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Summary < &
The incident with the warning for Corinna Schwiegershgusen at the Pre Worlds in
Mount Cucco, Italy shows that the definition of segments in the OpenAir format is
unclear. It is absolutely necessary that the scorekeepers as well as the software and
hardware developers agree on the same interpretation of segment definitions in the
OpenAir format of airspaces.

The problem arises because a definition of a segment with center point, pointl and
point 2 is overdefined. In case of CTR 3 at the preworlds, the two distances differ by
400 to 430 m depending on the calculation method.

The other problem seems to be, that different software seems to interprete the
direction in the segment definition in a different way. This has to be clarified.

The 6030 seems to handle the end points in a different way depending on the
direction definition. But Flytec will only change the calculation method, if the main
developers of software for flight calculations agree on the same calculation methods.

For pilots, Flytec proposes to insist on CTR definitions for competitions which are
based only on lines. Here, all the calculations programs seem to behave the same
way.

Introduction

On the hang glider pre Worlds in Mount Cucco ltaly, Corinna Schwiegershausen got
a warning, because she had one trackpoint inside the set airspaces.

The instrument shows the CTR border to the left (See the small “v” als mark)
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CTR distances Y/ TEC

Border
from 6030

Measuring the difference

To measure the differences on the map screen of the CTR Mount Cucco 1 to 3, the
following measurements have been performed.

First, the CTR’s from MountCucco have been transformed to a position near Flytec.
The position has been measured with Google Earth and with a 6030.

8°18.483’
measured

- Bl e o 0031
~ " - . : I-“/. ':' : e ; b

The differences of around 20m may be caused due to reflections
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CTR distances Y/ TEC

8°18.483’
measured

Lirie: Pfad |
Lange: 131.71

Richtung: 177.21 Grad

Mausnavigation F
"
Ji® |

The distance between the two points is

4 Ll

around 130m.

Zoom
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CTR distances

N

Overview on CTR Situation

PR

FlYTEC—

around
100m

This point is
visble on the
instruments
screen

Zoom onto the two measurem
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FS seems to be accurate within the overall accuracy of the whole GPS system.
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Situation on the instruments screen.

Influences on the map screen

Because no problems have been seen with CTR’s composed of lines, some tests
have been performed with the definition of CTR’s with lines and segments.

This is the definition of CTR 3 Mt. Cucco

AC CTR

AN CTRZone3

AL 6000FT AMSL

AH FL115

DP 43:15:34.0 N 12:46:38.0 E lower right corner

VD =-

V X=43:06:06.0 N 12:30:43.0 E Segment from upper right to left corner

DB 43:18:47.0 N 12:48:35.0 E , 43:15:03.0 N 12:09:23.0 E

DP 43:12:30.0 N 12:12:07.0 E lower left corner

DP 43:15:34.0 N 12:46:38.0 E
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CTR distances |y TEC —
FEX

FsComp: 1

File  Tools

E12.84183 N43.16937

Direction -

Distance: 0 meters ~ F3. 18 .47 . O N

Started 5peedsection:

Ended Speedsection: Q.
Time in Speedsecion 35.0E

Task time: 431503.
Max altiude: 0 meters 1 2 : 09 g

Task distance: 3 462 meters
Speedsection distance: 3 462 meters

43:15:34.0 N
43:12:30.0 N 12:46:38.0 E

"521995 v 12:12:07.0 E J'Center point
07240F2ige ~ 43:06:06.0 N
12:30:43.0 E

The airspaces have been transformed to a location near Flytec and two airspaces
have been added

- One without a segment, only the corner points

- One with the direction +
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CTR distances _FIYTEC_

This resulted in the following:

AC CTR

AN CTRZone3 Original

AL 6000FT AMSL

AH FL115

DP 46:57:40.9 N 08:16:32.0 E lower right corner
VD= -

V X=46:48:12.9 N 08:00:37.0 E

DB 47:00:53.9 N 08:18:29.0 E, 46:57:09.9 N 07:39:17.0 E
DP 46:54:36.9 N 07:42:01.0 E lower left corner

DP 46:57:40.9 N 08:16:32.0 E back to lower right corner
AC CTR

AN CTRZone4 Only corner points

AL 6000FT AMSL

AH FL115

DP 46:57:40.9 N 08:16:32.0 E lower right corner

DP 47:00:53.9 N 08:18:29.0 E same direction as CTR3
DP 46:57:09.9 N 07:39:17.0 E

DP 46:54:36.9 N 07:42:01.0 E

DP 46:57:40.9 N 08:16:32.0 E back to lower right corner
AC CTR

AN CTRZone5 Direction + and corner points swapped
AL 6000FT AMSL

AH FL115

VD-=+

V X=46:48:12.9 N 08:00:37.0 E

DB 46:57:09.9 N 07:39:17.0 E, 47:00:53.9 N 08:18:29.0 E
DP 46:57:40.9 N 08:16:32.0 E
DP 46:54:36.9 N 07:42:01.0 E lower left corner
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CTR distances — )/ TEC —

Only corners

The instrument shows different radii and corner points depending on the direction.

The CTR with only corner points is correct.

FsComp: 1
Fle Tools

E3.39774 MN45.95283 |

Distance: 0 meters
Started Speedsection:
Ended Speedzection;

Time in Speedsection:

|

Task time:

I ax altitude: 0 meters

Task distance: 3 462 meters

Speedsection distance: 3 462 meters |
:.

Tracklogs | Datenbiank isshiErichiTest GF

OEPA0DW T igo
OEPASMOT ige
07240vF1.igc
07240F2.igc

07 2458M01 ige:
08247271 ioc
2010-06-25_05-57 kml

3

2010-06-25_05-58 kml
2010-07-27_15-26.kml
201 0-07-27_15-27 kml |
Corinna_Schweigershauszen. 201 00804-133014.. 3. kml
CORIMNA_SCHWIEGERSHALSEN 20100202-160914.
Erich_Lerch. 20100624-150057 3333.1.km|
Erich_Lerch.20100624-151217.93533.1.km|

FS shows the corner point of the CTR with direction - and the corner point of the CTR
with only corner points at the same spot. But the CTR with direction + and swapped
corner points has the wrong direction in sense of the definition of the swapped corner
points and the corner point is not at the same spot.
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CTR distances — Y TEC —

Comment: It depends on how the directions and order of the corner points are
interpreted.
The Flytec 6030 interprets the direction and order as follows.
e The distance between the centre point and the first point in the segment
definition DB is the radius.
e Direction + is clockwise, direction - is counterclockwise from the first point in
the DB
e The second point in the DB should be the end point of the segment and the
start point of the next line. Then it follows the order of the corner points.

f MaxPunkte_Comp_V 2.7 PILOT:  not set 2.71.2010  Datei: 072A5M01.igc

Datei  Gerdt auslesen  Wegpunkte o Optionen Berechnen Zeichnen Farboodierung  Extras  Wettkampf 7

!

610 Trackpunkte aus Datei gelesen

mittl. Datenrate: 1.6 sec je Punkt

Maus: N 47°02.438' E §°20.081" 431 m

i

40200451000
EOEE724470Z673N00218200EA0040200464000
BOSET72E470Z6690081 81 99EA0040Z00466000
BOEE7322470Z664N002812197EAD040Z00457000
BOSS74047026 53000815313 5EA0040300463000
EOEE74Z4 7065400218193 EA0040200463000
EOEE744470Z645N002128191EA0040300462000
EOEE746470Z644N00218188EA0040300467000
BOEE742470Z6300002812186EADO040300466000
BOSS57514702635N00818184EA0040300454000
BOSS75347026 300008153151 EAODO040300461000
EOEST7E4DPEV
EOEE7E4470E628N002128180EAD040300461000
BOSETEE470Z6EEN0081 21 79EANO40400460000
BOEE7E7470ZEZ1N002812176EADD40400453000
BOSS7594702616N008153174EAD040400453000
BOS5S8014702611N00818173EAD040400457000
EOEE203470Z607N002128171EAD040400457000
EOEE20E470Z60ZN00218169EA0040500456000
BOEE207470ZE38M002812166EADOD404004E6000
BOSSS094702594N0051 516 3EAQ040500455000 A

' E&°18.202'
1319 ft
Boden: 450 m1476
2 km Yario: 0,0 m/s
Groundspeed: 1

\D kb

— e
hma: 414 m__hmin: 395 m
— (IR

Maxpunkte has the same interpretation as FS

= Fluginstrument Optionen - I:\Kundensup...ionkTest GPSDumpXTest FS FlyKa\CTR 3 Ecke.txt |:|@|Fz|

&, Flug-Instrument Luftraume ¢

oK
' ' CTRZoned: CTR

=8 Einstellingen o CTRZanss: CTR
ﬁ Hihenmesser ,/ CTRZoneh: CTR x Esc

= @ W ariometer
a2 Akustik,

& Geschwindigkeit
§ Temperatur
R GPS /SMS
%, Flugrechner
b Gerdte [nfo
2 Speicher
Anzeige
£ Polaren

. ‘Wegpunkte

&5 Service 3/3

‘or Laden/Empfangen |Listelﬁschen v| B+ Empfangen...

Whereas Flychart interprets the same like the instrument

@ \:aden
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CTR distances

Radii

_FlYTEC—

The instrument shows 2 different radii depending on the direction of the segment.
Also Maxpunkte shows the same behaviour. To check possible reasons, the radii
from the centre point to Point 1 and to point two have been calculated

In this calculation, the original CTR data of CTR3 have been used.

AC CTR

AN CTRZone3

AL 6000FT AMSL
AH FL115

DP 43:15:34.0 N
VD-=-

V X=43:06:06.0 N
DB 43:18:47.0 N
DP 43:12:30.0 N
DP 43:15:34.0 N

Cale. distance

12:46:38.0 E lower right corner
12:30:43.0 E

12:48:35.0 E , 43:15:03.0 N
12:12:07.0 E lower left corner
12:46:38.0 E

%]

Coordinates can be given az DD, D MM or D M 5.5
[S#M or % /E infront or negative D for 5046

A Latitude: |43 05 05.0 | BLatitude: (4318 47.0
A Longitude: 12 3043|:| | B Longitude: 1 249 35|:|

Distance in meters uzing Haversine farmula with radius

6371000 [FAI def. 5C gen. section 7.3.1.1] 609 1852675
Distance in meters converting coordinates tao UTM = -
and uzing Pythagaoras .. [ 337220664274 |

Center to point 1

Calc. distance

x)

Coordinates can be givenaz DD, D MM orD M 5.5

[S/M or W AE i front or negative D for 544

A Latitude: |43 05 050 | BLafitude: (4315030
A, Longitude: 12 30430 | B Longitude: '| 2-|:|f3 23|:|

Distance in meters using Haverzine farmula with radius

6371000 [FAl def. 5C gen. section 7.3.1.1] 9067 JE005R4
Digtance in meters converting coordinates to LTk = =
and uzing Pythagoras ... [33328.1935487 |

Center to point 2
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5.7 Favoriten | 95 8 voroeschlaoens Sihes v @ | Kostenlose Hotmail € | Web Sloebataing =
\ Javascript Great Circle Cale... | T‘_fi] -~ B =1 * Sejte +  Sicherheit = Extras = Iiﬁ-v ki
[ 244
Input Data
Latl ' Lonl
[s306060  |[N v][1z30430 |[E |v]
[ Lat2 ' Lon2

(4318470 |[N V|:|-12:48:35.D I:|E v

Output
|Course 1-2 |Course 2-1 | Distance
|45.7567883¢| |225.960659] | 33.72135105]

Distance Units: | km ViEarthmodeI:IWGS%’NAD%IGRSSD i

’ Compute ][Fieset]

WGS84 Center to point 1 with http://williams.best.vwh.net/gccalc.htm
Input Data

Latl Lonl
43:06:06.0 || N »|[1230430 |[E |

Lat2 Lon2

[4315030 ||N ¥|[1200230 |[E |¥|

Output
Course 1-2 Course 2-1| Distance
299.9444027| [119.701115( | 33.32225919

Distance Units: Earth model: | WGS84/NADS3/GRS30 v |
WGS84 Center to point 2

CTR distances 1\ TEC

Input Data Input Data
Latl Lonl Latl Lonl
[4306060  |[N [v[[1230430 |[E v 4306060 | [N v|[1230430 |[E ||
Lat2 Lon2 Lat2 Lon2
4318470 ||N (v][1248350 |[E [¥] l4315030 ][N v][1209230 |[E ¥]
Output Output
Course 1-2 Course 2-1| Distance Course 1-2 |Course 2-1 | Distance
45.6544399(] 225.858311:| 3368918525 |300.032926(] [119.769638¢ | 33.26226854
Distance Units: Earth model: | FAI sphere v| Distance Units: Earth model: | FAl sphere v
FAI Sphere Centre to point 1 FAI Sphere Centre to point 2
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CTR distances

F[YTEC—

Lt iz
Calculation method Radius Centre | Radius Difference
to point 1 Centre to
point 2
Simple method with earth radius 33719.1713 33180.6738 538.4975
6'371°000m
Haversine with 6’371°000m according 33689.1852 33262.8664 426.3188
FAI SC 3.7.1.1
UTM and Pythagoras 33722.8664 33328.1998 394.6666
WGS 84 33721.3511 33322.2592 399.0919
For control FAI sphere with 33689.1852 33262.6884 426.4968
http://williams.best.vwh.net/gccalc.htm

The table above shows the main problem of CTR3. The centre point is not in the

centre!

This explains the difference of the two radii in the instruments screen

F-lyf]-;[_-( -witzerland

e

BDBD

Only corners

Direction -
33689m
?

Direction +
33262m

—

It explains also the corner in Maxpunkte.

Corner
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CTR distances _FIYTEC_

It is not clear how SF calculates the radii but it seems also to be an issue, because
the direction - and the direction+ does not meet in the same point 1.

Points to improve in the 6030

The radius issue does not explain the difference of the corner points on the screen of
the 6030. The last segment should meet the defined corner point as in the CTR with
only corners or lines. This point has to be clarified.

But Flytec will only take action if it is clarified in the community how to handle
inaccurate segment definitions.
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