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C.1 Introduction

The ARV Robotic Technologies (ART) Technology Integration contract is intended to integrate technologies, leveraged from Army and the commercial sector developments, into a representative Future Combat Systems (FCS) Armed Robotic Vehicle (ARV) platform(s) and to support demonstrations of these system(s) during field tests.  These platform(s) will be used as technology demonstrators for the ARV Robotic Technologies (ART) program as a step toward transitioning ARV technologies into the FCS ARV System Development and Demonstration phase.   The experiment dates set forth in this document were established by the Government in order to allow the results to impact critical milestones of the ARV program.  A summary of the ARV Robotic Technologies (ART) Science and Technology Objective (STO) program is provided as Attachment One to this Request for Proposal.

C.2 Scope

C.2.1
General.  The contractor, as an independent contractor and not as an agent of the Government, shall conduct the systems engineering, development, integration, demonstration, and experimentation activities of the Army’s ART STO program.  Key activities include technology development and integration of Government Furnished Property/Equipment/Software (GFX) (listed in attach…) into a representative ARV system and activities associated with demonstration and experimentation of this system.

C.3 Program Management

C.3.1 General. The contractor shall be responsible for overall program synchronization, which includes, as a minimum, the allocation of contractor provided and Government provided resources to achieve program objectives.  

C.3.2 Integrated Product Teams (IPT) and Integrated Product and Process Development (IPPD) will be used to ensure the full integration of all functional areas in the overall program effort. The IPT objective is to reduce schedule, cost, and performance risk during development and test while ensuring the most cost effective quality product with minimum engineering or other changes.

C.3.2.1 The IPTs shall include multi-disciplined membership to ensure all aspects of design, engineering, test, support and customer requirements are identified and integrated.  The IPTs shall consist of contractor, subcontractor and Government representatives (including Government engineering support contractors).  IPT members will have access to contractor developed and implemented program plans, as well as all data developed under this effort.

C.3.2.2 IPT meetings shall be conducted via video/teleconference, whenever feasible, or in conjunction with the quarterly IPRs.  The IPT will participate in all design reviews to ensure continuous, effective coordination and communication among all of the disciplines involved in the ART system development.

C.3.3 Integrated Data Environment (IDE).  The contractor shall establish, maintain and manage an interactive, online, secure and access controlled data environment in order that the Government can easily contribute their ideas, comments and suggestions, exchange program information and collaborate in a distributed environment.
C.3.3.1 The contractor shall maintain availability of all data developed under this contract via the data environment throughout the contract period of performance. The data environment shall include, at a minimum, all data items listed in the Contract Data Requirements List (CDRL) and any presentations from review meetings.  The data environment shall include all data related to the team’s concepts and analysis process (including CAD representations of all designs), as well as program management information.
C.3.3.2 The contractor shall provide all of the necessary implementation to ensure that the Government team is able to interface with the IDE as required.  
C.3.4 Systems Engineering Master Plan (SEMP).  The contractor shall have and maintain a formal risk management plan/strategy.  A SEMP shall be developed and include plans for verification, risk alleviation, analyses, and simulation of the systems requirements. The contractor shall submit a draft SEMP, which shall be subject to Government approval, fifteen (15) days prior to IPR #2.  A final SEMP shall be delivered to the IDE thirty (30) days after receipt of Government comments. The format for the SEMP is contractor defined.

C.3.4.1 Master Schedule.  The SEMP shall include a master schedule that maps out all contractual activities to include but not limited to: IPR’s, technology development and integration, testing and experiments, and deliverables.  The master schedule shall identify critical paths for achieving the final performance requirements.

C.3.5 Software Development Plan (SDP).  The contractor shall have and maintain a software development process that enables the contractor to produce supportable, quality software on schedule and in a consistent manner. The contractor shall develop a SDP and a software project schedule, as well as maintain and update all sections of the SDP and schedule to reflect changes as they occur. The SDP shall describe the contractor’s plans for developing and maintaining all contractor developed software, and for integrating GFX software. The contractor shall submit a draft SDP, which shall be subject to Government approval, fifteen (15) days prior to IPR #2.  A final SDP shall be delivered to the IDE thirty (30) days after receipt of Government comments.
C.3.6 Integration Plan.  The contractor shall develop an integration plan outlining system integration efforts throughout the course of the ART Program.  The integration plan shall define:  (1) all system components required for system integration, (2) a strategy for integration of the components and for future system enhancements, (3) sources of technology and major system components, (4) a collaborative development strategy/environment to permit concurrent development between the contractor and the technology/ system component suppliers, (5) an integration schedule, to include required dates for availability of technologies and major system components, (6) identification of critical path items, (7) required Interface Control Documents, and (8) contingency plans if technologies are not available on the required dates. The contractor shall provide a draft plan to the Government for review and comment fifteen (15) days prior to the IPR #2, submit a final plan to the IDE fifteen (15) days prior to the IPR#4, and updates as required during quarterly IPRs.

C.3.7 Modeling and Simulation Plan.  The contractor shall develop an Modeling and Simulation Plan outlining modeling and simulation efforts throughout the course of the ART Program.  The integration plan shall define:  (1) all models used to support design and analysis of the ART, (2) an ART simulation system capable of supporting early testing of robotics control technologies (esp. embedded tactical behaviors) in a virtual environment compatible with ONESAF Testbed prior to integration into the surrogate platform, (3) the acquisition/development and delivery schedule for each model and simulator. The contractor shall provide a draft plan to the Government for review and comment fifteen (15) days prior to the IPR #2, submit a final plan to the IDE fifteen (15) days prior to the IPR #4, and updates as required during quarterly IPRs.

C.3.8 Cost and Schedule 

C.3.8.1 The Contractor shall track and report on costs according to the WBS down to the third level (as a minimum).  Reporting shall be required at lower levels when the Government deems particular items to be problem or high-risk areas.  The Government will provide a WBS and WBS dictionary for use in proposal preparation.  After award, the WBS may be modified subject to Government approval.

C.3.8.2 The Contractor shall generate a time-phased budget baseline subject to Government review and approval, assigning all contract costs to specific WBS elements in a manner that allows the estimated and actual costs to be evaluated accurately against incremental progress achieved for each WBS element on a monthly basis.

C.3.8.3 The budget baseline shall be reviewed at IPR #2, and any time the contractor proposes to change the allocation of funding amongst WBS elements.

C.3.8.4 The Contractor shall prepare and submit a Cost/Schedule Status Report (C/SSR) IAW DI-MGT-81467 in the CDRL.  C/SSR reporting shall be through the third level of the WBS.  Reporting shall be required at lower levels when the Government deems particular items to be problem or high risk areas.  The contractor shall provide written notice, explanation, and corrective action plan for any WBS element for which the actual cost exceeds the estimated cost by more than 10%.

C.3.8.5 The contractor shall prepare and submit a Contractor’s Progress, Status and Management Report IAW DI-MGT-80227 in the CDRL.  This report indicates the progress of work and the status of the program and of the assigned tasks, report costs, and informs of existing or potential problem areas.

C.3.9 Meetings and Reviews

C.3.9.1 Start of Work Meeting. The contractor shall host a Start of Work meeting within thirty (30) days of contract award. At the meeting, the contractor shall present their proposed plan for accomplishing the contract requirements and identify proposed IPTs and IPT membership

C.3.9.2 In-Process Reviews (IPRs).  The contractor shall host quarterly IPRs and provide administrative support, i.e. organize, schedule, handle registration, media services, etc., for meetings and Government scheduled reviews.  An agenda will be coordinated between Government personnel and the contractor prior to contractor-hosted reviews.  The contractor shall provide a summary of the program progress and status to include: overall system design and development, technical performance, test, cost, schedule, and safety issues.  The contractor shall describe those accomplishments and problems that have occurred since the previous review, including the current status of unresolved problems.  

C.3.9.3 Informal Meetings.  Informal meetings to resolve contract or general issues shall be scheduled on an as needed basis.

C.3.9.4 Final Review Meeting.  A final review of this contract shall be held at the contractor's facility ninety (90) days after completion of the final field experiment.  The review shall summarize close-out efforts and plans for support of the ART vehicle systems.   The contractor shall deliver a draft version of the final report 60 days sixty (60) days after the completion of the final field experiment.  The contractor shall deliver the final report at this meeting.  

C.3.9.5 Minutes and Action Items.  Meeting minutes and action items shall be provided in contractor format within fifteen (15) days in the IDE.

C.4 Systems Engineering

C.4.1 General.  The contractor shall perform the necessary systems engineering activities required to properly integrate and demonstrate ARV Robotic Technologies (ART) on a suitable technology demonstrator that complies with the ART performance specification (Section J, Attachment 001).  These systems engineering activities shall include, but not be limited to:

· Requirements analysis

· System design

· Hardware engineering

· Software engineering

· Support engineering

C.4.1.1 Requirements Analysis.  The contractor shall perform requirements analysis in order to ensure that all applicable requirements have been identified and considered in the development of the ART technology demonstrator.  Requirements from the ART Performance Specification (Section J, Attachment 001) and other applicable FCS requirements documents shall be analyzed and captured into an ART System Requirements Specification.  The ART System Requirements Specification shall address, but not be limited to, requirements in the following areas:

· Required States and Modes

· System Capability Requirements

· System External Interface Requirements

· System Internal Interface Requirements

· Safety Requirements

· Security and Privacy Requirements

· System Environment Requirements

· Computer Resource Requirements

· System Quality Factors

· Design and Construction Constraints

· Personnel Related Requirements

· Training Related Requirements

· Logistics Related Requirements

In addition qualification methods and traceability for each requirement shall be contained in the ART System Requirements Specification.

C.4.1.2 System Design.  The contractor shall perform the system design activities necessary to develop a system architecture comprised of functional hardware and software building blocks that satisfy ART system requirements.  All system level interfaces (hardware, software, and human) shall also be defined.  Tradeoff analyses shall be performed that consider system requirements, Joint Technical Architecture (JTA) compliance, performance, maturity and cost to ensure an optimal system design.  The system design shall be captured in a System Design Document that shall include, but not be limited to, the following content:

· System Wide Design Decisions

· System Architectural Design

· System Components

· Concept of Execution

· Interface Design

· Requirements Traceability

The results of above tradeoff analysis will be used to update the ART System Requirements Specification.  The draft System Design Document shall be delivered to the Government fifteen (15) days prior to the IPR #2.  The final System Specification shall be delivered to the Government fifteen (15) days prior to the IPR #4.
C.4.1.3 Hardware Engineering.  The contractor shall perform the hardware engineering activities required to develop, test and integrate the hardware components identified by the system design.  For non-developmental hardware components, the contractor shall perform the required hardware engineering necessary to configure and interface the component to the rest of the system.  All hardware interfaces shall be captured in one or more Interface Control Documents (ICDs).

C.4.1.4 Software Engineering.  The contractor shall perform the software engineering activities required to develop, test and integrate the software components identified by the system design.  For non-developmental software components, the contractor shall perform the required software engineering necessary to configure and interface the component to the rest of the system.  All developed software components shall include an Application Programmer’s Interface (API) to facilitate reuse of the software.

C.4.1.5 Support Engineering.  The contractor shall perform the necessary engineering functions to support the system, hardware and software developments.  These functions shall include, but not be limited to, the following:

· Mechanical Engineering

· Drafting

· Human Factors

· Safety

C.4.1.6 ARV Requirements Crosswalk.  The contractor shall perform an ARV requirements versus ART capabilities crosswalk documenting how close the ART system is to the objective/threshold ARV requirements.

C.4.3
Technology Trade-off Studies.  The contractor shall survey technology currently being developed in industry, academia, and Government laboratories to identify, determine status and determine availability of technology required to execute their concept.  The contractor shall specifically examine technologies being developed under the Army’s Research Development and Engineering Command (RDECOM), software components included in the Army’s Weapon System Common Operating Environment (WSCOE), as well as all items listed as GFX as set forth in Section H, Special Provisions.  The trade-off elements to be considered should include but not be limited to performance, cost, size, power, weight, availability, proprietary restrictions and risk. The contractor shall optimize the selection of component technologies to meet the performance specifications outlined in Section J, Attachment 1 - Performance Specification, Paragraph 3.2.  An initial assessment shall be prepared and delivered to the Government fifteen (15) days prior to the IPR #2.  Updated assessments shall be delivered to the Government at the regularly scheduled IPRs, as changes in technology status warrant.

C.4.4
System Design

C.4.4.1 General.  The contractor shall acquire, develop and integrate the technology components required to meet the intermediate and final performance specifications listed in Section J, Attachment 1 - Performance Specification, Paragraph 3.2.

C.4.4.2 Reuse.  The contractor shall maximize the use of GFX and other available technology components and software.  The goal of the program is to have no proprietary software, the government will be notified if any software used will be proprietary.  If any proprietary software will be used in this effort, a list with the government rights will be provided for review.

C.4.4.4 ART Object Model.  The contractor shall develop an object model of the ART using Universal Modeling Language (UML) or Web Ontology Language (OWL) to support Government’s analysis of the ART conceptual design.  The object model shall define the components of the ART vehicle, the external objects that the ART interacts with, and the ART’s tactical behaviors.  

C.4.4.5 ART Virtual System Integration Lab (VSIL) Model.  The contractor shall develop and deliver an ART vehicle model comprised of the primary ART subsystem and Vetronics component models to support integration with the TARDEC Virtual SIL.  The models shall be implemented utilizing High Level Architecture (HLA), Matlab, J2EE, or a contractor and government mutually agreed upon modeling environment.  The models shall be constructed to simulate the production and consumption of Vetronics attributes supporting systems engineering analysis of the ART system to include power, data throughput, data latency, processor throughput, memory utilization, thermal loading, and package volume.
C.4.4.6  Interface Control Document (ICD).  All vehicle and technology activity shall be coordinated between the contractor/s and the Government via an ICD.  The contractor shall maintain an ICD which defines all system interfaces.  The contractor shall incorporate interface requirements for items controlled by the Government (i.e. GFX) into the system ICD.  The ICD shall include but not be limited to;  (1) Interface design requirements,  (2) Interface description (electrical, software, protocol),  (3) Interface verification requirements,  (4) Item responsibility list, and (5) Applicable documents. The ICD shall be delivered fifteen (15) days prior to the CDR. 

C.4.4.6.1 ICD for mounted and dismounted vehicle control.  The Government shall provide and coordinate requirements and protocol of vehicle control for mobility, tactical behaviors and platform payloads for mounted and dismounted missions.  The contractor shall maintain this ICD in accordance with paragraph C.4.4.6.  

C.4.5 Subsystem Development 

C.4.5.1 General.  The contractor shall modify any GFX (listing in Section H, attachment 1) or develop and/or enhance any technology component that is insufficient to meet the intermediate and final performance specifications listed in Section J, Attachment 1 - Performance Specification, Paragraph 3.2, in the manner described in the System Specification.

C.4.5.2 Autonomous Mobility Suite. The contractor shall advance the capability of and mature the autonomous mobility suite by examining the current state-of-the-art perception technology to ensure the autonomous mobility suite meets the requirements in the performance specification, conducting performance testing and reduce defect rates and package the software using application programming interfaces for easy transition to Army programs, such as the Future Combat Systems program. 

C.4.5.3 Reconnaissance, Surveillance, and Target Acquisition (RSTA) System. The contractor shall mature the RSTA system of the unmanned assets, by conducting performance testing and reducing defect rates, package the software using application programming interfaces for easy transition to Army programs, such as the Future Combat Systems program. 

C.4.5.4 Fire Control System. The contractor shall mature the Fire Control system of the unmanned assets, by conducting performance testing and reducing defect rates, package the software using application programming interfaces for easy transition to Army programs, such as the Future Combat Systems program. 

C.4.5.5 Human Robot Interface. The contractor shall mature the Human Robot Interface, by conducting performance testing and reducing defect rates, package the software using application programming interfaces for easy transition to Army programs, such as the Future Combat Systems program. 
C.4.5.6 Lethality System. The contractor shall mature the Lethality System, by conducting performance testing and reducing defect rates, package the software using application programming interfaces for easy transition to Army programs, such as the Future Combat Systems program. 

C.4.5.7 Communications System. The contractor shall mature the Communications System, by conducting performance testing and reducing defect rates, package the software using application programming interfaces for easy transition to Army programs, such as the Future Combat Systems program. 
C.4.5.8 Alternatives to GFX systems: The contractor is not required to utilize the GFX Systems listed above (C.4.5.2 – C.4.5.7); however the focus of this contract is not the development of these systems.  If the contractor selects an alternative to the GFX the contractor shall demonstrate to the Government that the alternative is of equivalent maturity and capability as the GFX system.

C.5 ART System Development and Integration

C.5.1 General.  The contractor shall integrate the GFX and develop necessary technology components required to meet the performance specifications listed in Section J, Attachment 1 - Performance Specification, Paragraph 3.2 (or System Requirement Specification  developed per paragraph C.4.1.1) in accordance with the contractors Integration Plan.  The contractor shall report the status of the integration effort to the Government at the Quarterly IPRs. 

C.5.1.1.Configuration Item Testing:  The contractor shall perform configuration item testing as necessary to verify components meet the performance requirements allocated form the System Requirements Specification to that component.

C.5.2 ART Modeling and Simulation (M&S) Suite

C.5.2.1 General. The contractor shall develop and integrate two M&S suites capable of simulating the ART Vehicle behavior in a virtual environment.  Each ART M&S suite shall be capable of integrating with One Semi-Automated Forces (OneSAF) Testbed (OTB) and interacting with OTB entities.  Each ART M&S Suite shall be capable of ingesting an OTB Compact Terrain DataBase (CTDB) and interacting with terrain features and generating synthetic sensor imagery.  The ART Object Model and the ART Virtual SIL Model described in C.4.4.4 and C.4.4.5 will also be integrated into the  M&S Suite.  The ART M&S Suite will be used for early testing of embedded tactical behaviors prior to integration into the surrogate platform.  The M&S Suite will also be used to refine these behaviors during the life cycle of the program.  One of the suites will be delivered to the Government in conjunction with the ART Integration experiment (C.6.2.1) to support laboratory testing of the Human Robot Interface (HRI) Operator Control Unit (OCU).  The suite shall operate with sufficient functionality to demonstrate key technology and user interface features of the ART concepts.  
C.5.3 ART Surrogate

C.5.3.1 General.  The contractor shall develop a surrogate ARV system(s) to be used for near term experiments as well as early integration of technology components.  It is not the intent to develop a unique surrogate platform for this program.  The ART Surrogate(s) shall demonstrate the performance specifications listed in Section J, Attachment 1 - Performance Specification, Paragraphs 3.2.1 and 3.2.4 or the (or System Requirement Specification  developed per paragraph C.4.1.1). 

C.5.4 ART Vehicle.
C.5.4.1 The contractor shall acquire/develop a suitable vehicle which allows for the integrated ART vehicle to meet all of the performance specifications listed in Section J, Attachment 1 - Performance Specification, Paragraph 3.2.

C.5.4.2 The contractor’s selected platform should minimize platform cost for the program.  The ART vehicle can be based off of an existing platform that is in the FCS ARV class, or developed from an existing platform/concept.  However it is not the intent to develop a unique platform for this program.

C.5.5 Robotics Technology Advancement Areas

C.5.5.1 Perception Advancements – The contractor shall advance the autonomous mobility system to include the ability to operate in inclement weather conditions, and operate with opaque sensors with the capability to sense-thru-the-blank (i.e. negative obstacle detection, foliage, etc)
C.5.5.1.1  Perception Technology Supporting Safe Operations - The Contractor shall enhance the GFP perception system to include technology for assuring high-reliability avoidance of humans and moving vehicles in close proximity to the ART platform.  In particular, the Contractor shall provide the ability for the platform’s perception system to differentiate between moving and stationary obstacles, as well as track moving obstacles (vehicles and pedestrians).  In the case of moving obstacles, the enhanced perception system shall generate a predictive trajectory which is used by the vehicle’s path planner to safely avoid any contact with humans or vehicles.   This shall be demonstrated at threshold speeds, for both on-road and cross country maneuvers.
C.5.5.2 UGV Tactical Behaviors - The contractor shall develop an embedded tactical behaviors suite to reduce the amount of user intervention that is required for the unmanned vehicle to perform its tasks.  This suite shall include a methodology/architecture for implementing the behaviors that is compatible with the FCS ARV hardware and software architecture.  

C.5.5.3 UGV Survivability - The contractor shall develop an UGV survivability suite that includes an integrated, aided non-lethal anti-tamper suite that provides increasingly higher levels of deterrence and countermeasures, spanning the spectrum from verbal warning to immobilization.  The anti-tamper suite shall provide the capability to detect and track pedestrians within 50 meters of the vehicle.

C.5.5.3.1 The contractor shall conduct a vulnerability/threat assessment for unmanned ground platforms.  This assessment will be delivered to the government at IPR #4.

C.5.5.4 Embedded Prognostics and Diagnostics - The contractor shall develop an embedded prognostic and diagnostics suite that addresses the unmanned platforms unique prognostic and diagnostics situations (i.e. vehicle situations that arise without a person present).

C.6 System Testing and Experimentation

C.6.1 General.  The contractor shall plan, conduct, coordinate and support ART system experiments in September of 2006 and in March of 2008 for a total of two experiments.  Each experiment shall consist of two components: an Engineering Evaluation Test, to be planned and conducted by the contractor with the content to be approved by the Government, and an Operational Experiment to be conducted by the Government with technical and logistical support from the contractor.  The Engineering Evaluation Test will demonstrate and validate the capabilities of the systems to meet the specifications provided in Section J, Attachment 1 - Performance Specification, Paragraph 3.2 or the (or System Requirement Specification  developed per paragraph C.4.1.1).  The operational experiments will examine the operational capabilities of the systems and provide a mechanism for user feedback.  The contractor shall prepare a report summarizing each experiment.
C.6.1.1 System Safety - The Contractor shall explore safe operational measures that reflect the intended operational procedures of a fielded armed robotic vehicle (ie. moving away from chase vehicles, e-stop buttons etc.).
C.6.2 ART Experiments 

C.6.2.1 ART Baseline Experiment.  The contractor shall conduct engineering evaluation testing and support simulated operational tests regarding the integration of the GFX components, as well as integration of initial ART capabilities that meet the requirements set forth in Section J, Attachment 1 - Performance Specification, Paragraph 3.2.  

C.6.2.1.1 Engineering Evaluation Tests.  The contractor shall conduct Engineering Evaluation Tests, in accordance with the Test and Evaluation Plan outlined in Paragraph C.6.3.1.2, to demonstrate to the Government the attainment of required performance levels specified in Section J, Attachment 1 - Performance Specification, Paragraph 3.2.  Required Government representatives will observe all testing.  The contractor shall incorporate all test results and evaluations into the ART Baseline Experiment Evaluation Report.

C.6.2.1.1.1 Baseline Architectural Evaluation.  The contractor shall perform an assessment of their system architecture using the government furnished Architecture Test Plan.  A Test Report that captures the results of the assessment shall be prepared and submitted by the contractor.

C.6.2.1.2 Operational Experiment(s).  The contractor shall provide required support for an operational experiment utilizing the ART Surrogate vehicle.  The operational experiment will allow soldiers to operate the vehicle. The operational experiment will last a minimum of five (5) days.  The contractor shall participate in coordination meetings and provide required technical documentation and information for the operational experiment.  For purposes of constructing this solicitation, assume a one (1) day meeting at the contractor site and a one (1) day meeting at Ft. Knox, KY, conduct and provide all required materials operator training for five (5) days for a small group of soldiers (5 soldiers) to enable them to conduct all functions required for the experiment.  Technical support during the experiment will also be required, to include vehicle operation, repairs, etc. The contractor shall document the entire experiment (including but not limited to video taping and photographing) and incorporating their observations and recommendations into the ART Baseline Experiment Evaluation Report.

C.6.2.2 ART Vehicle Experiment.  The contractor shall conduct engineering evaluation testing and support operational tests for the completed ART system at a military installation chosen by the Government (for purposes of this contract assume that the site is Ft. Knox, KY).  The field exercise will demonstrate the capability of the system as specified in Section J, Attachment 1 - Performance Specification, Paragraph 3.2.  
C.6.2.2.1 Engineering Evaluation Tests.  The contractor shall conduct Engineering Evaluation Tests, in accordance with the Test and Evaluation Plan outlined in Paragraph C.6.3.1.2, to demonstrate to the Government the attainment of required performance levels specified in Section J, Attachment 1 - Performance Specification, Paragraph 3.2.  Required Government representatives will observe all testing.  The contractor shall incorporate all test results and evaluations into the ART Vehicle Experiment Evaluation Report.

C.6.2.2.1.1 Architectural Evaluation.  The contractor shall perform an assessment of their system architecture using the government furnished Architecture Test Plan.  A Test Report that captures the results of the assessment shall be prepared and submitted by the contractor.

C.6.2.2.2 Operational Experiment.  The contractor shall provide required support for an operational experiment utilizing the ART Vehicle.  The operational experiment will allow soldiers to operate the ART vehicle. The operational experiment will last a minimum of two (2) weeks.  The contractor shall participate in coordination meetings and provide required technical documentation and information for the experiment.  For purposes of this solicitation assume a total of two (2) days of meetings at the contractor site and four (4) days of meetings at Ft. Knox, KY, conduct and provide all required materials on-site (i.e., field exercise location) operator training (including all required aids and documentation) for a small group of soldiers (5 soldiers) to enable them to conduct all functions required for the experiment.  Technical support during the experiment will also be required, to include vehicle operation, repairs, etc.  The contractor shall document the entire experiment (including but not limited to video taping and photographing) and incorporating their observations and recommendations into the ART Experiment Final Field Exercise Evaluation Report.

C.6.3 Experiment Support

C.6.3.1 Planning

C.6.3.1.1 Experiment Support Plan.  The contractor shall develop an experiment support plan for each of the experiments planned for the ART Program.  The support information shall describe, but is not limited to (1) the proposed logistic and administrative support for the vehicles, observers and distinguished visitors, (2) operator training and coordination with required military units, (3) installation and site support managers, and (4) provision of spare parts for critical items.  Critical spare parts are defined as those parts required to keep testing on schedule and minimize downtime.  The contractor shall provide a draft plan to the Government for review and comment one hundred twenty (120) days prior to start of the each experiment and submit a final plan fifteen (15) days following receipt of comments from the Government.  The contractor shall report the status of the field support to the Government at each IPR following submission of the draft plan.

C.6.3.1.2 Test and Evaluation Plans.  The contractor shall develop and execute a test plan for each experiment, to accurately assess and quantify the performance and mission capabilities of the systems.  The test plan will be designed to ascertain the functionality of individual components of the systems, as well as the overall performance of those components as they are integrated into a working system.  The results from the test activities should be of a quality and integrity for use and publication in engineering and scientific journals.  A test plan for each experiment shall be submitted to the Government along with the experiment support plan.  The contractor shall provide a draft plan to the Government for review and comment one hundred twenty (120) days prior to start of the each experiment and submit a final plan fifteen (15) days following receipt of comments from the Government.  The contractor shall report the status of the field support to the Government at each IPR following submission of the draft plan.

C.6.4 Other Support.

C.6.4.1  The contractor shall be responsible for all support functions, including, but not limited to, reservation and coordination of test areas, allocation of radio frequencies, logistics support (shipment of hardware and vehicles, etc.) and accommodation of observers at the test site. 
C.6.4.2 The contractor shall insure that sufficient and required personnel are on-site and that adequate material resources are available to insure conduct of the field exercise without unwarranted delays.  The Government will pay for the appropriate Government/military personnel as deemed necessary.
C.6.4.3 The contractor shall participate in coordination meetings with the host installation/unit command (for purposes of this solicitation assume three (3) one day meetings at the host installation).

C.6.4.4 The contractor shall anticipate a three week (minimum) on-site preparation period prior to conduction of the actual field exercises listing sections C.6.2.

C.6.4.5 The contractor shall perform data collection and reduction required to verify that they have met the performance specified in Section J, Attachment 1 - Performance Specification, Paragraph 3.2 as well as to analyze user feedback.
C.6.4.6 Experiment Evaluation Report. Within thirty (30) days after completion of each experiment, the contractor shall submit for Government approval a draft detailed experiment evaluation report.  The draft report shall contain full results and information from the engineering evaluation tests, together with a narrative summary, a full discussion of system performance relative to the stated performance levels set forth in Section J, Attachment 1 - Performance Specification, Paragraph 3.2, observations and preliminary analysis of any system failures, a set of recommendations concerning necessary modifications to the system, and performance goals for subsequent demonstrations based on observations, recommendations and progress to date.  The Government will respond within fifteen (15) days of receipt of the draft report.  The contractor's final Evaluation Report shall be due thirty (30) days after receipt of Government comments on the draft submission.

C.7 Safety Program

C.7.1 System Safety.  The contractor shall establish a systems safety engineering program.  The activity shall include: 

Identification of all system and subsystem hazards and/or hazardous conditions including hazard conditions resulting from the integration of subsystems and component technologies.

Determination of hazard effects within the context of system design, test, and operation. 

Categorization of each hazard based upon hazard severity and likelihood of occurrence. 

Identification of all hardware, software, human error, and software-influenced human error, causal factors for each hazard. 

Identification of safety-specific requirements to either eliminate, mitigate, or control all hazard causal factors.

Provision of evidence of safety requirements implementation via design inspection, analysis, or test.

Analysis of determination of residual safety risk of each hazard after all hazard elimination, mitigation, or control activities are accomplished.

C.7.2 Safety Identification.  For all safety issues determined in C.7.1, the contractor shall identify all safety-related problem areas, including physical and functional interfaces, with recommended solution alternatives.  The contractor will generate corrective measures in the form of cautions, warnings, or requirements including system, test, design, safety, operation, or maintenance requirements.

C.7.3 Safety Assessment Report (SAR).  The contractor shall provide the results of any safety-specific trade studies or safety-related hardware and software testing accomplished during the course of the contract.  The safety assessment and its subsequent report shall be conducted using Task 301 of MIL-STD 882C as a guide.  The SAR will provide the results of all safety analyses and activities, and will provide a residual safety risk assessment for each safety-critical function of the system.  The contractor shall also identify ART platform test limitations or boundaries, go/no-go safety criteria, and specific safety recommendations to be observed by Government test agencies and system users.  The SAR will be prepared IAW DI-SAFT-80102B.

C.7.3.1 Reporting.  For all of the experiments listed in section C.6.2, a draft SAR shall be submitted sixty (60) days prior to the experiments. The final SAR shall be submitted thirty (30) days prior to the experiments.

C.7.3.2 Modifications.  In the event the system is modified or procedural changes made after the final SAR is submitted, the contractor shall update the SAR to reflect those modifications or changes.

C.7.4 System Safety Release.  The safety of all personnel involved in the program, including soldiers participating in the experiments, is a major consideration of the Program. The contractor shall obtain all required system safety releases, at least thirty (30) days prior to the experiment.

C.8 Quality Program

C.8.1 The contractor shall implement and enforce an ISO 9001 quality system or equivalent throughout the duration of the effort.  The system shall provide for controls of process and product characteristics and include criteria and methodology that are used to validate conformance to performance specifications and to achieve continuous process/product improvement.  The quality system shall integrate with other functional areas in the design, test, production, and management processes.  The contractor’s quality system plan, procedures, planning and all other documentation and data that comprise the quality system (for both hardware and software), shall be made available for government review throughout life of the contract.

C.8.2 The Contractor's shall develop software using processes identified in the third level of the Software Engineering Institute's Capability Maturity Model (CMM).

C.8.3 Software Quality. 
C.8.3.1 The contractor shall use software measures to affect the necessary discipline in software development process and assess the maturity of the software products.  The software measures shall at least address and track the following management issues:

1.  Schedule and progress regarding work completion,

2.  Growth and stability regarding delivery of required capability,

3.  Funding and personnel resources regarding the work to be performed,

4.  Product quality regarding delivered products,

5.  Software development performance regarding the capabilities to meet program needs, and

6.  Software reuse, and standard data element usage.

C.8.3.2 The contractor shall develop and maintain a Software Metrics Plan (SMP) describing the contractor’s plans for developing and using software measures as described above. The contractor shall submit a draft SMP, which shall be subject to Government approval, fifteen (15) days prior to PDR.  A final SMP shall be delivered thirty (30) days after receipt of Government comments.  The SMP can be part of the SDP.

C.8.3.3 The Contractor shall integrate software measurement activities for appropriate metrics related to software reuse and software maturity throughout this effort.  The Contractor shall collect appropriate data, analyze data and report on resulting metrics for successive builds or releases of software. The contractor shall select industry/Government accepted metrics including but not limited to those discussed in the following references: Software Maturity Criteria in OSD (OT&E) Memo 31 May94, IEEE/EIA 12207, DA Pam 73-7, and IEEE Std. 982.1-1988. The selected metrics shall support program's objective(s) and performance criteria.

C.8.3.3.1 Maturity

C.8.3.3.1.1 The Contractor shall measure defect rates over time to demonstrate the evolving maturity of the project over time.  The defects shall be classified as Priority 1 through 5 defects as defined by IEEE/EIA 12207 and be reported for the final versions of the surrogate and vehicle software.  

C.8.3.3.1.2 The Contractor shall mature all newly developed software to have no more than 5 Priority 1 defects per thousand source lines of code and no more than 10 Priority 2 defects per thousand source lines of code for the September 2006 demonstration. 

C.8.3.3.1.3 The Contractor shall mature the software to have no more than 0 Priority 1 defects per thousand source lines of code, and no more than 5 Priority 2 defects per thousand source lines of code for the March 2008 experiment.

C.8.3.3.2 Reuse

C.8.3.3.2.1 The Contractor shall develop software or package existing software utilizing Application Programming Interfaces (API) in order to facilitate reuse.  

C.8.3.4 The Contractor shall demonstrate that software requirements and design are stable, conduct sufficient depth and breadth testing, and demonstrate required functions. Stability is a measurement of the changes in software and software requirements.

C.8.3.5 The Contractor shall establish a software configuration management system, utilize a deficiency reporting process, and version control software including baseline and successive releases, and provide access to testers.

C.8.3.6 The Contractor shall correct all Priority 1 software defects found.

C.9 Deliverables

C.9.1 Software – The contractor shall provide source code for all software developed under the ART contract.  This includes any changes and or additions to the GFX provided software.  Software will be delivered 30 days after each experiment, and a final version will be delivered with final report described in section C.9.2.1.  
C.9.2 Documentation.  The contractor shall prepare all deliverables in contractor format unless otherwise specified.  The deliverables shall be furnished to the required Government offices in accordance with the quantity and schedule set forth in the Contract Data Requirements List (CDRL) (DD Form 1423).  To facilitate transition to a paperless reporting system, the contractor shall submit reports in electronic format proposed by the contractor and approved by the Govt.  The contractor shall prepare reports using best commercial practices that will produce documents that are clearly written, describe accomplishments accurately, detail technical issues, and define risks and problems and provide unambiguous, detailed solutions.

C.9.2.1 Final Report.  The contractor shall deliver a draft final report ninety (90) days after completion of the March 2008 experiments, which shall include a summary of contract activity, highlighting the results of each experiment.  The draft final report shall include but not be limited to; summary of technologies considered along with trade off studies completed, summary of test performance results, and contract cost summaries.  The contractor shall detail all conclusions drawn from their efforts and state recommendations for improvements and future development.  The Government will respond within fifteen (15) days of receipt of the draft report.  The final report shall be delivered within thirty (30) days of receiving Government comments.  The report shall be prepared in contractor format as described in paragraph 02.

C.9.2.2 System Documentation.  The contractor shall deliver contractor developed documentation, including schematics, engineering drawings, complete parts listing, software development documentation, software user manuals, and system operator and maintenance manuals (including trouble shooting guides).  For Commercial Off The Shelf (COTS) hardware and software the contractor shall deliver operator manuals, maintenance manuals (including trouble shooting guides) for the technical operator, parts listings, and schematics.  The contractor shall also deliver training lesson plans, training reference documentation, visual aids, tools, manuals and special equipment required to train users (Soldiers) on the final ART system. All other documentation identified above shall be delivered concurrently with delivery of the systems to the Government.
C.9.2.3 Manuals.  Operational and user guidelines shall be provided for each of the ART systems.  These guidelines shall include drawings and wiring schematics for maintenance and trouble shooting, as well as information pertaining to the use and deployment of the vehicles.

C.9.2.4 UGV Vulnerability and Threat Assessment - The contractor shall deliver the assessment listed in section C.5.5.3.1 at IPR #4.

C.9.2.5 ARV requirements Crosswalk – The contractor shall deliver the ARV Requirements Crosswalk listed in section C.4.1.6 at IPR #2.

C.9.2.6 System Engineering Master Plan – The contractor shall deliver the SEMP as listed in section C.3.4.

C.9.2.7 Software Development Plan - The contractor shall deliver the SDP as listed in section C.3.5.

C.9.2.8 Modeling and Simulation Plan - The contractor shall deliver the M&S Plan as listed in section C.3.7.

C.9.2.9 Integration Plan - The contractor shall deliver the Integration Plan as listed in section C.3.6.

C.9.2.10 Test and Evaluation Plan - The contractor shall deliver the T&E Plan as listed in section C.6.3.11 and C.6.3.12.

C.9.2.11 Experiment Evaluation Report - The contractor shall deliver the Experiment Evaluation Report as listed in section C.6.4.7.

C.9.2.12 ART Object Model – The contractor shall deliver the ART Object Model listed in section C.4.4.4 at IPR #4.

C.9.2.13 Art VSIL Model – The contractor shall deliver the ART VSIL Model listed in section C.4.4.5 at IPR #4.

C.9.2.14 System Requirements Specification – The contractor shall deliver the System Requirements Specification listed in section C.4.1.1 at IPR #2. 

C.9.2.15 System Design Document – The contractor shall deliver the System Design Document listed in section C.4.1.2 at IPR #2.
C.9.2.16 Hardware Interface Control Documents (ICDs) – The contractor shall deliver the Hardware ICD’s listed in section C.4.1.3 at IPR #4, and at subsequent IPR’s as needed.
C.9.2.17 Software Application Programmer’s Interfaces (APIs) – The contractor shall deliver the Software API’s listed in section C.4.1.3 at IPR #4 and at subsequent IPR’s as needed.
C.9.3 Modeling and Simulation (M&S) Suite.  The contractor shall deliver and install into Government facilities the ART M&S Suite no later than 30 days after the final experiment.  The suite shall operate with sufficient functionality to demonstrate key technology and user interface features of the ART concepts.  The contractor shall provide one week of on-site support after the suite has been installed and is operational to ensure the Government can operate and maintain the suite.

C.9.4 ART Vehicle System(s).  The contractor shall deliver to Government facilities the ART vehicle(s) in good working order.

C.9.5 The contractor shall provide twelve (12) months of support for the M&S Suite and vehicle system(s) following their delivery to the Government. The contractor shall assume twelve one-week trips for three people to TARDEC to perform support activities, including maintenance and repair to hardware and software.
