Minutes of the FAI Ballooning Commission (CIA) Annual Meeting - 9 - 10 March 2007                             
Appendix 10

	[image: image2.wmf]Microcontroller

Display

Button Input

GPS Receiver

Readout

/ 

Config

Interface

NMEA Output

(RS232)

Barometer

and A/D 

conv

.

Non

-

volatile

Mem

Digital

Signature


	FÉDÉRATION AÉRONAUTIQUE INTERNATIONALE

BALLOONING COMMISSION  CIA
COMMISSION D’AEROSTATION


Online Contest Working Group Minutes

WG members present: Claude Weber, Martine Besnainou, Steve Ireland, Bengt Stener

Observers present: Felicity Clegg, Yuri Mityagin, Rutger Coucke, Garry Lockyer, David Levin, Markus Haggeney, Josef Starkbaum, David Bareford, Donatella Ricci, Mathijs e Bruijn, Marc André, Michael Suchy

Apologies: Gerald Stürzlinger

Thursday, 8th of March 2007

Minutes:
The upcoming Online Contest of FAI, called ATMOS, was presented, recalling the rules developed before the plenary 2006. The launch of this new type of competition in ballooning airsport was getting some delay over the past year and a presentation of a “beta” version of the online platform will only be made at the plenary by the FAI secretary.

Describing the work done in some events, especially the 3 Honda Grand Prix events, on the calibration process of pilot’s altimeter, a discussion started on “barometric vs. GPS altitude”. Many tests and analysis have been made in the past month, and the conclusion of today’s discussion was to see that the way we measure results right now in our competitions does give an insufficient accuracy on the result, so that some tasks should not be set/flown, and the aspect of accuracy of measurement should be considered when setting tasks.

The members do believe that the best available method should be taken when measuring altitude, being at this moment barometric altitude.

An interesting solution was proposed to score a pilot to its own GPS recorded data, and take the organisers GPS only for checking. It is certainly worth testing in an event in the future.

The best way to solve many of the problems we complain about with today’s loggers would be to build loggers to our own specifications. Marc André from Switzerland submitted a proposal and working document on what this device could/should be. 

It was proposed to work on the specifications of such a “perfect” device during the next few month and then build a prototype in a close partnership with André Netline. Input is welcome from all.

Garry Lockyer was recommended to be appointed to the FAI working group defining the future file format standard for GPS logging.

Proposed composition for 2007
Claude Weber, chairman


Steve Ireland, member


Martine Besnainou, member

Garry Lockyer, member


Gerald Stürzlinger, member

Donatella Ricci, member


Bengt Stener, member

Proposed budget for Online Contest Working Group in 2007

Calibration and scoring equipment, participation in costs

1000SFR

Development of Balloon logger prototype



2000SFR

Total







3000SFR
GPS Logger Specifications

Working document

GPS Loggers for Balloon Championships

Marc André, Lukas André

In several discussions I found that it might be interesting to develop a specific logger for balloon championships. I wrote this short document to summarize the main requirements that I found. It should be considered as discussion paper before writing a functional specification. 

I was also inspired by the loggers used for gliders. The IGC has written a detailed specification
 for their loggers. It should be considered building the logger compatible with the IGC specification. 

General logging function

4D logging capabilities up to approx. 20’000 points (>24h @ 5s interval)

The logger should be able to run long enough for all championship flights. It saves all 4D parameters (3D position plus time) in each point. Additional data like satellites constellation is also recorded.

Altimeter GPS and barometric

Barometric altitude is necessary in situations where fewer satellites are visible. This happens in scenes with higher relief or during bad satellite constellations. Both barometric and GPS altitudes are recorded.

12 Channel GPS / Galileo Ready

At least 12 GPS channels must be managed simultaneously. The GPS-module implemented should already support Galileo or at least be compatible with a newer module that supports Galileo and can be implemented later.

Pilot Button Event

The pilot button allows the pilot to mark positions during the flight. A button bush is acknowledged with a clear signal (Acoustic and on the display)

Security

It is important to secure that the recorded track can not be faked or altered in any way. This is mainly achieved with three factors. 

Public/Private-Key Digital Signature

Each recording is signed digitally with a private key. It can be easily checked by using the public key in the readout software. Each logger has a unique serial number that is also recorded and signed.

No data input ports

The logger has no input port that accepts logger data. It is not possible to load tracks into the logger. (In contrast to a standard Garmin GPS)

Physical Security

The chassis has a seal that ensures it has not been opened. This factor currently is not prioritized because it is mainly intended to use the logger in standard championships.

Handling 

Handing of the GPS logger must be easy!

Shape and mounting

The general idea is to put the logger in the basket and just the antenna outside. This allows the usage of a multi-line display. The chassis must be robust to survive a hard landing and water-resistant. Weight should also be considered.

Multi-line display

A multi-line display shows the current status of the logger including: battery state, active satellites, current position (UTM and Long/Lat), current altitude, etc. Showing a team/pilot name gives the pilot the ability to verify he has the right logger.

Simple handling

The menu should be very simple. The pilot should not be able to change any settings. Settings are changed with a computer. This gives the possibility to set the settings on each logger in a championship easily.

The power-button must be implemented so that the logger cannot be switched off accidentally.

Powering

The logger must be self-powered with an accumulator. Life-time must be specified. It should also be considered that several types of batteries don’t work on low temperatures.

Additional Ideas

In this section some additional ideas are listed, that can be considered to be implemented. Some of the have an impact on the hardware design of the product. Some can also be extended later.

Read-out over Ethernet

Reading out the loggers over Ethernet simplifies the handling in large competitions. All loggers can just be connected to a LAN. It can even be considered using Power Over Ethernet to load the loggers… Handling of a large count of loggers for big events can be optimised.

Extendibility for radio transmission

It must be considered implementing an interface for transmitting the position either via radio, GRPS or satellite.

Gordon Bennett

Are special functions (except for the extended life-time) required for Gordon Bennett?

Goal declaration

With an additional keyboard it could be possible to implement a digital goal declaration. The entered data would be signed together with a timestamp. This would allow setting Fly On tasks with GPS-loggers!

NMEA Output

A NMEA output allows the pilot to use the logger GPS for his mapping software. Discussions about deviation of the GPS and not knowing what the logger is recording can be eliminated. No additional security risk is introduced as the port is defined as output only. 

Pre-Flight Information

The loggers for gliders need to give the pilot the ability to store information about the next task before the flight. It must be ensured, that this information cannot be altered during or after the flight. In order to extend the usage of the logger it might be interesting to include a similar function.

Additional Ideas

The logger is implemented in a Micro controller with non-volatile memory (Flash). There are several GPS Receiver modules available on the market. They are either implemented as module or even as a single chip. The readout and configuration interface can either be USB, Ethernet or both. The signature algorithm must be implemented in the micro controller.
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The following figure shows a rough picture of the architecture.

� Technical Specification for IGC-approved GNSS flight recorders, 1997-2006
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