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Abstract

With the continuous improvement of the degree of ship automation and the upgrading of marine
equipment, the navigation becomes more safe, efficient, stable and economical. But the problem is
that the driver’s theoretical knowledge is not solid; when the equipment breaks down, the ability
to deal with the problem is insufficient, which may cause huge losses. If separated from ECDIS, the
route design drawing of the great circle route based on Mercator chart is very difficult. In this pa-
per, in order to avoid the loss, according to the mathematical properties of the spherical triangle,
Excel can be used to calculate the data and design route, then data are displayed in the electronic
chart, and the differences between the great circle route and rhumb line are compared.
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Table 1. Comparison of Mercator chart and the great circle chart
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Table 2. The basic data of the great circle route calculation
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s € 2, A
2469.8 57.3 50.547 -21.175




Table 3. Point coordinates of the great circle route calculation |

3% 3. KEMZIt BRI mALAR |

A=) ? A
1 45°16.20" ~55°00.00'
2 48°01.49" ~45°00.00'
3 49°43.10' ~35°00.00'
4 50°29.10' ~25°00.00'
5 50°23.00' ~15°00.00'

Table 4. Point coordinates of the great circle route calculation 11
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Fr 5 ?, A Fr 5 ?, A
1 43°25.80' ~60°00.00' 7 50°12.70' ~30°00.00'
2 45°16.20" ~55°00.00" 8 50°29.10' ~25°00.00'
3 46°47 50" -50°00.00' 9 50°32.50' ~20°00.00'
4 48°01.49' ~45°00.00' 10 50°23.00' ~15°00.00'
5 48°59.60" ~40°00.00' 11 50°00.48' ~10°00.00'
6 49°43.10' ~35°00.00' / / /

Table 5. Point coordinates of the great circle route calculation I11
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75 ? A s ? A 5 ? A
1 41°42.50' ~64°00.00' 11 48°14.30' ~44°00.00' 21 50°30.80' ~24°00.00'
2 42°35.90' ~62°00.00' 12 48°38.20' ~42°00.00' 22 50°32.60' ~22°00.00'
3 43°25.80' ~60°00.00" 13 48°59.60' ~40°00.00' 23 50°32.50' ~20°00.00"
4 44°12.40 ~58°00.00' 14 49°18.70' ~38°00.00' 24 50°30.20' ~18°00.00"
5 44°55.70' ~56°00.00' 15 49°35.50' ~36°00.00" 25 50°25.90' ~16°00.00"
6 45°35.90' ~54°00.00' 16 49°50.10' ~34°00.00' 26 50°19.60' ~14°00.00'
7 46°13.10' ~52°00.00' 17 50°02.49' ~32°00.00' 27 50°11.10' ~12°00.00'
8 46°47.50' ~50°00.00' 18 50°12.70' ~30°00.00' 28 50°00.48' ~10°00.00'
9 47°19.10' ~48°00.00' 19 50°20.80' ~28°00.00' 29 49°47.70' -8°00.00'
10 47°48.00' ~46°00.00' 20 50°26.80' ~26°00.00' / / /

Table 6. Basic data for the calculation of the constant line
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Table 7. Constant line calculation with 10 degree interval
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Fd=s (o} S
1 60.9 526.3
2 68.1 443.8
3 75.6 407.5
4 83.2 387.6
5 90.9 382.2
6 98.0 3245
RN 2471.9

Table 8. Constant line calculation with 5 degree interval
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s c 8 s c 8§
1 59.2 284.6 7 81.3 195.2
2 62.8 241.2 8 85.1 192.1
3 66.3 227.4 9 89.0 190.8
4 70.0 216.1 10 92.8 191.2
5 73.7 207.1 1 96.7 193.4
6 775 200.2 12 99.9 131.0
S 2470.4

Table 9. Constant line calculation with 2 degree interval
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1 57.8 79.8 11 718 84.5 21 87.0 76.5
2 59.0 103.8 12 73.3 83.1 22 88.6 76.3
3 60.4 100.9 13 74.8 81.9 23 90.1 76.3
4 61.7 98.3 14 76.3 80.8 24 91.7 76.3
5 63.1 95.8 15 77.8 79.8 25 93.2 76.5
6 64.5 93.5 16 79.4 78.9 26 94.8 76.8
7 66.0 91.4 17 80.9 78.2 27 96.3 77.2
8 67.4 89.5 18 82.4 77.6 28 97.8 7.7
9 68.9 87.6 19 84.0 77.1 29 99.4 78.3
10 70.3 86.0 20 85.5 76.7 30 100.6 52.6
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Table 10. Comparison of the total range of each route
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