4.6 Accuracy -Geodesic

MATHEMATICAL CALCULATIONS - GEODESICS

The following sections contain a series of latitudes and longitudes which define a number of geodesics. These points are intended to allow type approval authorities to test the ability of ECDISs to calculate geodesics correctly.

All calculations are based on the WGS-84 spheroid:

Semi-major axis

6378137.0000m

Semi-minor axis 
6356752.3142m

Eccentricity squared
0.00669437999013

Flattening

298.257223563

Conversion of metres (m) to nautical miles (NM) uses

1 NM = 1852 m.

Set 1 - not applicable 

Long Geodesics - North West Quadrant.

Set 2 Long Diagonal (30N, 60W to 60N, 30W)

  Point1

30 00.0000N
60 00.0000W

  Point2

31 38.1452N
59  5.9571W

  Point3

33 15.8706N
58  9.9924W

  Point4

34 53.1348N
57 11.9156W

  Point5

36 29.8923N
56 11.5178W

  Point6

38  6.0926N
55  8.5692W

  Point7

39 41.6796N
54  2.8166W

  Point8

41 16.5909N
52 53.9805W

  Point9

42 50.7564N
51 41.7515W

  Point10

44 24.0976N
50 25.7868W

  Point11

45 56.5257N
49  5.7067W

  Point12

47 27.9409N
47 41.0895W

  Point13

48 58.2294N
46 11.4681W

  Point14

50 27.2626N
44 36.3244W

  Point15

51 54.8937N
42 55.0855W

  Point16

53 20.9554N
41  7.1195W

  Point17

54 45.2565N
39 11.7330W

  Point18

56  7.5789N
37  8.1699W

  Point19

57 27.6730N
34 55.6135W

  Point20

58 45.2547N
32 33.1935W

  Point21

60 00.0000N
30 00.0000W

Set 3 Long Diagonal (30N, 30W to 60N, 60W)

  Point1

30 00.0000N
30 00.0000W

  Point2

31 38.1452N
30 54.0429W

  Point3

33 15.8706N
31 50.0076W

  Point4

34 53.1348N
32 48.0844W

  Point5

36 29.8923N
33 48.4822W

  Point6

38  6.0926N
34 51.4308W

  Point7

39 41.6796N
35 57.1833W

  Point8

41 16.5909N
37  6.0195W

  Point9

42 50.7564N
38 18.2485W

  Point10

44 24.0976N
39 34.2132W

  Point11

45 56.5257N
40 54.2933W

  Point12

47 27.9409N
42 18.9105W

  Point13

48 58.2294N
43 48.5319W

  Point14

50 27.2626N
45 23.6756W

  Point15

51 54.8937N
47  4.9145W

  Point16

53 20.9554N
48 52.8805W

  Point17

54 45.2565N
50 48.2670W

  Point18

56  7.5789N
52 51.8301W

  Point19

57 27.6730N
55  4.3865W

  Point20

58 45.2547N
57 26.8065W

  Point21

60 00.0000N
60 00.0000W

Set 4 Long Horizontal (45N, 60W to 45N, 30W)

  Point1

45 00.0000N
60 00.0000W

  Point2

45 11.2519N
58 31.7916W

  Point3

45 21.3608N
57  3.0317W

  Point4

45 30.3133N
55 33.7738W

  Point5

45 38.0973N
54  4.0740W

  Point6

45 44.7022N
52 33.9908W

  Point7

45 50.1188N
51  3.5849W

  Point8

45 54.3397N
49 32.9185W

  Point9

45 57.3588N
48  2.0555W

  Point10

45 59.1720N
46 31.0608W

  Point11

45 59.7767N
45  0.0000W

  Point12

45 59.1720N
43 28.9392W

  Point13

45 57.3588N
41 57.9446W

  Point14

45 54.3397N
40 27.0815W

  Point15

45 50.1188N
38 56.4152W

  Point16

45 44.7022N
37 26.0092W

  Point17

45 38.0973N
35 55.9260W

  Point18

45 30.3133N
34 26.2263W

  Point19

45 21.3608N
32 56.9684W

  Point20

45 11.2519N
31 28.2085W

  Point21

45 00.0000N
30 00.0000W

Set 5 Long Vertical (30N, 45W to 60N, 45W)

  The geodesic runs along the 45W meridian.

Set 6 Circle (Centre 45N, 45W Radius 2,000,000 m

      Points every 15 degrees)

  Point1

62 58.1482N
45 00.0000W

  Point2

62  2.9175N
35 13.1324W

  Point3

59 29.7703N
27 21.3716W

  Point4

55 47.3417N
22 13.6842W

  Point5

51 25.6105N
19 41.1668W

  Point6

46 49.0062N
19 14.2861W

  Point7

42 16.1548N
20 24.1958W

  Point8

38  1.4970N
22 48.2871W

  Point9

34 16.6609N
26  9.5368W

  Point10

31 11.2085N
30 14.5458W

  Point11

28 52.8672N
34 51.8044W

  Point12

27 27.4359N
39 50.5197W

  Point13

26 58.5455N
45  0.0000W

  Point14

27 27.4359N
50  9.4803W

  Point15

28 52.8672N
55  8.1956W

  Point16

31 11.2085N
59 45.4542W

  Point17

34 16.6609N
63 50.4632W

  Point18

38  1.4970N
67 11.7129W

  Point19

42 16.1548N
69 35.8042W

  Point20

46 49.0062N
70 45.7139W

  Point21

51 25.6105N
70 18.8332W

  Point22

55 47.3417N
67 46.3158W

  Point23

59 29.7703N
62 38.6284W

  Point24

62  2.9175N
54 46.8676W

  Point25

62 58.1482N
45  0.0000W

Long Geodesics (Crossing Equator).

Set 7 Long Diagonal (15N, 60W to 15S, 30W)

  Point1

15  0.0000N
60  0.0000W

  Point2

13 31.8194N
58 26.4185W

  Point3

12  3.0524N
56 53.9818W

  Point4

10 33.7708N
55 22.5552W

  Point5

 9  4.0440N
53 52.0065W

  Point6

 7 33.9393N
52 22.2057W

  Point7

 6  3.5224N
50 53.0251W

  Point8

 4 32.8574N
49 24.3384W

  Point9

 3  2.0073N
47 56.0210W

  Point10

 1 31.0343N
46 27.9492W

  Point11

 0  0.0000N
45  0.0000W

  Point12

 1 31.0343S
43 32.0508W

  Point13

 3  2.0073S
42  3.9789W

  Point14

 4 32.8574S
40 35.6615W

  Point15

 6  3.5224S
39  6.9749W

  Point16

 7 33.9393S
37 37.7942W

  Point17

 9  4.0440S
36  7.9935W

  Point18

10 33.7708S
34 37.4447W

  Point19

12  3.0524S
33  6.0182W

  Point20

13 31.8194S
31 33.5815W

  Point21

15  0.0000S
30  0.0000W

Set 8 Long Diagonal (15N, 30W to 15S, 60W)

  Point1

15  0.0000N
30  0.0000W

  Point2

13 31.8194N
31 33.5815W

  Point3

12  3.0524N
33  6.0182W

  Point4

10 33.7708N
34 37.4448W

  Point5

 9  4.0440N
36  7.9935W

  Point6

 7 33.9393N
37 37.7943W

  Point7

 6  3.5224N
39  6.9749W

  Point8

 4 32.8574N
40 35.6616W

  Point9

 3  2.0073N
42  3.9790W

  Point10

 1 31.0343N
43 32.0508W

  Point11

 0  0.0000N
45  0.0000W

  Point12

 1 31.0343S
46 27.9492W

  Point13

 3  2.0073S
47 56.0211W

  Point14

 4 32.8574S
49 24.3385W

  Point15

 6  3.5224S
50 53.0251W

  Point16

 7 33.9393S
52 22.2058W

  Point17

 9  4.0440S
53 52.0065W

  Point18

10 33.7708S
55 22.5553W

  Point19

12  3.0524S
56 53.9819W

  Point20

13 31.8194S
58 26.4185W

  Point21

15  0.0000S
60  0.0000W

Set 9 Long Horizontal (0N, 60W to 0N, 30W)

  The geodesic runs along the Equator.

Set 10 Long Vertical (15S, 45W to 15N, 45W)

  The geodesic runs along the 45W meridian.

Set 11 Circle (Centre 0N, 45W Radius 2,000,000 m

      Points every 15 degrees)

  Point1

18  4.8887N
45 00.0000W

  Point2

17 26.7433N
40 12.0936W

  Point3

15 35.6306N
35 47.3375W

  Point4

12 40.8191N
32  5.0570W

  Point5

 8 55.8234N
29 18.7826W

  Point6

 4 36.5608N
27 36.4877W

  Point7

 0  0.0000N
27  2.0217W

  Point8

 4 36.5608S
27 36.4877W

  Point9

 8 55.8234S
29 18.7826W

  Point10

12 40.8191S
32  5.0570W

  Point11

15 35.6306S
35 47.3375W

  Point12

17 26.7433S
40 12.0936W

  Point13

18  4.8887S
45  0.0000W

  Point14

17 26.7433S
49 47.9064W

  Point15

15 35.6306S
54 12.6625W

  Point16

12 40.8191S
57 54.9430W

  Point17

 8 55.8234S
60 41.2174W

  Point18

 4 36.5608S
62 23.5123W

  Point19

 0  0.0000N
62 57.9783W

  Point20

 4 36.5608N
62 23.5123W

  Point21

 8 55.8234N
60 41.2174W

  Point22

12 40.8191N
57 54.9430W

  Point23

15 35.6306N
54 12.6625W

  Point24

17 26.7433N
49 47.9064W

  Point25

18  4.8887N
45  0.0000W

Long Geodesics - South West Quadrant.

Set 12 Long Diagonal (30S, 60W to 60S, 30W)

  Point1

30 00.0000S
60 00.0000W

  Point2

31 38.1452S
59  5.9571W

  Point3

33 15.8706S
58  9.9924W

  Point4

34 53.1348S
57 11.9156W

  Point5

36 29.8923S
56 11.5178W

  Point6

38  6.0926S
55  8.5692W

  Point7

39 41.6796S
54  2.8166W

  Point8

41 16.5909S
52 53.9805W

  Point9

42 50.7564S
51 41.7515W

  Point10

44 24.0976S
50 25.7868W

  Point11

45 56.5257S
49  5.7067W

  Point12

47 27.9409S
47 41.0895W

  Point13

48 58.2294S
46 11.4681W

  Point14

50 27.2626S
44 36.3244W

  Point15

51 54.8937S
42 55.0855W

  Point16

53 20.9554S
41  7.1195W

  Point17

54 45.2565S
39 11.7330W

  Point18

56  7.5789S
37  8.1699W

  Point19

57 27.6730S
34 55.6135W

  Point20

58 45.2547S
32 33.1935W

  Point21

60 00.0000S
30 00.0000W

Set 13 Long Diagonal (30S, 30W to 60S, 60W)

  Point1

30 00.0000S
30 00.0000W

  Point2

31 38.1452S
30 54.0429W

  Point3

33 15.8706S
31 50.0076W

  Point4

34 53.1348S
32 48.0844W

  Point5

36 29.8923S
33 48.4822W

  Point6

38  6.0926S
34 51.4308W

  Point7

39 41.6796S
35 57.1833W

  Point8

41 16.5909S
37  6.0195W

  Point9

42 50.7564S
38 18.2485W

  Point10

44 24.0976S
39 34.2132W

  Point11

45 56.5257S
40 54.2933W

  Point12

47 27.9409S
42 18.9105W

  Point13

48 58.2294S
43 48.5319W

  Point14

50 27.2626S
45 23.6756W

  Point15

51 54.8937S
47  4.9145W

  Point16

53 20.9554S
48 52.8805W

  Point17

54 45.2565S
50 48.2670W

  Point18

56  7.5789S
52 51.8301W

  Point19

57 27.6730S
55  4.3865W

  Point20

58 45.2547S
57 26.8065W

  Point21

60 00.0000S
60 00.0000W

Set 14 Long Horizontal (45S, 60W to 45S, 30W)

  Point1

45 00.0000S
60 00.0000W

  Point2

45 11.2519S
58 31.7916W

  Point3

45 21.3608S
57  3.0317W

  Point4

45 30.3133S
55 33.7738W

  Point5

45 38.0973S
54  4.0740W

  Point6

45 44.7022S
52 33.9908W

  Point7

45 50.1188S
51  3.5849W

  Point8

45 54.3397S
49 32.9185W

  Point9

45 57.3588S
48  2.0555W

  Point10

45 59.1720S
46 31.0608W

  Point11

45 59.7767S
45  0.0000W

  Point12

45 59.1720S
43 28.9392W

  Point13

45 57.3588S
41 57.9446W

  Point14

45 54.3397S
40 27.0815W

  Point15

45 50.1188S
38 56.4152W

  Point16

45 44.7022S
37 26.0092W

  Point17

45 38.0973S
35 55.9260W

  Point18

45 30.3133S
34 26.2263W

  Point19

45 21.3608S
32 56.9684W

  Point20

45 11.2519S
31 28.2085W

  Point21

45 00.0000S
30 00.0000W

Set 15 Long Vertical (30S, 45W to 60S, 45W)

  The geodesic runs along the 45W meridian.

Set 16 Circle (Centre 45S, 45W Radius 2,000,000 m

      Points every 15 degrees)

  Point1

62 58.1482S
45 00.0000W

  Point2

62  2.9175S
35 13.1324W

  Point3

59 29.7703S
27 21.3716W

  Point4

55 47.3417S
22 13.6842W

  Point5

51 25.6105S
19 41.1668W

  Point6

46 49.0062S
19 14.2861W

  Point7

42 16.1548S
20 24.1958W

  Point8

38  1.4970S
22 48.2871W

  Point9

34 16.6609S
26  9.5368W

  Point10

31 11.2085S
30 14.5458W

  Point11

28 52.8672S
34 51.8044W

  Point12

27 27.4359S
39 50.5197W

  Point13

26 58.5455S
45  0.0000W

  Point14

27 27.4359S
50  9.4803W

  Point15

28 52.8672S
55  8.1956W

  Point16

31 11.2085S
59 45.4542W

  Point17

34 16.6609S
63 50.4632W

  Point18

38  1.4970S
67 11.7129W

  Point19

42 16.1548S
69 35.8042W

  Point20

46 49.0062S
70 45.7139W

  Point21

51 25.6105S
70 18.8332W

  Point22

55 47.3417S
67 46.3158W

  Point23

59 29.7703S
62 38.6284W

  Point24

62  2.9175S
54 46.8676W

  Point25

62 58.1482S
45  0.0000W

