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Discovery & Invention
(Basic Science, Early Applied Research)

~40%

Acquisition
Enablers
(FNCs)

~30%

Leap Ahead 
Innovations
(INPs)

~10%

Quick Reaction
(10%)

• Tech Solutions
• Experimentation
• MC S&T (MCWL, 

JNLW, etc.)

Acquisition Enablers
(36%)

• Future Naval Capabilities
• Warfighter Protection
• Capable Manpower
• LO/CLO 

Discovery & Invention
(42%)

• Basic & Early Applied Research
• National Naval Responsibilities
• Education Outreach HBCU/MI

Leap-Ahead Innovations
(12%)

• Innovative Naval Prototypes 
• NSPs
• Swampworks
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Time Frame

Quick Reaction 
& Other S&T

~10%

S&T Focused on Naval Needs

FY10 DON S&T Funding = $1,824M

PE:                     6.3                                     6.3 / 6.2                                                        6.2 / 6.1
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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
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Expeditionary Maneuver Warfare andExpeditionary Maneuver Warfare and 
Combating Terrorism S&TCombating Terrorism S&T

Applications Division 
(302)

C4
Thrust

ISR
Thrust

Fires
Thrust

Logistics
Thrust

Maneuver
Thrust

HPT&E*
Thrust

Force Protection
Thrust

FITE JCTDBasic Research
Counter IED

Maritime
Irregular
Warfare

Operational
Adaptation 

+ HSCB

FY2011 R2  Activity Areas & ONR Code 30 Thrust Areas



 

Enhanced 
Physical 

Readiness



 

Mental 
Resilience & 

Cognitive 
Agility



 

Expertise 
Development



 

Network 
Centric Warfare
-Interoperability



 

Over-The- 
Horizon Comms

& Gateways



 

Small Unit 
Technologies

 Persistent  ISR

 Knowledge 
Generation

 ISR - C2  
(Actionable 

Intelligence)

 Biometrics

 Tag, Track &  
Locate



 

Targeting & 
Engagement

 Advanced 
Ammo

 Advanced 
Weapons

 Asset Visibility

 Logistics Transport

 Operational
Self-Sufficiency

 Maintenance 
Reduction

 Infrastructure

 Survivability

 Advanced Mobility

 Maneuver Enablers

 Detection

 Neutralization

 Mitigation

* HUMAN PERFORMANCE, TRAINING & EDUCATION

ONR Code 30 Technology Investment Areas – Focused Thrust Level S&T Investments

ONR 30 Organization

Hybrid Complex Warfare 
Sciences Division  

(301)

Combating Terrorism & 
Integration Division 

(303)

Human, Social, 

 

Cultural, and 

 

Behavioral 

 

Sciences (HSCB)
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State-of-the Art
Current state of technology:
Navigation behaviors employing GPS based Route Network Definition Files (RNDF) and costly, multi-modal 

sensor suites


 

Simple behaviors employing rule-based system


 

Rule-based systems are not robust enough for complex environments when encountering uncertainty, 
imprecision, contradiction, and incompleteness



 

Typical sensor suite and CPU cost often exceed $250K, bulky, power hungry


 

Limited environmental context and understanding outside of a pre-planned, structured  
environment



 

Sensor suite and CPU alone render capability un-affordable
S&T challenges:

1. Affordable Logic/Software 4.  Small unit mobility/maneuverability in extremely 
complex terrain

2. Affordable Sensor Suites 5.  Dense power and energy devices/sources
3. Advanced Autonomy Algorithms 6.  Fuel independence/energy self-sufficiency for 

extended ranges
DARPA Urban Challenge Future Tactical System in 

Unstructured Environments

Advanced 
perception 
system and  

algorithms to 
reduce number of 

sensors and to 
allow operations 
in unstructured 
environments

Stereo Vision EO camera, 
vestibular, odometry and 

other input channels

3 Multi-planar Laser Rangefinders (LIDAR) 
4 Single-Plane LIDAR 
2 IEEE 1394 cameras
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Remote Control Versus Autonomy

NIST Special Publication 1011
Autonomy Levels for Unmanned Systems (ALFUS) Framework
Volume I: Terminology
Version 1.1
September 2004



7

Why Autonomous Behavior is a Hard Problem

Mission Complexity
• Subtasks, decision
• Organization, collaboration
• Performance
• Situation awareness, knowledge 

requirements

Environmental Complexity
Solution ratios on:
• Terrain variation
• Object frequency, density, 

intent
• Weather
• Mobility constraints
• Communication 

dependencies

Human Interaction
• Type of interactions
• Type of operators/users (e.g., workload, 

skill levels, etc.)
• Frequency, duration, robot initiated 

interactions

Machine Intelligence Level
Ability to:
• Reason, Plan, Predict
• Learn from experience, 

instructions, etc., and adapt 
to new situations

• Understand the battlespace
• High-level interactions with 

humans
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ONR 30 Unmanned Ground Systems 
Areas of Interest
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ONR Unmanned Systems POC’s
• ONR 30: (Bradel)

– Genetic Programming/Auto-Code Generation
– Advanced Perception Algorithms for Vision-Based Sensors
– Advanced Autonomy Algorithms for UGV’s

• ONR 31: (Kamgar-Parsi)
– Image Understanding
– Robotic perception
– Machine reasoning and planning in uncertain environments

• ONR 32: (Swean)
– Unmanned Underwater Systems

• ONR 33: (Brizzolara)
– Intelligent Autonomy for USSV
– Developing Autonomy for USVs by Using Virtual Environments 

• ONR 34: (McKenna)
– Human-Centric Autonomy
– Natural-language Dialogue with Autonomous Systems
– Human Tracking and Activity Recognition

• ONR 35: (Steinberg)
– Intelligent Autonomy for UAS 
– UAS Mission Control Interfaces

• Naval Research Lab (Schultz)
– Artificial Intelligence
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For more information about ONR: 

http://www.onr.navy.mil/ 

For more information on Unmanned Ground Systems, contact 
ONR Code 30 at: 

http://www.onr.navy.mil/Home/Science-Technology/Departments/Code-30.aspx 

To submit a white paper: 

http://www.onr.navy.mil/ 

Click on “Contracts and Grants” 
Click on “Broad Agency Announcements” 

Select “BAA10-001”

How to contact ONR
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Questions?
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Back-Up Slide
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Man versus Machine

NASA FLOOAT (Function-specific Level of Autonomy and Automation Tool)
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