identity 
Smart 

Distributed 
Sensor Fields 

Persistent ISR 
Advanced Sensor & Signal 

Processing 

 Net Worked Sensor  Fields 

Entity 
Disambiguation 

Tools that  provide 
automated real-time 

updates to warfighters 
and/or analysts 

Document 
Signatures  

Semantic 
Web 

Enablement 

ISR - C2 
(Actionable Intelligence) 

Warfighter as a Sensor 
Automated Indications & Warnings & 

Knowledge Subscriptions 

Automated 
Understanding of 
the Meaning of 

Movement 

Clusters of sensors 
collaborate to answer 

information needs and can 
infer patterns of life and 

intent 

Discovery, 
Classification 
& Uncertainty 

Warighter 
Network Based 
Decision Aids 

Unstructured 
Text to Human 

Network 
Understanding 

Knowledge Generation  
Application Services 

Knowledge Management & 
Distribution 

Cloud enabled 
environment that 

surgically discovers and 
delivers needed 

information to the 
warfighter 

Multi-Modal 
Wide Area 

Sensors 

Integrated Day-
Night Sight 
Technology 

Awareness for 
Lightweight 

Engagements and 
Remote Targeting 

Nonmagnetic 
Azimuth 
Sensing 

Azimuth and 
Inertial MEMS 

Navigation 
System 

Supervised 
Autonomous 

Fires 
Technology 

MEMS Safe & 
Arm 

Enhanced Range 
Mortar Ammunition 

Tactical Urban 
Strike Weapon 

Caseless Small 
Caliber Ammunition 

Revolutionary 
Target Effects MEMS Ignition 

Safety Device 

Miniature Urban 
Warhead 

Flight Controlled 
Mortar 

High Performance Alloys 
for Weapons Applications 

Scaleable 
Lightweight          
Gun Mount 

Miniature Urban 
Missile System 

Precision 
Universal Mortar 

Attack 

Gunslinger 
Package for 
Advanced 
Convoy Security 

Advanced Ammunition 

Affordable Extended Range, 
Enhanced Capabilities Warheads, 

Energetics 

Targeting and Engagement 

Accurate Target Location; Target 
Detection, Recognition, ID 

Advanced Weapons 

Precision, Affordable Accuracy, 
Extended Service Life 

Source 
Characterization   

Decision, 
Prediction, 

Manipulation, 
Stimulation & 

Learning 
Detection 

Expeditionary Maneuver “Whitman’s Sampler” 



Expeditionary Maneuver “Whitman’s Sampler” 

Maneuver 

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 

Advanced 
Electromagnetic Armor 

(AEMA) 

Advanced Blast  
Mitigation 

Infinitely Variable 
 Transmission 

Advanced Perception 
System 

Fuel Efficient MTVR & Advanced 
 LAV Suspension System (FNCs) 

Active / Pulsed Power 
Protection 

Advanced Requirements 
for Crew Safety (ARCS) 

Autonomous Wingman - 
Resupply  Vehicle 

Future Fuel  
Alternatives 

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 

Human 
Performance, 
Training and 
Education 

Warrior Resilience 

Near Term                                     Mid Term                                Far Term 

Workload, Stress & 
Performance in 

Immersive Training 

Human Physical Performance 
 Capability Models 

 

Decision Making & 
Expertise Development 

Characterizing Fundamental 
Mechanisms of Resilience 

Neural 
mechanisms 
underlying 
resilience 

Optimizing Training and 
Performance of Small Teams 

Immersive 
Sciences 

Pre-deployment PT/nutrition 
strategies to improve fitness 

and reduce injuries 

Marksmanship 
Trainer 

Enhanced Decision-
making for Small Unit 

Leaders 











Done for you lately… 
or Modernization? 

Spectral Study 
SWIR Sky Glow 
Phenomenology 

Modeling and Simulation 
Predictions/Identification 

Material Sciences 
•InGaAs Detectors 
•Small Pitch FPA 
•High Res Imagery 

ThermoElectric Cooling 
Dark Current Reduction 

Materials Science Study 
•Inconel 718 super alloy 
•High temperature composites 
•Gradient materials 

Material Processing Techniques 
•FlowForming 
•Hydrostatic extrusion 

Modeling and Simulation 
•System thermal, dynamic and 
kinematic stress analyses 

Advanced Design Optimization 
•Multi-axial forging 
•Self-lubricating plastics 

2011 60mm 
Light Weight 
Mortar 

Advanced Circuit Design 
Multi Spectral Image Fusion 

IDNST 
Integrated Day 
Night Sight 



Alignment:  Demand Signal/Technology 
Demand Signal 

“Lightening the Load” 



ONR S&T – Addressing the Demand Signal    

Lightening the Load 
• Integrated Day Night Sight Technology (IDNST) 
• Lightweight Individual Modular Body Armor (LiMBR) 
• Lightweight Expeditionary Power (conversion, storage 

distribution) 
• Advanced Lightweight Mortars, Machine Gun Barrels 
• Cased-telescoped/Caseless ammo 
• Energy Efficient Vehicles, On-Board Vehicle Power 
• Advance Lightweight Vehicle Armor Technologies 
• Enhanced Technologies for Optimization of Warfighter     

Load (ETOWL) 





“Lightening the Load” 
 Operational Constraints 

• Tenants of Expeditionary Warfare 
– The Nature of War 

• Friction and Uncertainty 
– The Theory of War 

• Speed and Focus 
• Surprise and Boldness 
• Creation and Exploitation of Opportunity 

– Preparing for War  
• Professionalism 
• Training and Education 

– The Conduct of War 
• Commander’s Intent 

 
• Distributed Operations (DO) 

– “Distributed Operations describes an operating approach that seeks to create an advantage over an adversary — spatial, 
temporal, and psychological — through the intentional use of dispersion and independent, small-unit tactical actions, which 
are enabled by increased access to functional support.”    

     from A Concept for Distributed Operations (4/25/2005) 
 
• Seminal issue 

– Mission vs. Capability trade space 
• Develops an inherent “tension” between the small unit leader and higher command 

– Immediate utility vs. Contingency/Operational flexibility 
 

“A common mistake is to base the fighting load on the gear and supplies necessary to meet every 
contingency.” MCRP 3-02A  

 



   Integrated Day-Night 
   Sight Technology (IDNST) 

28 

Individual Weapon Sight 

Crew Served 
Sight Concept 

Combining Short Wave Infrared (SWIR) and Long Wave Infrared (LWIR) imagers, to 
provide enhanced target  detection & identification capabilities  
 Compared to current thermal imagers and Image Intensified (I2) sights: 

• Lower weight ; individual weapons sight 2 lb versus 3.4 lb, crew served weapons sight 3.3 lbs 
versus 12.1 lbs 

 Enhanced target identification out to maximum effective ranges of  the weapons: 
• From day through starlight  
• Will image through haze, fog, smokes, through thermal crossovers, and behind glass 
• Will detect camouflage clothing and netting against foliage 

• Crew-served sights will be developed for Joint Early User Evals in FY14 followed by 
Individual sight demos in FY15. 
 



Caseless Small Caliber Ammunition 

Vented Foregrip 

Rotating Chamber allows 
push through feed and eject 

Long stroke, soft recoil 
Improves controllability 

Full Loop 
Polymer Links 

150 Round 
Ammo Soft Pouch  

Semi-Auto or Full-Auto Fire 
@ 600 rpm  

Muzzle 
Compensator  

Picatinny 
Rails 

Top mounted flip 
open feed tray 

Adjustable, collapsible 
buttstock 

Quick change barrel 
 (handle not shown) 

 

Weight 
(lbs) 

Lightweight Small Arms Technology (LSAT) 

24.5 pounds of weight savings (48%) 
and 40% reduction in ammo volume for 

the M249 SAW gunner 

51.3 lbs 

26.8 lbs 



Historical Weight Increases in Personal Protection 

Historical Weight Increases 
 in Personal Protection 



Operational Effectiveness &  
Mobility vs. Survivability 



• PowerSage (Packet Digital LLC) 
–Intelligent Power Management Integrated Circuit 
–Replaces a traditional voltage regulator (ubiquitous electronic component) 
–Adjusts circuit-level voltage supply based on real-time component power demand 
–Potential to greatly reduce power consumption in nearly any electronic device 
–Demonstrated 67% reduction in power consumption of a Motorola soldier radio 

•Equates to a 12 lb reduction per Marine in batteries carried on a 4-day mission 
•Lowers noise and waste-heat, enabling further weight reductions via smaller heat syncs 

 
 

Expeditionary Power Systems 

•High-η Flexible PV (NRL and MicroLink Inc) 
–High-efficiency, thin-film, multi-junction, flexible solar cells 
–Technology enabled by Epitaxial Lift-Off manufacturing process 
–3x-10x more output than current  flex PV technology (eg. SPACES) 
–Enables warfighter to reduce number of spare batteries carried 



v3 

Systems Engineering Approach to LL 
* Are we treating the Marine Infantryman as a system? 
** Should weight (and other mobility enablers) be an independent variable? 



“Lightening the Load” 
Final Thoughts and Way Forward 

• Combat load is “controlled” but not optimized for LL considerations 
– Biased for contingency/risk mitigation 
 

• Conventional vs. Light infantry tasking/demands 
– Functionally different for good reasons 
– What is the “break point” for light infantry ops? 
– Squad based capability/combat load 

» Have we developed this metric? 
 

• Requirements drive S&T investment 
– LL concerns are stated anecdotally and lack a systems approach 

» S&T like everything else is resource constrained; where is the largest opportunity for 
ROI? 

– METT-TSL approach supported with decision aids/tools to 
visualize/articulate/compare/examine combat load options will balance mission 
and load considerations. 
 



Efforts  in Support of the Marine Corps 

Position Locating 
Reporting System 

Radios to ForceNET 
(JTRS, PRC) 

Secure Point-to-Point 
RF Connectivity 

Miniature Digital Data Link (MDDL) 

Advanced Target 
Acquisition 

Rapid Terrain Database 
Generation (RTDG) 

Navigation 
in a GPS 
Denied 

Environment 

Innovative Tactical BLOS COMM Relay 

Reconfigurable 
Surveillance UAV 

(RSUAV) 

Smart Data Flows Software 
Reprogrammable Payload 

Lightweight Trails for the M777 

Advanced Materials (Isogrid/Composites) 

EX45 Stable 
Weapon Mount 

Integration with Naval Fires Network 

Advanced Fires Coordination Technology 

Advanced Gun Barrel Technology 

Advanced Weapons Material Technology-Mortar Systems 

Improved Fire Control Systems (Mortar/Howitzer) 

Scalable Effect Weapon Concept Development 

True North Module 
– Man Portable 

Joint Service 
Lightweight 

Integrated Suit 
Technology 

Environmental 
Modeling 

Advanced Mine 
Detector 

Landmine 
Countermeasures/Breaching MICLIC 

Homemade 
Explosive 

Bulk 
Detection Kits 

Nuclear Quadrapole Resonance (NQR) Technology 

Team Tactical Engagement Simulation 

Close Combat: Marine (CCM) GCE Tactical  
Decision-making Simulation (TDS) 

Deployable Virtual Training Environment 

Live Training PLI Comm & Display System 

Next Generation Expeditionary 
Warfare Intelligent Training (NEW-IT) 

Tactical Hydrographic Survey Equipment 

Remote Sensor Fusion MASINT Core 

Adaptive Expeditionary Maneuver Warfare System (AEMWS) 

Distributed Tactical 
Intelligence Database 

RF Emitter ID & 
Geolocation 

Tactical Littoral Sensing / Coastal Battlefield 
Beach Reconnaissance and Analysis (COBRA) 

Improved Imaging Technologies 
(EO/IR Laser) 

ISR Sensor 
Networking (ISRnet®) 

Voice Over IP 

Video Flashlights  

40mm MEMS S&A GUNPACS 

Quick Clot 

Dragon Eye 

BURRO 

Active RPG 
Defense 

RST-V Hybrid 
Electric Drive 

RST-V Hybrid 
Electric Data 

AAV Enhancements/SLEP 

EFV Obstacle 
Avoidance System 



Questions/Comments? 
 
 

Visit us at: 
http://www.onr.navy.mil/home/Science-
Technology/Departments/Code-30.aspx 
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