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An Approach for Solving the Great Circle Track Based on Plane

of Celestial Meridian
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ABSTRACT

The terrestrial spherical triangle is the same as the celestial spherical triangle for
application in spherical trigonometry. An approach, based on an idea of the plane of celestial
meridian in celestial navigation, is proposed to determine the waypoints, which are presented
in the equator coordinates system (ES) of the Earth and the horizon coordinates system (HS)
of the departure point on the great circle track (GCT), respectively. Thus, the spherical triangle
formulae can be obtained by a comparison. Furthermore, the algebraic operation or variables
transformation are introduced to derive the adaptive governing equations with respect to
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different conditions of the GCT. Finally, a practical example is demonstrated for the proposed
approach.

Key words: Great circle track, Terrestrial spherical triangle, Celestial spherical triangle,
Plane of celestial meridian.
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cosL, =cosL.sinC. (21b)
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(18) ARyt S TEDUAL A 2 FA B Eam L [18]# A 72204 ( great circle equation method,
GCEM) YRR » N Ry LR AT B [8] 1 F-4F4&7A (meridian method) : 5341
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AR HE B AR e B 5 L [10-11] - 22 —HOLEY > SR EME > SE A
GCSPro #23(, » {ERASHIBIRERE -

RENEE 2 BHI[4, H 619-620]

AEAAFEREFE Cape Town (33°53.3'S, 018°23.1'E) [near Green Point Light] » % F A&
S 2 2B New York (40°27.1'N, 073°49.4'W ) [near Ambrose Light] -
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~Great Circle Information ~Waypoints
The great circle initial course is 304.5%(N 55.5° W) WP. Latitude Longitude Course Distance
IRpelEw SR @2 F 33°533'S 1823 1'E 305.7° 30097
The total Mercator distance is 6784.35 1 30°57.8'S 13°347E 308.1° 30097
The difference between great circle and Mercator distance is 21.63" 2 27°523'§ 9°40E 310.1° 300.96'
3 24°385' S 4°486'E 311.8° 300.9¢'
T s rrEaE s 4 21°179'S 0°463E  3132° 30095
(0,20° 41.2'W) (0, 159° 18.8'E) 5 17°51.7'S 3°51'W 314.4° 300.95'
One of the equator crossing points on the GC track. 6 14221.2'S 6°476'W 315.3° 300.95'
i 10°473'8S 10°23.2' W 316.0° 300.95'
The vertexes: 8 721108 13537 W 3164° 30095
(46° 49.3'S,69° 18.8'E) (46° 49.3'N,110° 41.2'W) 9 3°33.1'S 17°208'W 3166 300.95'
The vertexes out of the GC track. 10 0°58' N 20°464'W  3166° 300.95'
11 3P 442N 24°119°W 316.4° 300.95'
12 TE220'N 27°392'W 3159° 300.95'
13 10° 582'N 31°100'W 315.3° 300.95'
Total bercator istance (a.:) 14 14°319'N 349458 W 314.3° 300.95'
15 18°23'N 38°287'W 313.2° 300.95'
6811.33 16 21°282'N 42°206'W 311.7° 300.96'
iy 24° 48 58'N 46° 23 8 W 310.0° 300.9¢'
18 28° 19N 50°396' W 307.9° 30097
19 31°70'N 55°112'W 305.5° 30097
20 34° 19N 60° ' W 302 8° 30098
21 36° 448N 65°9T W 299 6° 30099
22 39°133'N 70° 405" W 296.9° 163 24"
Grexm T 40°27.1'N 73 494W
| ) 5 10 15 i)
Number of waypoints
Total Mercator distance vs. waypoints no. .. oo |

6. GCSPro 2 R4S R (P 1-1)

- Great Circle Information - Waypoints

The great circle initial course is 304 5°%(IN 35.5° W) WP. Latitude Longitude Course Distance

The great circle distance is 6762.72' F 33°53.3'S 18°23.1'E 305.3° 209.93'

The total Mercator distance is 6784.39' 1 31°52.0'S 15° 0'E 307.5° 32823

The difference between great circle and Mercator distance is 21.67" 2 28°324'S 10° 0'E 309.8° 350.93'
3 24°475'S 5°0E 311.9° 373.94'

o reatmEs 4 20°37.7'S COW 3137 395.90'

(0,20° 41.2°W) (0, 159° 18.8E) 5 16°4.4'S 0w 315.0° 415.08'

One of the equator crossing points on the GC track. 6 11°10.7'5 10°.0'W 316.0° 429.64
7 6°16'S 15° O'W 316.5° 437.96'

Mo veimre=s 8 0°439'S 2000w 316.6° 438.99"

(46° 49.3'5,69° 18.8F) (46° 49.3N,110° 41.2'W) 9 4°350'N 25° 0w 316.2° 43161

The vertexes out of the GC track. 10 9°472'N 3°0W  3153° 419.61'
11 14°456'N 35° 0'W 314.1° 40151
12 19°25.0'N 40°.00W 312.4° 380.14
163 23°415'N 45° 0'W 3104° 35727

Total Mercator distancs (nm) 14 27°332'N 50°0W  308.1° 33437

15 30° 597N 55° 0'W 305.6° 31251

6811.33 16 34°16'N 60° .0'W 302.8° 29238
i/ 36°40.0'N 65° 0'W 299 8° 27436
18 38°56.5'N 70°.00W 297.1° 199.02'
T 40°271'N 73°494'W

6762.72

[1} 5 10 13 20
Number of waypoints
Total Mercator distance vs. waypoints no. . 4.0 |

7. GCSPro 2R ESE R (BT 1-2)
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[ R ELEREA]

B 1-1 LR PIRE 1-2 98- GCSPro #2=5( - #E&E R 77 ldlE 6 Bl 7 7= o Hjit
REEMTES By 7 ELHIIRL IR SR FTTRS  SUES—RAYE & KIS R RS EAY & m R E1%
I 25 R L ) SR AL (RO SRATTRES > — PRI = SRR (SE P ERER AR R it % (spherical Mercator
sailing )[6, 8, 10, 19] > i B (=7 bk Rl £¥ FI A BR RS AV 1AL 1) 4504 ( spheroidal rhumb line sailing )
[8, 14, 19, 20] ; MEMIMLIAI AT R AZEEERY - ZAmatBEEEAy A =AIE TR E - A
FRAAE AR ECEL (meridional parts) [6, 8] - &ERIBRA T 45l (meridional arc
length) [8, 20] ; &KEmSC[21E0EST - Wi & HYEERE B AT 4R EERY 0.5% 1 » & FEfiuEE S
HYZEK - BLABIE 1-1 BdamoC [141H9 B 3-1 AR » KFEEERE S & 6762.72 )8 - [MZLLHT
V5 SR R AR AR SRR B 73 A Fy 6784.35 JHIE 6786.84 L > W E YIRS/ NS 3 -

{f ~ &5

ARSI F RS U S HRBRHYR T 4P Y 4 - Rz B R 2 (2 NRy)
HEREY P4 EIB R R 5 iR E 2 SO 2t E M AH AR — IE X 2R
T RIF RIS B2 A E M S (EA R & - SR A0 Het
BPR RS 2 SAEAE - DRTRHIER = A5 (SRR e CBEE R - s E
HiEfer R R REER A EEERm = A2 T R — i - &% - JILL
HIRPTER KBNS HIET AR - A CEBREEATT

1 REREVR TP HE R R E R AL RO KPR AR S TR © [FBcit -
HEEREY A& (B Al R A IR S S B KRR R B & R — > o AR E
e KBTS HEERTREE (Le)  FRE SRS HRIAEFRERERE (L) B F 2 X Ay
&7 (DLorx ) T 5 KPP ZREERIPA F 2 X Z R FERE (Dex ) BURBEIMR A (C)
Fon > WlE 2 BAfE 5 FR o

2. KEFES B2 SR E AR TR E R REKP 2 AHAYER — IR R B AR
TR > MRS EARN 8 > BRI IR B HEE AR
EEEEAHRE S [12-1410 757k - AU Z55T 2% - 5951 SRR 2 SR - (RS
B BUER - i E S BRI = A5 > LB = A2 R 5T Z -

RAFEE—TE > EFEE > BIEER > WEFE S RS 0EsrI AL
=Pz B T RO s R R RUSCRW - | meSRry@ig g TlsE « B2
B9 ) AANENER RAT EBR4E (1877-1027) #y T =fEiE5t , [22] « B " WER PO S -
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