
STATEMENT OF WORK

15 January 2002

Emerging Navigation Systems 

and Technologies
Prepared by 

SPACE AND NAVAL WARFARE (SPAWAR) SYSTEMS CENTER

Global Positioning and Navigation Systems Division (Code D31) 

and Marine Navigation Division (Code D32)

53560 Hull Street

San Diego, CA 92152-5001

Emerging Navigation Systems and Technologies 

STATEMENT OF WORK

1.0
 SCOPE  

The contractor shall provide support and services in the following areas:


 Identify research and exploratory developmental efforts involving emerging navigation technologies with potential for applicability in the areas of sensors and systems, and air and shipboard Command, Control, Communication, Computers and Intelligence, Surveillance, and Reconnaissance (C4ISR) system technologies.


 Identify requirements, program planning and execution necessary to implement emerging technologies (that is, to acquire, integrate, and test these technologies).  


 Identify and implement laboratory enhancements required to evaluate these emerging technology advancements.

1.1 
BACKGROUND

The SPAWAR System Center, San Diego (SSC San Diego) Global Positioning and Navigation Systems Division (Code D31) and Marine Navigation Division (Code D32) are the principal Navy Research and Development Centers for navigation systems, subsystems, sensors, and ocean survey systems.  As the Navy's lead Research and Development (R&D) activity, SSC San Diego is responsible for developing navigation sensors, systems, and equipment for all Navy platforms, including aircraft, ships and submarines.  Code D31 provides full spectrum support of C4ISR and navigation systems research, development, test and evaluation; fleet installation; in-service engineering; and training support for the Navy’s and Joint C4ISR mission.  Code D31 also supports the Global Positioning System (GPS) Joint Program Office in emerging navigation systems technology development, test and evaluation, and acquisition.  Code D32 provides design, development, integration, and through-life support to field integrated shipboard navigation, and bathymetric surveying systems into the United States and allied fleets for the Navy's Joint C4ISR and ocean surveillance mission.  Due to the extensive capabilities of the codes, they also provide integrated navigation systems support and technical expertise to other DoD services, federal agencies, foreign militaries and aerospace and commercial industries. 

SSC San Diego serves as the navigation integration Central Engineering Activity (CEA) for SPAWAR PMW/PMA 156 and develops the hardware and software to integrate all platform sources of navigation data to provide pilots, and navigation and weapon systems with accurate determinations of platform position, velocity, and altitude. SSC San Diego also supports the Naval Sea Systems Command in developing and testing navigation sensors and systems for use on Navy ships and submarines. 

Shipboard survey systems, consisting of sonar, navigation, oceanographic sensors, and computers and networks are designed and developed to meet the survey needs of the Navy, the National Oceanic and Atmospheric Administration (NOAA), the United States Coast Guard (USCG), the Army Corps of Engineers, and the United Kingdom Royal
 Navy.  SSC San Diego services encompass system configuration design and implementation, hardware and software selection and development, operational techniques, shipboard pre-installation, installation and checkout, system documentation, training, and operational support. 

The Navigation System with Timing and Ranging (NAVSTAR) GPS provides accurate position, navigation, time and timing for use by virtually all military Command, Control, and Communications (C3) systems. GPS is currently integrated into aircraft, ships, submarines, land based C3 systems, and weapons systems and is used in handheld receivers for individual and small unit command and control, as well as for survival applications. Projects are ongoing for development of GPS applications with improved hardware and software as well as expanded capabilities to support all types and levels of military applications, to include operating in the electronically stressed environment identified in current threat assessments. GPS has also been extensively integrated in civil applications, including ship, aircraft, and land vehicle navigation and traffic management. As GPS is incorporated in safety-of-life tasks, such as aircraft precision approach and landing, requirements for civil initiatives in GPS surveillance and protection will emerge.   

The SSC San Diego GPS CEA laboratory is a hub of GPS receiver research, specification, evaluation and support activities, both for initial systems acquisition as well as for follow-on upgrades and improvements. The CEA has a unique DOD GPS test facility as well as space vehicle and receiver simulation facilities and serves as the primary Navy activity for GPS design assessment, engineering, integration, test and evaluation. The CEA also offers tremendous potential for training GPS system operators and maintainers in GPS user equipment functionality, performance in a stressed environment, and troubleshooting and repair. The laboratory also supports Air Force, Army, Coast Guard and Federal Aviation Agency (FAA) technical acquisition initiatives. 

In addition to the GPS CEA Laboratory, SSC San Diego maintains several laboratories and support facilities to meet its Joint C4ISR and ocean surveillance mission including but not limited to the Systems Integration Labs (SIL), Survey System Support facilities, Shipboard Survey Control Center, Ships' Motion Simulator, Navigation Sensor System Interface (NAVSSI) Production and Support Facilities, Control Display Navigation Unit Software Development Laboratory, Systems Evaluation Inertial Navigation Systems (INS) Laboratory, and a GPS Pre-Installation and Check-Out (PITCO) facility.   

2.0 APPLICABLE DOCUMENTS: N/A

3.0
 TECHNICAL REQUIREMENTS

The technical tasks include systems engineering, integration, systems requirements analysis, planning, basic research, development, testing and implementation of both software and hardware directly related to emerging Navigation, C4ISR and surveillance systems.

3.1
EMERGING TECHNOLOGY IDENTIFICATION.  The contractor shall identify research and exploratory developmental efforts in the areas of emerging navigation sensors and systems, and C4ISR technologies.  These efforts shall include tasks that require data collection, information surveys, and assessment of design implementation schemes obtained 
from developmental design reviews, seminars, forums, briefings, etc.  The information sources include, but are not limited to, system designs, fabrication plans, integration activities
, and analyses of interoperability, survivability, adaptability, real time reconfigurability, and degradation modes.  Some specific areas include:

3.1.1 Investigate, track, and report on the status of emerging developmental technologies. 

The investigation shall include such things as key milestones, principal investigators/developers, and sites/facilities.

3.1.2 Review the pertinent literature on these technologies.  Identify and document


performance parameters, algorithm techniques, processing techniques, and applicability for transfer into Navigation and C4ISR subsystems.

3.1.3 Investigate and document survivability, interoperability, reliability, maintainability,

              availability and security issues related to these emerging technologies.

3.1.4 Identify and document integration impacts on current Fleet Systems and Subsystems.

3.1.5 Conduct modeling and simulation activities to evaluate emerging technologies, their potential to meet requirements, and integration architectures.

3.1.6
Develop and maintain related technology reference documentation and knowledge-


based techniques for information retrieval and use at SSC San Diego.

3.2
EMERGING TECHNOLOGY IMPLEMENTATION.  The contractor shall identify requirements and perform tasks to implement (acquire, integrate, and test) these emerging technologies.  The tasks include data collection, information survey, field demonstrations/exercises, and assessment of design implementation schemes obtained at Design Reviews, Program Management Reviews and Technical Interchange Meetings (TIMs), as well as Working Groups and Computer Resources Life Cycle Management Planning (CRLCMP) activities.  Tasking also includes, as a minimum, system design, modeling and simulation, fabrication, integration, analysis of interoperability, survivability, adaptability, real-time configurability and degradated modes.  Specific areas include the following:

3.2.1 Investigate and document the implementation and integration impacts on existing 


system performance.  Review Interface Control Documents (ICD).

3.2.2 Identify and implement the requirements necessary to conduct independent verification 


and validation of these systems.

3.2.3 Investigate and provide documentation on system reliability, maintainability, 


availability, survivability, safety, security, cost/life cycle considerations, etc, as they


apply to software and hardware design, fabrication, and integration.

3.2.4 Track status of acquisitions involving new technologies, including any resulting 


Engineering Changes Proposals (ECPs), Software Changes Proposals (SCPs), Value


Engineering Changes Proposals (VECPs), Advance Changes Study Notices (ACSNs),

specifications, test plans, and other similar documentation.  Make recommendations for improvements to acquisition documentation. 

3.2.5 Conduct the requirements analyses.  Review and maintain requirements traceability,


data management architectures, and other program documentation.

3.2.6 Identify the requirements necessary for Integrated Logistics Support (ILS) elements of 

Maintenance Planning, Support Equipment, Technical Data Computer Resources
 Support, and Design Interface

3.3
LABORATORY ENHANCEMENT IMPLEMENTATION.  The contractor shall identify and implement laboratory enhancements to evaluate emerging navigation and surveillance technology advancements.  These activities shall include tasks that require data collection and dissemination, information survey, and design implementation schemes obtained from informal Technical/Status meetings, software quality review meetings, and working group meetings. 
 Specific areas include the following:

3.3.1 Review functional designs, hardware and software interface characteristics, identify test

approaches, identify data evaluation criteria, and data analysis procedures within the SSC San Diego facilities.

3.3.2 Assess the design capability of the SSC San Diego CEA and other related facilities to

meet the evolving technology integration requirements.  Identify the design refinements necessary to modify both hardware and software functions. Identify any developmental additions to these existing facilities.

3.3.3 Identify laboratory procedures to validate the effects of developmental changes made to

remedy design deficiencies and/or improve performance parameters of existing products as well as to identify procedures to validate the performance parameters of the evolving technologies.

3.3.4 Implement identified facility modifications.  Perform tests to ensure that modifications

were implemented correctly with no degradation.  Update existing facility documentation.

3.3.5 Develop the appropriate test scenario software, simulated interfaces, automated tools,


and data processing software.

3.3.6 Identify and develop appropriate Support Equipment (SE) such as Emulators, Smart


Buffer Boxes (SBBs), and special Test Equipment (TE),

3.3.7  Collect and review results of product validation testing.

3.3.8 Coordinate and implement interfaces with Service and inter-agency interfaces on joint simulations, experiments, demonstrations, and exercises. 

4.0
 Place of Performance

Primary places of performance shall be at SSC San Diego, contractor facilities, and the GPS Joint Program Office in Los Angeles, CA.  It is estimated that 90% of the time will be at the contractor’s facility and 5% of the time at each of the two government facilities.  

5.0 DELIVERABLES:  

5.1   BASIC CONTRACT REPORTS, DATA AND OTHER DELIVERABLES 

Deliverables shall include monthly status and financial reports as per attached DD 1423 for the basic contract.
5.2   DELIVERY/TASK ORDER REPORTS, DATA AND OTHER DELIVERABLES
The contractor shall deliver data products resulting from the work performed under this contract as specified in the Contract Data Requirements List (CDRL), in each task/delivery order.

6.0  SECURITY:  Secret.  

7.0 
GOVERNMENT FURNISHED EQUIPMENT/INFORMATION:  Access to information at SSC San Diego or other Government facilities will be arranged by the COTR or the designated technical representative for each task.  Access to information such as documents, computer programs, computer models, databases, and prototype systems will be provided as GFE/GFI on a task order basis only.
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