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SUBJECT:
Mar00 IGC GNSS subcommittee report

FROM:
Bernald S. Smith, Chairman

This report is from the IGC GNSS subcommittee, the other two members being Ireland's Bruno Ramseyer and Spain's Angel Casado.

1 - 
In accordance with IGC's Code, we will place five names in nomination at your Lausanne meeting for the five positions of the GNSS Flight Recorder Approval Committee, GFAC.  The current members, elected last year, are: Strachan - UK, Casado - Spain, Hartley (in process of being replaced) - Australia, Grefen - Germany, and Ramsey - USA.  Plenary action required. 

2 - 
We hope the preliminary approval given by you at your SEA meeting for an IGC waypont format, pending Bureau oversight, will be finalized prior to your Lausanne meeting.  There is still continuing discussion amongst evaluation-participants on several matters, but overall, considerable progress has been made in arriving at consensus.  You are reminded that the term waypoint includes turnpoints, start lines/points, finish lines/points, landing fields, airports, special use areas and any other point/area deemed appropriate for an activity.  Appendix A of this report will be distributed separately with detail on the subject.  In the instance that consensus is not achieved and the matter needs further consideration, it is hereby requested to be on the agenda for possible plenary action.

3 - 
It is ironic that the approval given at the SEA meeting for event markers for Flight Recorders (FR) used in contests is being questioned in that it has been reported that use of such is not in the overall best interests of contestants.  We await any reports/recommendations from the competition people.  In that same vein, the issue of cockpit distraction is of no little consequence.  The matter has received considerable discussion, after first being raised by OSTIV's TSP, seeking support for training aids, etc.  This chairman is in the process of reviewing considerable material* related to this in order to bring the expert opinion of others to this issue

.

*Articles totaling 2.54cm thick from the following publications:

Journal of Information Technology Impact

Human Error, Safety, and System Development

Reliability, Engineering & System Safety

Human Factors

Air Traffic Control Quarterly

The International Journal of Aviation Psychology

4 - 
Appendix B will be distributed later with material covering this Chairman's RTCA/EUROCAE/ICAO work.  One major activity is RTCA's SC186 on Automatic Dependent Surveillance - Broadcast, a potential replacement for transponders as mentioned in previous reports.  Successful ADS-B testing has occurred in Europe using VHF as the media (@136.95MHz) and in the USA using the same VHF media as well as 1090MHZ (transponder frequency) and 966MHz (UAT).  Another major point to make is our contacts with those developing Europe's GNSS system, Galileo and efforts for compatibility with GPS.

5 - 
A FR manufacturers' meeting was held during the WGC at Bayreuth. Appendix C attached is a report on that meeting.

6 - 
I sent out a notice in early December for FAI-wide distribution regarding a problem with one GPS satellite, which likely wouldn't interfere with most GPS receivers unless the receiver did not properly read satellite health messages.  (That occured to quite a few of the GPS units pilots had during the GPS FR testing we did at the WGC in Sweden.  A health message was not read by certain GPS receivers, resulting in erroneous position data, leading pilots to think the GPS system had failed, when in truth it was their receiver problem.)  We believe that all approved FRs properly read satellite health messages.  Further to the above sort of advice re the GPS constellation is the setting up of a web link from FAI to the US Coast Guard so anyone can acquire info about the GPS system at any time.

7 - 
As always, we owe a great big thank you to the GFAC five (and their advisors!) for their work on our behalf.  The shortness of this paragraph this year is not because they deserve any less thanks.  An especial thanks to Ian for his leadership of the group.

8 - 
Twice again, now, I plaintively request everyone's assistance in helping maintain use of the proper GNSS terminology.  We deal with Flight Recorders (FRs), not dataloggers.  We have nothing in the Code about dataloggers, or loggers.  Please help us keep out confusion by expunging use of the two terms: datalogger and logger.  The correct term is: flight recorder (or recorder, if you want).

s/Bernald

Bernald S. Smith

1019 Whitmer Ct.

Fremont, CA 94539

USA

Tel     510 656-0434

Fax     510 657-1261

email   bernald@juggernaut.com

Acronyms

ADS-B           Automatic Dependent Surveillance - Broadcast

EUROCAE         European Organization for Civil Aviation Electronics

FR              Flight Recorder

GFAC            GNSS Flight Recorder Approval Committee

GNSS            Global Navigation Satellite System

SC              Special Committee

TSP             Training & Safety Panel

UAT             Universal Access Transceiver

GNSS Subcommittee Report - Appendix C

Report on IGC FR Manufacturers' Meeting (sent in Aug99 to meeting attendees, manufacturers, GFAC and its advisors, and a few others)

The subject meeting took place at the Transmar Travel Hotel in Bindlach, Germany, just down the hill from the Bayreuth contest site, on 12Aug99.

Attendees, besides me, were: Max Spousta and, Peter Stiassny (Austria) and David Robertson (UK), of Print Technik; Walter Dittel (Germany), of Filser; Johann Garrecht (Germany), of Garrecht; Wolfgang Joschko (Germany), of 8F Compter; Chip Garner and Phill Schlosser (USA), of Cambridge; and Tim Newport-Peace (UK), of  Specialist Systems. 

I know I've probably got some spellings and/or relationships wrong above from trying to correctly read the 'attendance' list, for which I apologize in advance.  Hopefully, I haven't made too many other mistakes in reading my own notes and recalling from memory on what I'm reporting on. 

In addition to the meeting notice agenda, other items were added so that the agenda was: baro IGC approval, extended calibration period, hi-altitude considerations, SA shutoff, instrument security, turnpoint format, .igc protocol, new NMEA optional 'sentences', rule and specification changes, stability of specifications, ENL & PEV considerations, battery power effect, connector proliferation, interference, Y2K & EOW, government certification, fee structure, new concepts, Windows re short programs, and FR standardization and training material as it affects pilot lookout.

BARO IGC APPROVAL - no significant discussion; just called to people's attention that IGC now has a process in place for approving electronic baros for an extended calibration period.  IGC-approved FRs are 'grandfathered', since they have all gone through a GFAC-approval process, such that their altitude transducer baros meet the requirements for the extended calibration period.

EXTENDED CALIBRATION PERIOD - no significant discussion; just called to people's attention, that, as noted above, the baros of the FRs already approved through the GFAC process qualify for the extended two year calibration period.

HI-ALTITUDE/SA SHUTOFF CONSIDERATIONS - Discussion: intrinsic error of pressure altitude with increasing height merits thinking about requiring GPS altitude for altitudes above some level, such as one suggestion, maybe FL300, another suggestion, maybe for future altitude records.  This because even with GPS altitude inaccuracies, it's better than baro altitude, especially, as said one, when SA is turned off permanently.  (This writer has been discussing this issue with others very informally for more than a year.)  We will bring it formally to the attention of appropriate IGC/FAI persons.  It was pointed out by one manufacturer that with differential corrections, they're getting altitude errors limited to 50 feet.  Another point made was that a takeoff calibration establishes the error, although others suggested the error was not linear with altitude, as noted above. Another point made regarded sensor drift effect on calibration.  And another point made was that the current approximately 200ns GPS engine time accuracy needs to be 50ns, for better overall position/altitude accuracy.

INSTRUMENT SECURITY - short discussion of generalities; no obvious concerns expressed, felt to be ok as is.

TURNPOINT FORMAT - no objection to going ahead with development of such, which we will do, for an IGC-approved format, which it should be understood may end up being required in some instances, such as an international competition, etc.

IGC PROTOCOL - see stability discussion below; otherwise no significant discussion

NEW NMEA OPTIONAL 'SENTENCES' - one manufacturer proposal to develop some optional NMEA 'sentences' met with approval as being worthwhile:

RULE AND SPECIFICATION CHANGES - mentioned but no specific discussion

STABILITY OF SPECIFICATIONS - urgent plea by one representative, agreed with by all others, for IGC to maintain stability of its requirements, etc. Do people who make changes really understand how much is, and who all are, involved when changes are put forth?  We take this plea to heart.

ENL CONSIDERATIONS - Problems that have come up were discussed; e.g. considerable discusion on possibility to 'deceive' ENL and requirements for pilot ENL sensor availability.  This needs to be taken to GFAC for consideration.  (Discussion originated separately by contest organizers also, at some length, about this issue.)

PEV CONSIDERATIONS - Potential misapplication of PEV; e.g. auto operation vs pilot induced, issue of inside cockpit attention at time of high need for outside lookout.  Seems to be rethinking of this by competition people of practicalness/desireability of PEV.  (This writer is reminded of the unanimous GNSS subcommittee recommendation which was not supported by the IGC plenary!)

BATTERY POWER EFFECT - problem with low battery causing erroneous recordings of GPS altitide and/or position.

CONNECTOR PROLIFERATION - What should we do beyond what we've done; reduce

the number of permitted connectors?  Absolutely essential we don't permit any more than we already have.  What to do if a new concept comes up. Discussed using second pin for power.

INTERFERENCE - GPS signal can be interfered with.  FR can interfere with other electronic equipment in aircraft, including another FR, blocking it's signal.  Antenna separation obvious answer but not realistic choice.  Another test for GFAC?  Pilots need to be apprised re equipment susceptibility.

Y2K & EOW - The latter has gone by; it's effect not yet fully reported. Manufacturers were urged to check their equipment's GPS card to ascertain its Y2K compliance.

GOVERNMENT CERTIFICATION - re new concepts, a short briefing on potential for future desire for some equipment to be TSO's/J-TSO'd was given to qualify equipment for use to access otherwise unavailable airspace.

FEE STRUCTURE - no discussion; just called new structure to people's attention.

NEW CONCEPTSs - short discussion to call to people's attention things happening that may make some of our glider equipment useful, for instance ADS-B attached to a FR to enable unlimited airspace access, but likely then requiring certification, as noted above.

WINDOWS VS DOS - significant discussion showed very strong desirability of manufacturers wanting to use windows VICE dos.  It was pointed out that urrent specs permit windows, but still also require dos.  If dos no longer required, what impact would that have on existing dos users.  Strong position by manufactures that they would continue to support 'old' dos customers.  Suggestion that if windows were permitted without dos requirement that such approval might also include requirement for dos support for some (unspecified) number of years.  After much discussion, strong agreement amongst manufacturers present for IGC to move along on setting a spec that would permit windows-only short programs with same DOS parameters.  Need for standard interface.  Big item for discussion by GNSS subcommittee/GFAC.

FR STANDARDIZATION AND TRAINING MATERIAL as it affects pilot lookout.  This matter was briefly discussed re TSP memo of some months ago requesting manufacturers to develop FR training materials/simulator programs to head off a growing perception that pilots were spending too much headdown time operating their equipment.  It was acknowledged that if pilots don't use such training aids, it becomes an operational issue of how to control it. There was ample evidence at the contest that many pilots didn't know how to operate their FR  equipment prior to contest start. 

It is to be noted that an OSTIV collision avoidance subpanel (CASP) was formed at the contest to address various aspects of cockpit and instrument standardization.  Initial focus at their first meeting was on cockpit instrumentation effect on pilot lookout, particularly with GNSS equipment re both technical and training issues.  Unfortunately, they didn't have anyone from the GNSS community on their panel!

Thanks very much to the attendees for their helpful participation.  I hope this report has fairly covered our discussion.

s/Bernald

Bernald S. Smith, Chairman

IGC GNSS subcommittee

Acronyms

ADS-B
Automatic dependence surveillance-broadcast, to supplant transponder

CASP

Collision Avoidance Sub Panel

ENL

Engine noise level, an FR means of determining MG engine operation

EOW

End of Week, the 2E10 GPS week change, from 1024 back to 0 21/22Aug99)

FAA

Federal Aviation Administration (USA)

FL

Flight Level, 29.92hP-based altitude

FR

Flight Recorder, a GPS-based flight verification system

GFAC

GNSS Flight Recorder Approval Committee, appointed by IGC

GNSS

Global Navigation Satellite System

GPS

Global Positioning System

JAA

Joint Airworthiness Authority, European

J-TSO

JAA TSO, which see

NMEA

National Marine Electronic Association

Ns

nanosecond, billionth of a second

PEV

Pilot event marker, a means for the pilot to put a time-mark on his FR

SA

Selective Availability, a purposeful diminuation of GPS time accuracy

TSO

Technical standard order, certification approval method by FAA

TSP

Training % Safety Panel

Y2K

Year 2000, GPS rollover to a new century

