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Notes

Ron Colantonio (NASA Glenn Research Center) presented an introduction and meeting objectives.


Meeting Objectives:

1. Understand degree of cockpit effect: near-term and far-term

2. Understand how we build upon Windshear model

3. Understand major certification and operational issues

4. Understand industry timeline

5. Understand roles & responsibilities in certification process

6. Define next workshop

7. Establish case/framework for NASA-Industry agreement

Rod Bogue (NASA Dryden Flight Research Center) presented an overview of the Turbulence Detection & Mitigation Element of the NASA Weather Accident Prevention Project.

Roland Bowles (NASA Langley Research Center, retired) presented an overview of the Windshear Radar Program, with focus on the certification process.  Discussion during and after Roland’s presentation focused on the following topics:

· NASA’s role in windshear radar certification was to characterize the hazard, research sensor technologies, and research flight management systems/crew-vehicle interfaces

· The flow of NASA’s windshear program was as follows:
 
research ( simulation ( flight experiments

· Verification of radar compliance was performed as per DO-220.  This document provides guidelines with respect to false alerts, missed alerts, and nuisance alerts

· NASA performed end-to-end system performance analysis via simulation

· A common definition of terms needs to be developed.  What does a “missed event” mean?  How was that defined?

· Key lessons learned in the windshear program: 

· We need to understand the vested interests of all parties involved 

· We need to define who the customer is (airlines, vendors?)

· The drivers for the turbulence detection system are not the same as they were for the windshear radar

· We seem to be starting at the “top” (with sensor requirements) or the process rather than at the “bottom” (with definition of the aviation hazard/threat).  How do we as a team flip the process to build the foundation?

· We don’t have complete answer for flight deck interface.  We need to be very careful looking at flight deck integration and plan it out well.  In-service evaluations will help.

· We need to keep the false alarm rate low to keep pilot confidence; this will be more difficult with turbulence than it was with windshear (turbulence less defined, harder to find).  False turbulent alerts will probably be less tolerable than false wind-shear alerts.

· Rockwell-Collins’ goal is to go slow.  Start with non-interfering, non-alerting system (Carol Nickels)

· Windshear systems are still maturing

Bill Weist (Honeywell) presented Honeywell’s perspective on Turbulence Sensor system certification. Discussion during and after Bill’s presentation focused on the following topics:

· Honeywell’s system includes synthesis of all turbulence information (uplinked, IR inferencing, radar, etc.) in one box

· Question for the group regarding what kind of display should be used.  Aural alerts should be accompanied by visual information/alerts.  Providing alerts will increase the level of integrity required of the system for certification.  

· Near-term goal includes providing a “better magenta” display of turbulence out to 40 nmi. and icons.  Question regarding what the icon will mean.  Preference was noted by Jon Hildrum not to mix display features (icons + magenta outline, for example).  That can be confusing to pilots.

· Boundaries would need to be defined between turbulence that can and cannot be avoided.

· Criteria already exist for prioritizing alerts

· What is the metric for turbulence detection (g-loads, EDS)?  What do we threshold?  How do we validate performance?  Looking to NASA to help answer these questions.  We need to decide what data can be collected and what can be done with that data.

· Industry schedules need to be aligned with what the team can support with respect to certification data and information.  

· What is “non-interference”?  “Non-interference” means that it does not interfere with other systems, won’t blow-up, is transparent to crew (Kirk Baker, FAA).  What is the benefit of a non-interference system?  Data collection for next generation systems?

· The basic criteria for a turbulence detection system needs to be developed.  Looking to NASA to help do this.

· Vendors are being driven by the market.  The airlines are interested in taking on a data collection system by worry about legal implications.  We need to bring industry in to this discussion to learn about their requirements.  NASA has tried to collect FOQA data but is being blocked by a notice of proposed rulemaking issued by the FAA (Rod Bogue, NASA).  Maybe the FAA can give an exception to airlines who agree to become data collectors or provide FOQA data?  
( Kirk agreed to take that idea back to discuss within the FAA.  Kirk and Shari will also discuss bringing this topic to the NASA-FAA-NOAA aviation weather products advocacy group. (Action item #1) 

· Honeywell is looking to NASA to quantify airplane hazard.  Windshear had a common threshold for all aircraft.  For turbulence, altitude and aircraft response will vary impact.  Defining various levels of hazard for different aircraft can be confusing, and will be more expensive to certify.  

Roy Robertson (Rockwell-Collins) presented Rockwell-Collins’ perspective on Turbulence Senser system certification. Discussion during and after Roy’s presentation focused on the following topics:

· Winshear 3-day activity help at NASA Langley Research Center to define cockpit alerting requirements was very helpful.  Would like to do something similar for turbulence.  Airframers would need to be included due to different cockpit schemes.

· We need to be cognizant of the quality of turbulence measurements.  

· Need to think about how to use revenue data to help validate system performance.  It is much more difficult to use ground radar as a “truthing” for turbulence due to altitude effects.

· Standards have not been developed for use in the certification of an initial turbulence detection system.

Jerry Pelk (CTI) presented CTI’s perspective on Turbulence Sensor system certification. Discussion during and after Jerry’s presentation focused on the following topics:

· CTI plans for an initial pilot advisory system are a response to market need.  Software is being developed to Level C standards.

Additional topic of discussion:

· How will the FAA support the inclusion of forward-looking turbulence detection systems onto aircraft (via AC, etc.?)

· ( Kirk and Shari will elevate this question to the the NASA-FAA-NOAA aviation weather products advocacy group. (Action item #2) 

Discussion regarding the next workshop format, attendees, and location was held.  The next workshop will be held on January 17-19 (2 ½ days) at NCAR.  All attendees of the current workshop will be invited to attend in addition to representatives from the airlines, Airbus, ICAO, and FAA Flight Standards.  Action items from that discussion include the following:


( Kirk Baker will generate a Turbulence System Concept Relationship Model based on the Windshear model prior to the next workshop (Action Item #3).


( Shari Nadell will consolidate industry schedule information into a “master certification” schedule and map that against the existing NASA Turbulence Detection & Mitigation element schedule prior to the next workshop (Action Item #4).


( Shari will work with Ron Colantonio, Kirk Baker and Larry Cornman to organize the next workshop (presenters, etc.) (Action Item #5).


( Vendors, NASA, and the FAA will bring ideas regarding system requirements definition to initialize discussions at the next workshop (Action Item #6).

