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Balloon Logger Project, Status Report March 2009

Marc André, André-Netline (marc.andre@netline.ch)

Lukas André, André-Netline (lukas.andre@netline.ch)

At the last CIA conference in Salzburg a first prototype of the logger has been presented. The overall feedback and interest was very good. Since then a lot of work has been done and a finished hardware can now be presented.
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1. Hardware, Collaboration with Flytec

The most important step 2008 was surely the collaboration agreement with Flytec AG. In April 2008 we met Jakob Joder (CEO) and Erich Lerch (CTO) in Lucerne and presented our project and discussed a possible involvement of Flytec. A very interesting option came up during these talks: Flytec’s 6020 soaring device fully meets our requirements. They offered us to work with this hardware platform and promised to give us all necessary documentation and full support in all technical issues so that we can write our own specialized logger firmware for it.

This collaboration has a lot of advantages:

· The hardware is ready to use and has been proven to be very stable and robust. Flytec has been building devices for soaring and ballooning for 20 years and is known for its good quality.

· We don’t have to develop and produce our own hardware and can concentrate on the more important software part. This saves time and money.

· The Flytec hardware has all necessary components for our project and therefore fully meets our requirements.

· The graphical 160x240 display will improve the usability.

· The hardware is optimized for low power. It runs 30h with the internal battery!

· Flytec is very good in barometric altitude measurements. Each device is individually calibrated with several temperature environments.

Based on an expected amount of 150 pieces for the whole project, Flytec offered a price close to their production cost. The price includes a custom keypad, pole mount kit, warranty for 2 years and a fully calibrated device. In addition they will support us in the software development and supply us with all necessary information and schematics. In a first step we bought a development platform with a „open“ device for measurements and a final device for testing (CHF 1000).

Due to this collaboration we are able to lower our price expectations. An event logger will cost CHF 800 (EUR 530) if we plan to order 150 devices in total. This price includes the Flytec price, additional costs for a better GPS module, handling, packaging, etc. This is much cheaper than the estimated cost for a fully custom hardware presented at the conference in Salzburg.

Our first practical experience concerning the collaboration with Flytec is very positive. We are able to work close together with their engineers and get all the necessary information very uncomplicated. We are confident that this collaboration is a major step towards a good ballooning event logger and the success of the whole project.
2. Concept
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We now have a fully graphical 160x240 display but we are limited to 12 keys on the keypad. Accordingly the user interface needed to be reviewed.

The design of the keypad for our logger is different from the original soaring device and could be defined according to our requirements.

The bigger display allows us to display all necessary details on the idle screen and additional info and instructions on all screens and forms, enhancing the usability of the device.

[image: image3.wmf]Because the device has a very precise pressure sensor and several tests in the past showed that GPS altitude is especially bad in high climb or descend rates we re-discussed the concept of altitude measurement. Several arguments are important:

· Barometric altitude measurement is (with some limitations) better than GPS altitude measurements.

· Barometric altitude measurement needs an initialization prior to each flight.

· We don’t want to do fancy auto-initialization of the barometric altitude based on GPS altitude as this could result in unknown values. (Garmin sometimes uses this procedure)

· The pilot must be able to read the altitude on his logger which matches the logged/scored altitude exactly.

· The pilot should not be able to fake his logged/scored altitude with a false initialization of the logger.

The solution implemented asks the pilot for the QNH immediately after switching on the device. The instruction states that he has to take the QNH given in the task sheet. This ensures that every pilot uses the same QNH. The altitude is stored with standard pressure. In addition the entered QNH and the GPS altitude are stored as well. 

The Flytec device has an internal flash memory and a SD card slot for storing the flight data. We plan to store the data in the internal flash memory during the flight and copy them to the SD card when switching off the device. This method has several advantages:

· A removal of the SD card during the flight or any other communication problems with the SD card doesn’t result in a failure of the recording.

· If the SD card is lost, the track can still be downloaded from the logger. In general the data is redundant.

· The internal flash memory allows us to record up to 5h in 1s interval.

· Calculating the digital signature is simplified as it can be done once when storing the data to the SD card. This is also compatible with the IGC file format.

3. Software

We had to completely restart the software development because the Flytec device has a different type of processor than our first prototype. In order to minimize the development cost we decided to work with a free open source tool chain instead of the commercially available platform from the processor manufacturer.
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Working with a graphical display brings more possibilities but is also much more time-consuming than working with a purely alpha-numeric display. Even tough it is theoretically possible to implement everything by hand it is way too much work. Because embedded software development with graphical displays is mainly done for commercial projects, there are no good open source libraries available. Therefore we decided to buy a commercial software package. This boosted the implementation and we can already show now a nearly finished user interface. The software package is called easyGUI and the price was EUR 1095. So far André-Netline paid for it but we hope that FAI will take the costs because it is a necessary step towards the final logger.

At this time the user interface handling is almost done. We also finished the GPS communications and the barometric altitude measurement. The next steps will be storing the track on the internal memory, saving them to the SD card and implementing the digital signature. In addition coordinate transformations must be implemented.

4. GPS module

During the year we continued evaluating different GPS modules together with Flytec. Originally the device comes with a low power / low cost GPS module which doesn’t fit our quality requirements. The modules evaluated in 2007 can also be used with the Flytec device and we are now working with the FSA02 which shows good results. Flytec continues their evolution and are now even working on their own GPS module implementation. We need to finally decide on the GPS module before the devices are manufactured. 

5. Memorandum of Understanding

A Memorandum of Understanding has been signed between the FAI and André-Netline about this project:

· André-Netline works for the logger development.

· The NT WG contributes (within the budget) to the cost of the necessary equipment and software development environment.

· All assets (hardware devices or software licenses) will be owned by the party that pays for it. This may though be exchanged and used by both parties.

· Intellectual property of all resulting software will remain with the creator. The other party will have the right to use all software created during the project. The use and licensing is free of charge for all non-commercial balloon activities.

6. Financing the loggers

In order to run world or continental championships a number of 150 loggers are required. This results in a total budget of CHF 120’000 (EUR 80’000).

Several ideas have been discussed for financing the loggers. We think that requiring the pilots to buy their own logger is not feasible at this time. We will loose too many pilots in competition ballooning who don’t want to invest in a logger.

Currently the primary approach is finding a sponsor that pays the initial cost of 150 loggers. The loggers will be owned by the FAI and made available to event organizers and pilots through a simple renting model. The handling and shipping will be organized by the FAI together with the event organizers. In every region, local members of the ballooning community will be trained to maintain and distribute the loggers and give support to organizers.

Therefore no extra cost will come up and the renting fees will cover maintenance and housing cost.

A sponsoring documentation has been created together with Claude Weber. It is mainly the job of the FAI (New Technology Working group) to find a sponsor or other financing solution. We appreciate any help or sponsoring contact!

7. Budget

In 2008 the NT WG contributed to the cost of the Flytec development platform (as mentioned above). The total cost was CHF 1000.

We also bought the easyGUI graphical user interface library. So far this was paid by André-Netline. We hope that NT WG will contribute to the cost of EUR 1095 (CHF 1720) within its budget 2009. No other major expenses are planed for the project in the future.

8. Outlook

The next steps of the development closely depend on the financial progress. 

1. Find a financial solution

2. Finalize the logger development

3. Build 20-30 devices for tests in small events

4. Build the rest for working in Continental or World championships

The time between having a financial solution and using the devices in a big championship is around 9-12 month. 
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