Proposal

Rule changes for SpaceModels-AltitudeContests (S1)







4.9.	ALTITUDE DATA



Add:

For measuring and calculating altitudes the method based on the principles of triangulation or the method of minimal horizontal distance of tracking lines shall be used.





Renumber: 



4.9.1. to 4.9.6. as 4.9.1.1 to 4.9.1.6 accordingly





Add:



4.9.1. 	Method of Triangulation







4.9.2. 	Using the Method of Minimum Horizontal Distance



4.9.2.1.	Definitions



�

�	Co-ordinates: �

��

��



�



Degree:	Angle of 1/360 of a circle



LaunchPosition:	Point on the launch site in the near of the launching pads, defined by the contest director.



MeasuringStation:	What ever the measuring device is.



StationPosition:	Space co-ordinates of a MeasuringStation relative to the LaunchPosition, where the MeasuringStation 1 has co-ordinates X = 0, Z = Horizontal Distance to the LaunchPosition, 

	Y= Vertical difference to the LaunchPosition



Tracking:	Observing the powder cloud ejected by a model.



TrackLine:	Line definded by the StationPosition and the horizontal and vertical angles, measured by a MeasuringStation.

�StationPair:	Two MeasuringStations, which measure angels and positions will be computed to a PairResult. All possible combinations of MeasuringStations will be used as StationPairs (e.g.: 5 MeasuringStations will be 15 StationPairs).



PairResult:	Height, where the horizontal distance between the TrackLines of a StationPair achieve the minimum, rounded down to metres.



AltitudePoint:	Point defined by the space co-ordinates of the middle-point of the horizontal distance-line between the TrackLines of a StationPair in the height of the PairResult.



PairError:	Average of differences between the measured angles by the MeasuringStations of a StationPair and the respectively angles from StationPositions to the AltitudePoint, roundet down to degrees.



FlightResult:	Average of considered PairResults, rounded down to metres.



FlightError:	Average of differences between FlightResult and PairResults in percent of the FlightResult, rounded down to percents.





4.9.2.2.	Validations



A PairResult is valid, when the PairErrors in horizontal and vertical directions are both not greater than 5 degrees. The minimum number of valid PairResults for record attempts is 5.



If for a flight more than 3 valid PairResults are calculated, the results of the StationPairs with the minimum and the maximum height will be ignored.



The FlightResult is valid, when the FlightError is not greater than 10%.





4.9.2.3 	Accuracy of Measuring Devices



The measuring devices shall have a minimum accuracy of ± 5 degrees in the horizontal (azimut) and ± 1 degree in the vertical (elevation).





4.9.2.4.	Number of MeasuringStations



During a contest at least three (3) calibrated measuring devices must work. At World Championships and for record attempts the minimum of measuring devices is 5.





�4.9.2.5.	Position of MeasuringStations



The distance between MeasuringStations and the LaunchPosition must be at least 50 metres. The minimum distance between MeasuringStations is 100 metres. The LaunchPosition must be visible from every MeasuringStation.





4.9.2.6.	Communication between Judge and MeasuringStations



The judge must be given a signal of readiness from every MeasuringStation and transmit the number of stages and color of powder before beginning the count down. Transmitting any informations to identify the competitor is prohibited.The judge must report to the MeasuringStations immediatly when the ejected cloud is visible.





4.9.2.7.	Disqualification



If neither the judge nor any MeasuringStation saw an ejected cloud, the flight will be disqualified. In cases where the FlightResult is invalid, the flight is TrackLost and the competitor has the right of another attempt during the same round whenever he is ready for a new attempt. Disqualifications and TrackLosts must be published immediately.





4.9.2.8.	Calculation by Computers



The FAI will make available free of charge for every National Airsport Control computer programms for MS-Windows 3.xx, MS-Windows 32Bit and MS-Windows NT to calculate altitudes in accordance with the described method.



Interested NAC may reseive programm sources for developing their own versions on the condition that the new programm will also be available free of charge to the FAI and all member NAC.





4.9.2.9.	Documentation



The official result of a contest must include data of the positions of MeasuringStations relative to the defined LaunchPosition, angles measured by every MeasuringStation for every flight, PairResults and PairErrors, FlightResults and FlightErrors as well as the best FlightResults of the competitors, so that calculations can be verified. Positions of MeasuringStations, measured angles, PairResults and PairErrors can be presesented as data files.







�TABLE V Sheet 1



Add to the heading:



	(Method of Triangulation) PAGE 1



 

TABLE V Sheet 2



Add to the heading between DATA and PAGE 2:



	(Method of Triangulation)





�Add:

TABLE V 

(Sheet 3)



ALTITUDE RECORD ATTEMPT DATA PAGE 1

(Method of Minimum Horizontal Distance)





ALTITUDE OF RECORD ATTEMPT:��date of attempt:��Place of Attempt:��name of spacemodeller:��sporting license:��Category and class of model:��



�Station 1��Station N�������Horizontal Rectangle�����Vertical Rectangle���������������Horizontal Accuracy�����Vertical Accuracy���������������X Co-ordinate�����Z Co-ordinate�����Y Co-ordinate����������



�

Launch Site Layout



�

�

�
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�



������������Add:



TABLE V 

(Sheet 4)



ALTITUDE RECORD ATTEMPT DATA PAGE 2

(Method of Horizontal Distance Minimum)





MeasuringStation�Horizontal Angle�Vertical Angle��1����. . .����N����







StationPair�PairResult�Horizontal Error�Vertical Error�PairStatus*��1/2������. . .������N/1������



* 	OK	=	Valid PairResult

 	NC	=	NotClosed (One of horizontal or vertical PairErrors are greater than 5°)

	TL	=	TrackLost (One or both of the MeasuringStations has no tracking angles)

�Annotation





What we need is a method that allows us to place MeasuringStations in a distance so we can really see the models respectively the ejected him clouds. After that the method must allows us to combine the MeasureResults of all stations established on the launch site. So when we placed - for example - 5 MeasuringStations may be one or two stations did not see the cloud - but the other did, we will get a result for the flight. It is very important, because in dependence of wether and sun-position in relation with the position of a MeasuringStation the clouds may be invisible from one position but from other positions the visibility can be very good. Because the visibility is often defined only by the view point of the observer it is not reasonable to place two or more MeasuringStations on the same point - effect is like zero. A very important condition - last but not least - is that the equepment must not be exordinary expensive. The given proposals shows a really wayout of this problems.
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