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1.0  PURPOSE

The objective of this document is to propose Terminal environment Pre-planned Product Improvement (P3I) activities to be conducted at the William J. Hughes Technical Center (WJHTC) during the fiscal years 2000-2001.  Specifically, the activities address the incorporation of two enhancements-- the Integrated Terminal Weather System (ITWS) and ASTERIX radar data information-- into the air traffic controllers’ workstations for both STARS and Common ARTS.  The concepts described in this document can be expanded in the future to include additional STARS and Common ARTS P3I evaluations.       

2.0  INTRODUCTION
Problems are always less costly to correct if they are discovered early in a program’s development rather that later. The process of incorporating a P3I into the Terminal environment will use this strategy to provide early insights into the new feature’s operational usability and suitability.  By using the Research Development and Human Factors Laboratory (RDHFL) and the Terminal Integration and Interoperability Facility (TI2F) as platforms upon which to perform early examinations of potential problems and proposed solutions, the FAA can make cost effective decisions that affect design and interoperability prior to the system entering its testing phase.
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As depicted above, the Terminal P3I evaluations/demonstrations begin with a mock up of the functionality in the RDHFL.  These evaluations/demonstrations provide input into the early definition of the product.  As the product matures, the TI2F provides the ability to evaluate the maturing product in a more robust system environment.  Feedback from these evaluations and demonstrations allow further refinement of the product while still in its development phase. 

Again, conducting these assessments as complementary feedback to the development effort allows early identification of problems and early acceptance of their solutions.  Correcting and implementing solutions prior to testing and full-scale production is cost effective.

For the scope of this proposal, it is anticipated that the ITWS and ASTERIX projects will follow the above process starting with activities conducted in the RDHFL and later in the TI2F.  The process of conducting initial activities in the RDHFL may not apply to all future Terminal P3I enhancements.

 2.1  TI2F Status

The Terminal Integration and Interoperability Facility (TI2F) will initially be used to support the STARS test program and its conduct of STARS system test activities for the Early Display Configuration (EDC) 2.0 baseline. During this period of system testing the facility will be used for the sole purpose of conducting STARS EDC 2.0 test activities.  The current schedule for conduct of OT&E activities from 4/1/00 start of SAT to the end of 10/31/00.  During this period ACT-210 test personnel will be responsible for the maintaining the EDC configuration under test.  To avoid confusion it should be noted that the ACT terminal test community also refers to the TI2F as STARS String 4.  Upon conclusion of EDC 2.0 testing activities the laboratory will require some conversion from the STARS EDC system to the STARS Initial System Configuration (ISC).  This reconfiguration is required for support of terminal P3I projects.

The STARS Full Service Level (FSL) processors will be included in the initial delivery of TI2F equipment.  The installation of additional hardware associated with the Application Interface Gateway (AIG) will be required.  In addition, the associated STARS Full Service Level FS-3 software baseline supporting AIG functionality will require installation.  Future P3I activities on the TI2F are dependent on the timely development of the STARS application software that incorporates AIG functionality.  The development of this baseline is scheduled for the 3rd quarter of 2000, with SAT to be concluded by 8/02.  The earliest date for the TI2F to perform P3I activities requiring the AIG would be with the use of an untested preliminary software release by Raytheon sometime in the period between 3rd quarter of 2000 and the 1st quarter of 2002.  The hardware and software installation activities will be accomplished with Raytheon support as provided under the TI2F SOW.  

3.0 PROPOSED P3I ACTIVITIES

Consistent with the current P3I plans for the Terminal environment, both ITWS and ASTERIX products are scheduled to be incorporated into the STARS and Common ARTS air traffic controller workstations.  This proposal encompasses the activities required to plan, organize and conduct early evaluations and demonstrations of both the ITWS and ASTERIX enhancements utilizing the P3I assessment/feedback process described above.

In general, an assessment of any prototype involves certain common activities:

· Identifying the function(s) that will be prototyped

· Developing and/or updating the RDHFL and TI2F laboratory platforms

· Developing and/or updating test tools required for RDHFL and TI2F

· Integrate the product or functionality into the RDHFL and TI2F

· Developing test inputs (e.g., simulated, recorded, live) to be used for the evaluation/demonstration

· Conducting the evaluation/demonstration

· Collecting and analyzing the data

· Reporting the results

The ITWS and ASTERIX evaluations/demonstrations proposed for the RDHFL and the TI2F will each require a varying amount of the above activities.  Additional RDHFL activities are involved in order to display the enhancements on both the STARS and Common ARTS controller workstation platforms.  Below are descriptions of the tasks involved:

3.1 RDHFL General Tasks: Terminal Platforms Update/Development  
The tasks described in section 3.1.1 and 3.1.2 address the development or enhancement of RDHFL Terminal ATC prototype platforms necessary to support the “mock-up” implementation of P3I applications for follow on conduct of P3I CHI evaluations.

3.1.1 RDHFL-Update STARS Prototype Platform   (Task 1)
In the RDHFL, creating simulations and mock-ups is accomplished via a leased prototyping system called the ODS Toolbox.  The RDHFL had previously developed a platform for the STARS TCW displays via the ODS Toolbox.  However, the current version would require CHI changes to model the STARS Full Service Level functionality. 

Decisions and changes have been made recently about the STARS CHI that have not been incorporated into the STARS CHI prototype at the RDHFL.  These include labels and functions of display controls and target colors.  To provide an accurate platform on which to develop the P3I prototypes, RDHFL staff will review the current STARS specifications and make necessary changes to the prototype.
3.1.2 Development ACD Prototype Platform  (Task 2)
Currently, the RDHFL does not have an ODS Toolbox prototype of the ACD.  For this task, RDHFL personnel will develop a prototype platform that looks and operates like the current engineering baseline of the ACD.  The development of this prototype platform provides rapid prototyping at the level needed for CHI evaluations.  The development on this task will focus on those aspects of the ACD CHI that are most relevant to the project. Controls unrelated to these P3I will be “mocked up” only.  For example, the appearance and behavior of weather data and associated controls would be prototyped precisely whereas the behavior of list data would not be.  Like the STARS prototype, the ACD prototype will not contain any flight-data processing emulation (i.e., it will not emulate ARTS functions).

3.2 P3I Evaluation Tasks

This section addresses the activities required to conduct evaluations of both the ITWS and ASTERIX enhancements as mock ups in the RDHFL and as integrated systems in the TI2F.

3.2.1 ITWS Evaluation Tasks

The following paragraphs provide the tasks that are associated with ITWS.  The development of an ITWS simulation capability is required for the support of tasks to be conducted in both the RDHFL and the TI2F.  The task paragraphs within this document are presented in chronological order with respect to task occurrence and task dependency. 

3.2.1.1  Modify RDHFL Tools to Accept ITWS data  (Task 3)
The ODS Toolbox can accept and display data in a variety of data formats and types.  Currently, the STARS prototype accepts only NEXRAD precipitation data.  This task will establish the link between the recorded ITWS data and the ODS Toolbox.  Once this connection is established, both the STARS and ACD RDHFL prototypes will be able to use it.

To provide a high-fidelity RDHFL prototype of ITWS data on the STARS and ACD, playback of data recording collected directly from ITWS is required.  Simply mocking up ITWS data will probably not provide the level of fidelity necessary for the Working Group to make decisions.  For example, if the prototype developers simply create fake weather systems and display them, this would not have the complexity and characteristics of actual weather.  Live weather data are also not suitable in that the Working Group must be able to evaluate routine and unusual weather situations and cannot be forced to wait for specific weather patterns to appear locally.  The ITWS program will be requested to record relevant and representative weather patterns (e.g., small, fast-moving storms; big, slow-building storms).

3.2.1.2 Development of an ITWS Simulator  (Task 4)
The development of a test tool simulating real time input of ITWS weather product data to terminal system laboratories is essential for the conduct of ITWS P3I evaluations/demonstrations.  In addition, an ITWS simulation capability provides flexibility to terminal laboratories and can be used for simulation support of future terminal test and evaluations.  This alternative source for ITWS data will decrease the risk of test schedule slips associated with ITWS resource availability.  Such a test tool would be used for RDHFL CHI Evaluations and futureTI2F evaluations/demonstrations of terminal domain enhancements associated with P3I. 

The simulation capabilities of the ITWS simulator will be developed in two phases A and B.  Each phase of the ITWS tool development will include the development of a simulation capability for half simulation of the 12 potential ITWS products to be simulated.  To date, preliminary investigations have been conducted regarding the potential development costs of an ITWS simulation tool.  These preliminary investigations have provided the following Task 4 - Phase A and Task 4 -Phase B schedule and cost estimates for the development, testing and certification of an ITWS simulator.  These estimates are based on the assumption that all 12 ITWS products will require equal effort. 
3.2.1.3  RDHFL ITWS CHI Prototypes & Evaluation of STARS & Common ARTS   (Task 5)
The 12 products included in the ITWS suite have many implications for the STARS and ACD CHIs.  For example, weather system colors, shapes, and fill patterns must be prototyped and evaluated so that controllers can still see targets and read alphanumeric data overlaid on the weather.  ITWS predictive capabilities intended for the controller display will also need to be prototyped.  In addition, the controls that display and inhibit different ITWS data will need to be added to the STARS and ACD on-screen display controls.  Via the iterative rapid prototyping process, the RDHFL will develop prototypes of the ITWS displays on the STARS and ACD.  The RDHFL will then conduct part-task studies that will allow terminal CHI working groups to evaluate and improve the presentation so that it is easy for them to use and does not interfere with existing data.  At the end of the prototyping task for each product, the group will develop thin specs describing their agreed-upon presentation.  These thin specs will be provided to the system vendor and to the Requirements organization.

The ITWS CHI Prototyping and Evaluation activities will be conducted in two phases A and B.  Phase A will include the first half of  ITWS products (1 through 6).  Phase B will include the second half of ITWS products (7 through 12).  Phases A and B will be divided into sub-tasks for STARS and Common ARTS.  The following tables detail the estimates for schedule and costs for Task 5 – Phase A and Task 5 – Phase B.  These estimates are based on the assumption that all 12 ITWS products will require equal effort.  STARS ITWS activities for phases A and B are scheduled for completion before the start of Common ARTS activities for phases A and B. 

NOTE:  The Program Office provides funding for Working Group members’ travel. 

Deliverables: Each task will provide Thin specs or revised Thin specs addressing CHI issues.
3.2.1.4 TI2F Demo of ITWS Integration into STARS (Task 6)
Note: Because of the complexity of the TI2F platform, separate tasks for the STARS (Task 6) and ACD (Task 7) demonstrations are provided below.
The TI2F will provide the Terminal ATC environment to conduct demonstrations of ITWS functionality and products integrated into the STARS baseline.  The TI2F support staff will coordinate the integration activities with the vendor and provide support with respect toTI2F technical issues.  According to the terminal enhancements package a total of 12 ITWS products are planned for integration into the terminal systems for display at controller workstations. 
The TI2F demonstration of the ITWS products Integrated into STARS will be conducted in two phases A and B.  Phase A will include the first half of ITWS products (1 through 6).  Phase B will include the second half of ITWS products (7 through 12).  The following tables detail the estimates for schedule and costs for Task 6 – Phase A and Task 6 – Phase B.  These estimates are based on the assumption that all 12 ITWS products will require equal effort.  

Pre-demonstration activities are associated with project coordination, lab modification, and review of vendor plans and procedures.  The TI2F staff will provide laboratory and simulation support and witness/monitor the execution of the vendor procedures.  Post demonstration activities include lab modifications required to return the lab to its baseline, Data Reduction & Analysis (DR&A) using existing tools, and the generation of a result assessment.  The results from these assessments will provide feedback into the product’s development phase, allowing problems to be corrected prior to entering the program’s test phase.  

Upon successful completion of Task 6, the TI2F will be able to support future user group activities such as:

· AT and AF Training

· CHI Studies requiring fully functional terminal ATC systems

· ATC Procedure Development

· Formal Test Procedure Development and Dry Run Activities
The costs associated with the above user group activities are not part of this proposal.


3.2.1.5  TI2F Demo of ITWS Integration into Common ARTS  (Task 7)
The TI2F will provide the Terminal ATC environment to conduct demonstrations of ITWS functionality integrated into the Common ARTS baseline.  The TI2F staff will coordinate the integration activities with the vendor and provide technical lab support in the establishment of the laboratory configuration.

According to the terminal enhancements package a total of 12 ITWS products are planned for integration into the terminal systems for display at controller workstations.  The following schedule and cost estimates are associated with the estimated effort required to support TI2F of all 12 ITWS products.  
The TI2F demonstration of the ITWS products Integrated into Common ARTS will be conducted in two phases A and B.  Phase A will include the first half of ITWS products (1 through 6).  Phase B will include the second half of ITWS products (7 through 12).  The following tables detail the estimates for schedule and costs for Task 6 – Phase A and Task 6 – Phase B.  These estimates are based on the assumption that all 12 ITWS products will require equal effort.

Pre-demonstration activities are associated with project coordination, lab modification, and review of vendor plans and procedures.  The TI2F staff will provide laboratory and simulation support and witness/monitor the execution of the vendor procedures.  Post demonstration activities include lab modifications required to return the lab to its baseline, Data Reduction & Analysis (DR&A) using existing tools, and the generation of a result assessment.  The results from these assessments will provide feedback into the product’s development phase, allowing problems to be corrected prior to entering the program’s test phase.  

Upon successful completion of Task 7, the TI2F will be able to support future user group activities such as:

· AT and AF Training

· CHI Studies requiring fully functional terminal ATC systems

· ATC Procedure Development

· Formal Test Procedure Development and Dry Run Activities
The costs associated with the above user group activities are not part of this proposal.

3.2.2  ASTERIX Evaluation Tasks

The following paragraphs provide the tasks that are associated with ASTERIX.  The development of an ASTERIX simulation capability is required for the support of tasks to be conducted in both the RDHFL and the TI2F.  The task paragraphs within this document are presented chronological order with respect to task occurrence and task dependency.  The following table outlines that order and identifies ASTERIX tasks pertaining to the RDHFL and TI2F.  

3.2.2.1  Modify RDHFL Prototype Platforms to Accept ASTERIX Data   (Task 8)
Currently, the ODS Toolbox prototype can display aircraft tracks using two methods.  First, it can use an internal target generator that will display simple tracks in the airspace.  This target generator is useful for showing tracks on the radar display but little interaction with the tracks is possible.  The tracks cannot be controlled real-time and are not sophisticated in their performance models.  Second, the ODS Toolbox can accept data from an external target generator.  At present, the prototype is configured to accept external targets only from the Target Generation Facility (TGF).

To accurately demonstrate ASTERIX, either the ODS Toolbox must be adapted to the ASTERIX capability or a simulator platform such as TGF or SIRS must be developed that uses the ASTERIX algorithms.   The ODS Toolbox would then need to be configured so that it accepts and accurately displays the track data from the platform.  The latter method is preferred because of the better performance models and real-time control capability.
3.2.2.2 Development of ASTERIX TEST Tool  (Task 9)
The development of a test tool with the capability to simulate ASTERIX radar data is necessary to support future TI2F P3I evaluations/demonstrations.  The ASTERIX test tool development is necessitated due to the limited resources that may provide terminal laboratories with input of North American ASTERIX radar data.  While a feed will be provided to the WJHTC by the Stockton ASR-11 this feed will not have the flexibility of being adapted to various terminal site adaptations.  This may limit its usefulness as test input for terminal systems.  

The following is a Rough Order of Magnitude that estimates the potential development cost associated with obtaining an ASTERIX simulation capability.   This task includes the conduct of a trade study to include definition of minimum TI2F ASTERIX Test Tool capabilities, market survey of potential tool vendors’ capabilities, and selection of ASTERIX Simulation Tool vendor.  

3.2.2.3 RDHFL ASTERIX CHI Prototypes and Evaluations  (Task 10)

There are relatively few CHI implications for ASTERIX.  The size of the primary and beacon targets represents the area of uncertainty about the aircraft location.  If ASTERIX provides more accurate radar processing and, ostensibly, a smaller area of uncertainty, the primary and beacon target symbols could become smaller.  In addition, display controls to activate and deactivate ASTERIX will likely be needed.  Development of prototypes using the RDHFL’s rapid prototyping process will provide the basis for controller evaluation of new presentation and display controls.  At the end of the task, the Terminal CHI working group will develop thin specs describing their agreed-upon CHI.  These thin specs will be provided to the system vendor and to the Requirements organization.

NOTE:  The Program Office provides funding for Working Group members’ travel. 

Deliverables: Thin specs or revised thin specs addressing CHI issues.

3.2.2.4 TI2F Demo of ASTERIX Integration into STARS  (Task 11)
The TI2F will provide the terminal environment to support P3I evaluations/demonstrations of ASTERIX integrated into STARS.  The start of STARS software development of ESC-1 is scheduled for 7/00.  A five-month development effort could provide conduct of ASTERIX P3I demonstrations against preliminary software releases incorporating ASTERIX functionality in the 1th quarter of year 2001. TI2F P3I demonstrations of ASTERIX capability integrated into a STARS software baseline is not dependent of the development schedule of the STARS AIG functionality. The following schedule and cost estimates are associated with the estimated effort required to support TI2F demonstrations of ASTERIX..

Pre-demonstration activities are associated with project coordination, lab modification, and review of vendor plans and procedures.  The TI2F staff will provide laboratory and simulation support and witness/monitor the execution of the vendor procedures.  Post demonstration activities include lab modifications required to return the lab to its baseline, Data Reduction & Analysis (DR&A) using existing tools, and the generation of a result assessment.  The results from these assessments will provide feedback into the product’s development phase, allowing problems to be corrected prior to entering the program’s test phase.  


Upon successful completion of Task 11, the TI2F will be able to support future user group activities such as:

· AT and AF Training

· CHI Studies requiring fully functional terminal ATC systems

· ATC Procedure Development

· Formal Test Procedure Development and Dry Run Activities
The costs associated with the above user group activities are not part of this proposal.

3.2.2.5 TI2F Demo of ASTERIX Integration into Common ARTS  (Task 12)
The TI2F facility can be configured to support evaluations/demonstrations of ASTERIX Integrated into the Common ARTS system.  The power requirement necessary to support the installation of Full Digital ARTS Displays (FDADs) and/or ARTS Color Display (ACD) connected to a Common ARTS system are available.  Connections to a Common ARTS system and other laboratory resource will also be available to support P3I evaluations/demonstrations.  The following schedule and cost estimates are associated with the estimated effort required to support TI2F demonstrations of ASTERIX.
Pre-demonstration activities are associated with project coordination, lab modification, and review of vendor plans and procedures.  The TI2F staff will provide laboratory and simulation support and witness/monitor the execution of the vendor procedures.  Post demonstration activities include lab modifications required to return the lab to its baseline, Data Reduction & Analysis (DR&A) using existing tools, and the generation of a result assessment.  The results from these assessments will provide feedback into the product’s development phase, allowing problems to be corrected prior to entering the program’s test phase.  


Upon successful completion Task 12, the TI2F will be able to support future user group activities such as:

· AT and AF Training

· CHI Studies requiring fully functional terminal ATC systems

· ATC Procedure Development

· Formal Test Procedure Development and Dry Run Activities

The costs associated with the above user group activities are not part of this proposal.
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