PROPOSAL INFORMATION PACKAGE (PIP)

FOR BROAD AGENCY ANNOUNCEMENT (BAA) 02-024
ENTITLED “DEVELOPMENT AND DEMONSTRATION OF INTELLIGENT AUTONOMY IN UNMANNED VEHICLES”

A. INTRODUCTION

Intelligent Autonomy will be demonstrated through a series of phased simulation demonstrations to allow low risk transition to current and future Navy systems.  The three specific capabilities of interest are dynamic replanning/autonomous vehicle control, autonomous threat response, and distributed multi-vehicle cooperative control.  A description of the three capabilities is provided below.

1.    Dynamic Replanning/Autonomous Vehicle Control.  This capability deals with rapid replanning of a variety of functions, such as route, data collection, and communications.  Route replanning determines the path the vehicle will follow and (depending on the vehicle/mission) may need to take into account factors such as terrain/obstacles, the vehicle's dynamic maneuvering capabilities, environmental factors like weather or ocean currents, multi-spectral signature information, threats, and payload capabilities/imaging quality requirements. Data collection replanning deals with issues such as sensor control and imaging requirements.   Communications replanning deals with how and when to transmit data and takes into account issues such as potential line of sight link locations, satellite availability, and communications frequencies.  

       One of the major goals of this effort is to develop the ability to perform replanning with a wide range of unexpected constraints and contingencies in an appropriate amount of time.  Examples of this include new threats/targets detected, changes in no-fly zones or rules of engagement, new mission tasks required, new intelligence or Battle Damage Assessment (BDA) data, failures/damage, or limited/lost communications.  Replanning following system failures will require the system to be able to do onboard performance assessment.  This would use inputs from available vehicle sensors, diagnostics, controls, and vehicle management and/or health monitoring systems to estimate remaining performance.  However, the development of specific component diagnostic/prognostic algorithms or health management systems for specific types of vehicles is out of the scope of this BAA.  Another important goal of this effort is to simplify the human interface of the control station for mission replanning and vehicle control.  Human factors are pervasive within this capability and should not be ignored by any technology effort.  Approaches such as multi-modal interfaces, sensor filtering, information abstraction, and operator alerts are applicable.  Ideally, humans should be able to act as a supervisor and not as a more traditional operator when desired.  Sensor and payload data could be filtered so that operators have the right data to quickly make the important choices, particularly when time is limited.  Operator alerts could draw the operator’s attention to important data for operator workload reduction based on the operator’s goals/intent and provide contextual support to assist the operator in switching among tasks.  However, the development of new systems for speech recognition or gesture recognition or of new hardware for multi-modal interfaces are out of the scope of this effort.   

        A final area of interest for this capability is mixed-initiative interactions.  The system should support meaningful collaboration between human decision makers/operators and unmanned vehicles.  Information provided by autonomous systems must be of interest to and readily understandable by a human, who must also be able to provide guidance to the autonomous system in a natural form.  This area also addresses effects on stability, performance, and robustness of authority transfer between autonomous systems and human beings, as well as other relevant cognitive engineering issues.  The most important transition for this capability is the Tactical Control Station (TCS), particularly for Broad Area Maritime Surveillance (BAMS).  Other important transitions include Maritime Reconnaissance Unmanned Undersea Vehicle, the Naval Unmanned Combat Air Vehicle (UCAV), and the Spartan Unmanned Sea Surface Vehicle.  For BAMS, the most important factors are likely to be the quality of the data required, the exposure of the vehicle to ground or air-based threats, and the time on station.  There may also be strong "time-on-target" specifications that require a particular goal to be achieved by a specific time.
2.    Autonomous Threat Response.  Autonomous threat response will provide the capability to avoid and evade threats.  It will also allow the vehicle to operate in closer proximity to threats with lower amounts of risk when necessary (e.g., getting closer to high priority targets to get higher quality image data).  This requires the ability to reason about a model of the world that includes threats known with various degrees of certainty.  The previously described dynamic replanning and autonomous vehicle control capability assumes a timeframe to react of minutes.  In the case of autonomous threat response, the timeframe may be decreased to seconds.  In this case, human involvement may be limited.  It also needs to be emphasized that the unmanned vehicle is likely to have limited ability to detect threats on its own.  What information it has about threats will likely come from a broad range of sources including sensors on other platforms and intelligence and may have a significant degree of uncertainty.  Further, the development of specific sensors and sensor processing algorithms to detect threats is out of the scope of this effort.  Another key difference from the dynamic replanning and autonomous vehicle control capability is that vehicle dynamics may become much more important in the planning of trajectories and may interact with the decision logic in problematic ways.  One of the goals of this effort will be to provide an appropriate link between the continuous dynamics of the vehicle and the discreet logic of the intelligent autonomy for threat response.   

3.    Multi-Vehicle Cooperation.  This capability will focus on distributed cooperative control algorithms that enable small autonomous heterogeneous teams of unmanned vehicles to accomplish Navy and Marine Corps missions with strongly coupled tasks.  Teams may include unmanned air, ground, undersea, and sea surface vehicles and should include more than one of these types of vehicles.  This capability will focus on distributed algorithms for cooperation between vehicles on coupled tasks with strong timing constraints and the possibility of unexpected contingencies.  Approaches that rely on pre-planned coordination or rigid leader-follower configurations are out of the scope of this effort.  This effort will also not focus on team composition/allocationand tasking
 or extensive technical development of trajectory generation algorithms, collision avoidance, or formation control algorithms.  Similarly, the development of communications hardware, algorithms, or network topologies is out of scope.  Real-world operational issues must be taken into account including computational requirements, safety, the availability of limited global information and communication bandwidth, sensor limitations, robustness to uncertainty/errors, and periods of lost or limited communications.  Both control theory and artificial intelligence approaches are applicable to this effort, but the offerers should 
  


The contractor will analyze the performance sensitivity of communicating erroneous information.  In theory, a sufficiently high false alarm rate can completely negate the benefits of cooperation.  In general, a system can be designed to minimize false information, tolerate false information, or correct false information.  The contractor will define how false information is to be accounted for in the decentralized controller

emphasize rigor in the development of the distributed control algorithms, minimize the use of heuristics, provide safeguards against infeasible solutions/divergences, and take into account validation and verification issues.

In accordance with the BAA, the goal is to award up to four (4) simultaneous contracts in FY2003.  The proposed work should be structured to have a Phase I base with a period of performance of 12-18 months, and should include a Phase II option with a period of performance of 12-18 months.  During Phase I, the specific technologies will be developed and demonstrated in a simulation environment.  At the conclusion of the Phase I effort, those technologies that have shown successful maturation will be considered for Phase II.  Phase II will consist of integrated demonstrations and may include hardware demonstration if necessary to validate the simulation results.  Phase II shall include integrating the intelligent autonomy technologies into a government testbed simulation to demonstrate the mission capability of the approach.  The testbed architecture will include a common interface for intelligent autonomy components that will likely be layered on top of an Ethernet (100baseT) hardware interface and Internet Protocol.  Expected software interfaces that will be available to offerors include: Distributed Simulation/HighLevel Architecture (DIS/HLA), Common Object Request Broker Architecture (CORBA), point-to-point User Datagram Protocol (UDP), point-to-point TCP, and broadcast UDP.  Phase II awards will be made from the existing contracts and will be based on the results of the scientific, technical, and transition merit of the demonstration option proposal. 

B. BACKGROUND

The objective of this effort is to develop and demonstrate Intelligent Autonomy 

technologies through a series of phased simulation demonstrations to allow low risk transition to current and future Navy systems.  Each major demonstration should be structured to support transitions to existing and future Naval unmanned air, undersea, sea surface, and ground vehicles and control stations.

Offerors should note that advanced sensors, communications hardware or hardware of any type will NOT be designed or developed under this program, but may be used to demonstrate the Intelligent Autonomy technology products where relevant.  Also, specifically excluded is the development of platforms, such as airframes or ground vehicles.  Finally, the focus of this effort will not be on the development of sensor processing algorithms, such as Automatic Target Detection/Recognition or on the development of communications algorithms such as data compression or networking algorithms.

C. Criteria and Method for Evaluation of Proposals

Proposed will be evaluated using the following criteria which are in descending order or importance: 

1. Technical merit and innovation

2. Risk management in demonstrating objectives

3. Potential for transition to specific Navy and Marine Corps acquisition programs in FY 2004-2007 timeframe.  This shall include the extent to which the government will have data rights to necessary components to transition the technology.  

4. Offeror's capabilities, including synergistic industry-academic partnering

arrangements, past performance and related experience, experience in transitioning technology onto Naval platforms, facilities, techniques or unique combinations thereof that are integral factors for achieving the proposed objectives.  Combined industry-academic teams are highly encouraged.

5. Qualifications, capabilities, and experience of the proposed Principal Technical

Investigator(s), Project Manager(s), and other key personnel critical in achieving the proposed objectives.  This includes the amount of time allocated to the proposed effort by key personnel.

6. Reasonableness of cost of the proposed effort and availability of funds

7. If applicable, subcontracting plan

D.
INSTRUCTIONS FOR PREPARING TECHNICAL AND COST PROPOSALS
D.1
General Instructions


1.    The total length of technical proposals shall not exceed thirty-five (35) pages including the summary/abstract information, and all appendices, resumes, charts, tabulations, plots, photographs, figures, and other illustrative material.  Any additional information submitted over the page count limitation will be discarded.  A page is defined as 8 1\2 X 11 inch paper, single spaced, single-sided not to exceed sixty-six (66) lines of text, with one-inch margins and a minimum font size of 12 point with 24 point spacing.  The cover page, table of contents, management plan, data plan, cost plan, and resumes’ do not count in this total.  A separate cost proposal should be submitted and there is no page limits for the cost proposal.


2.    An original and eight (8) signed copies of each proposal, along with one digital copy on a Zip disk, CD-ROM, or floppy in Microsoft Office word processing and graphics software (e.g., Word, PowerPoint, Excel) and PDF should be submitted and labeled properly.  Digital copy should be submitted in a format readable with Microsoft Word 98 and tables and graphics should allow for copy and paste into other applications.  Schedules should be in Microsoft Project 98 and support cost information shall be provided in Microsoft Excel 98 compatible spreadsheets.  All materials submitted in response to this announcement must be labeled with the BAA number, tile of the BAA, and the company’s name and address.


3.    The technical proposal should provide sufficient detail to enable a reviewer to assess the value of the proposed research and the probability that the reviewers will be able to accomplish the stated objectives within the requested resources and schedule.

          4.    This BAA requires completion of a cover sheet for each proposal.  After finalizing the BAA cover sheet, the offeror must submit and attach a cover sheet to the original and each of the eight (8) copies.  The cover sheet should be the first page of the proposal.  Failure to comply with this procedure may result in the submission not being evaluated.

D.2
Proposal Format 


Tasks and milestones should be clearly identified both in the technical proposal and in an associated cost breakdown.  Proposals may be structured with exercisable options for flexibility and contingency.  The maximum length of an award will be 5 years.  Proposals should be in the following format and nonconforming proposals may be rejected without review.



1.    Summary Information.  Use the cover page template attached herein.  The

Cover Page format shall include the following information.  (The following information must appear in the both the technical and cost proposals.)

· Mandatory Statement: 

“This proposal is being submitted under the Office of Naval Research Broad Agency Announcement Number 02-024, "Development and Demonstration of Intelligent Autonomy in Unmanned Vehicles".  

BAA technology areas being proposed (please check appropriate area(s)). 

· Dynamic Replanning/Autonomous Vehicle Control

· Autonomous Threat Response

· Multi-Vehicle Control

Name and address of company or institution.

Title of proposal.

Concise abstract of the proposed effort (approximately 100 words).

Names, telephone numbers, and e-mail addresses of:
Principal technical personnel responsible for achieving objectives.
Principal business personnel responsible for contract negotiation. 

Signature(s) of official(s) authorized to obligate the company or institution contractually.

Date of submission.

Period of Performance (base effort and option).

Total Cost (base effort and option).

Identification of any proprietary information to be used by the Office of Naval Research for evaluation purposes only (the data that the offeror wishes to restrict shall be marked with a legend in accordance with Federal Acquisition Regulation 52.215-12.)

Table of Contents (not included in page limitations).

2. Executive Summary.  Each item must be addressed, and page limits must be adhered to for each section.  Proposals that are deemed to not substantively meet the requirements of the BAA based on the content of the executive summary may be rejected without further review.

A.    Innovative claims for the proposed research.  The page limit is one page.   This page is the centerpiece of the proposal and should succinctly describe the proposed contribution and its role within the larger context of the autonomous operations FNC.

  B.     Proposal Roadmap.  The page limit is one page.  A "Proposal Roadmap" which shall address the following seven areas that must be addressed in the proposal.  For each area, the roadmap will contain a succinct summary statement for that area and identify the page number(s) where the issue is addressed in detail.  It is important to make these statements as explicit and informative as possible.   The areas are:  

  1.   Main goal of the work (stated in terms of new, operational capabilities).   

  2.   Tangible benefits to end users (i.e., benefits of the capabilities afforded if

the proposed technology is successful).   

3.   Critical technical barriers (i.e., technical limitations that have, in the past, prevented achieving the proposed results).  

  4.   Main elements of the proposed approach.   

5.   Nature of expected results (unique/novel/critical capabilities to result from this effort, and form in which they will be defined).   

6.   Criteria for evaluating progress and capabilities.   

7.   Cost of the proposed effort for each contract year.   

C.   Research Objectives.  The research objectives shall be two pages.

1. Problem Description.  Provide concise description of problem area addressed by this research project.  

2. Research Goals.  Identify specific research goals of this project.  Identify and quantify expected performance improvements from this research.  Identify new capabilities enabled by this research.  Identify and discuss salient features and capabilities of developmental hardware and software prototypes.  

3.  Expected Impact.  Describe expected impact of the research project, if successful.  

3.  Technical Proposal.  The technical proposal shall not exceed the thirty-five (35) page count limitation and should contain the following information.  All of the following paragraphs must be addressed.

3.1 Executive Summary.  Summarize the technology you are proposing.

      3.2      Technical Description.  A comprehensive narrative describing in sufficient 

detail to evaluate the proposed research in terms of envisioned concept of operation and deployment, technical innovation, performance goals, and potential transition path into existing/future unmanned Navy and Marine Corps vehicle acquisition programs.  This section must describe the science and technology background on which the proposed development and associated performance estimates are based. This section must also provide a list of the technical issues or challenges to be overcome, and the proposed approaches to resolve the issues.  Appropriate references to science and technology literature should be cited, and citations listed at the end of this section.

3.3      Technical Innovation.  List of and summary description of the specific 

technical innovations being proposed and how they will advance the state-of-the-art.

3.4      Statement of Work.  The statement of work (SOW) should contain four 

sections:  (1) background, (2) scope, (3) requirements, including deliverable products, and (4) reports.  The background shall describe, in general terms, the overall description of the effort or goal the offeror is proposing to achieve.  The scope shall describe, in general terms, the research work to be undertaken by the offeror under the proposed effort.  The requirement shall describe the task(s), one-by-one, the offeror is proposing to perform.  Each task shall be described using complete sentences and active voice.  The offeror shall list the reports (e.g., monthly, quarterly, final, etc.) to which they are proposing to provide under this effort.  This section shall also include the information that will be included in each report.



     Offerors should also provide a list of and summary description for each technology development and/or demonstration task to be performed.  Demonstration descriptions should include performance objectives and location of tests.  In instances where sub-contractors are involved in the proposal, the primary performer should be listed for each task.  This section should include a timeline and milestone chart.  Cost for each task must be provided in Section 4 below.

3.5 Testing.  The offeror should discuss the testing method(s) to verify 

technology success.  It is expected that getting to a TRL 6 via primarily laboratory demonstrations will require some creative solutions and offerors should address this expectation (e.g., innovate cost-saving testing approaches).  In addition, it is the responsibility of the offeror to justify any hardware testing that is required as the most cost-effective solution to get to TRL 6.
3.6     Risk Mitigation.  The offeror should identify high-risk development areas

and include a risk assessment of key technical, schedule and cost areas and their potential impact on the program.  The technical approach should include alternatives and/or mitigation for all identified risks, and the mitigation should be achievable.

3.7 Naval Unique/Essential Requirements Addressed.  The offeror should

identify how the proposed efforts supports Navy and Marine Corps unique requirements and/or requirements that are of particular interest to the Navy and Marine Corps compared to the other services.

3.8 Claims.  This section should include a summary of any proprietary claims to 

pre-existing results, prototypes, or systems supporting and /or necessary for the use of the research, results, and/or prototypes.  Any claims made in other parts of the proposal that would impact the claims in this section must be cross-referenced.  If there are proprietary claims, the offeror must explain how these affect the ability to deliver the technology product for integration and to ultimately transition onto Naval platforms and control stations.  Additionally, offerors must explain how the program goals are achievable in light of the proprietary and/or restrictive limitations.  If there are no proprietary claims, this section shall consist of a statement to that effect.


       3.9   Deliverables.  During the program, contractors shall deliver data and reports.  The amount and type of data and reports is dependent on the size and type of contractual award.  It is the intent of the Navy to permit the contractor to exercise considerable freedom in providing the minimum documentation to satisfy the requirements of the participating government organizations.  Minimum documentation shall be as follows: reports to track contractor progress versus expenditures, reports and data to support transition into major demonstrations, and analysis criteria and data to support demonstration of achievement of the program’s goals and objectives. The contractor is required to attend a kickoff meeting at a Navy facility in the Washington, D.C. area to be held within 30 days after contract award.  The contractor shall conduct performance reviews at approximately 6-month intervals and at critical milestones alternating, as appropriate, between the contractor's facility and Navy facility in the Washington, D.C. area.
Documentation for major demonstration efforts typically includes:


Integrated System Documentation, to include: System/Subsystem Specification, System/Subsystem Design Document and Test Plan.

Program Plan, to include Contractor Work Breakdown Structure, Task Definition, Affordability Documentation, and Risk Mitigation Plan.


Intelligent Autonomy System Architecture, Algorithm Specifications, Software Configuration/Design Documentation, software component specifications, and user manuals.


Test Plan, to include Experiment Designs, Measures of performance, System Evaluation Results, System Validation/Test Results, Software and System Test Plans.

Reports, Monthly Status Reports, Interim and Final to include Draft and Final Reports covering all technical program tasks.




Software:  All software developed under this effort will be delivered to the Navy.  Any IRAD software will be protected as industry proprietary.  (PC Compatible FLOPPY DISC, ZIP Disk or CD-ROM is acceptable)
Smaller technology oriented efforts that do not include major demonstrations should require only a subset of these deliverables.  Note, however, that even small technology oriented efforts should include sufficient system documentation to enable transition of their technology into major demonstrations by other organizations.

    3.10   Organization Capabilities.   

A. Names of and brief biographical information on the key personnel. 

B. Quantify how much time the principal personnel are obligated to other 

funded or pending programs and quantify how much of their time they 

will have available to work on this effort.
C. Description of partnering arrangements, if any, with industry, academia and government laboratories. 

D. Description of contractor facilities available for performing the proposed 

      work. 

E.  Description of any required government furnished equipment/materials   

      and/or facilities and rationale. 

F.  Extent of contractor participation and support for the program. Include a  

 description of internal research and development resources, if any, that 

 this effort will leverage at no cost to the government. 

G.  List of other government funded research and development projects  

      currently awarded to the primary contractor, subcontractor(s), principal 

      investigator(s) and co-principal investigators that are relevant to the 

      proposed effort. 

4. Cost Information.  Cost information shall be provided in a separate proposal.

There is no page limitation for the cost proposal.  The cost proposal shall contain:



a)    the total proposed cost of the effort;

b) the proposed cost of the effort on a fiscal year basis for FY2003, FY 2004, and FY2005 as appropriate; 

c) the proposed cost on task basis consistent with Section 2.2 above; and 

sufficient supporting information to justify the proposed costs for each task.  A budget summary template is attached and should be included in addition to the above referenced information.

Cost Proposal.  There is no page limitation for the cost proposal.  The following information shall be addressed and contained in the offeror’s cost proposal.

a) the total proposed cost of the effort;

b) the proposed cost of the effort on a fiscal year basis for FY03, FY04 and FY05 as appropriate;

c) the proposed cost on a task/subtask basis; and

d) supporting information to justify the proposed costs on each task.

A budget summary template is below and should be included in addition to the above requested information.
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	Facilities capital cost of money (FCCM)
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	Total cost 
	
	
	
	

	
	
	
	
	


FY 03 Budget Sample* 

	Labor
	Hours
	Rate
	Dollars

	Sr. Scientist
	1040
	50.00
	52000.00

	Scientist
	2080
	40.00
	83200.00

	Engineer
	2080
	35.00
	72800.00

	Technician
	500
	20.00
	10000.00

	Subtotal Labor
	
	
	228000.00

	Fringe Benefits
	
	33.00%
	75240.00

	Labor + Fringe
	
	
	303240.00

	Overhead
	
	75.00%
	227430.00

	Subtotal
	
	
	530670.00

	Materials
	(see attached schedule)
	
	20000.00

	
	
	
	

	Subcontracts
	(see attached subcontractor proposal)
	
	500000.00

	
	
	
	

	Travel
	(see attached schedule)
	
	10000.00

	
	
	
	

	Other Direct Cost
	(see attached schedule)
	12000.00

	
	
	
	1072670.00

	G&A
	
	10.00%
	107267.00

	
	Base
	Factor
	1179937.00

	COM G&A
	1072670.00
	.00025
	268.00

	COM LABOR
	303240.00
	.00100
	303.00

	
	
	Subtotal
	1180508.00

	Fee/Profit
	
	7.00%
	82596.00

	TOTAL
	
	
	1263104.00

	
	
	
	

	
	
	
	

	
	
	
	


*Numbers in this budget are fictitious and are only for the purpose of providing a sample.

This section shall include cost-by-cost elements and show labor categories, labor rates, labor hours associated with each category, and applicable indirect rates.  The cost section shall also include the applicable DCAA and DCM Branch Offices and back-up documentation to support proposed costs such as equipment, materials, and other cost items.  Schedule for material should show a breakdown of material costs, including the basis for estimate (e.g., catalog price, quote, past invoice, engineering estimate).  Travel estimates should list the number of travelers, point of departure, destination, duration of stay, proposed airfare cost, proposed per diem, etc.  Other direct costs should be broken out and include a basis for the estimate.  Any offeror whose direct and indirect rates cannot be verified by DCAA is required to provide supporting documentation such as payroll stubs, letters of intent, letters of commitment, and detailed information regarding the calculation of the indirect rates.  Subcontractor proposals shall also contain the detailed cost information described above.  In those instances where Government activities (laboratories) are members of a teaming arrangement, break out the Government activities’ cost separately.  Government activities will receive funding of their cost directly from ONR.  All options and assumptions should be clearly defined and identified.  Offerors are required to provide an original, signed copy of the Representations, Certifications and Other Statements of Offerors (R&D Contracts) that can be downloaded at http://www.onr.navy.mil/scripts/02/howtosubmit.asp.  If applicable, offerors are to include a Subcontracting Plan in accordance with the information stated in the paragraph entitled “Subcontracting Plans” in the BAA.
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