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Abstract

The rhumb line, great circle route and large ellipse route are commonly used in the field of navi-
gation and aviation, but it is difficult to analyze the different manifestations of them under the dif-
ferent types of projection through the route equation. The computer algebra system not only has
powerful symbolic operation function, but also has a strong image visualization function. It has the
advantages in the application of drawing of map projection, calculation and analysis of projection
deformation, and the transformation of projection. In this paper, by using the computer algebra
system software Mathematica, the contour route, great circle route and large ellipse route are
drawn under the different types of map projection based on the earth sphere model and ellipsoid
model, respectively, which provide the strong support for research and teaching work on route
planning in the field of aviation and navigation.

Keywords

Rhumb Line, Great Circle Route, Large Ellipse Route, Computer Algebra System

ETHENRBRGHE Hint
HEARHR TR

BN, 28, FRA, AgF

BETERFSHNIAER, Wt R
Email: "songlin829@126.com

WekE HiA: 20184F6H21H; FHHEM: 20184F7H12H; KA H: 20184F7H19H

SERER

CESIH: MM, G, FEEAN, XER. TR RGN AR FERE TR, AR
Hi A, 2018, 6(3): 196-202. DOI: 10.12677/gst.2018.63022


http://www.hanspub.org/journal/gst
https://doi.org/10.12677/gst.2018.63022
https://doi.org/10.12677/gst.2018.63022
http://www.hanspub.org

M &

R

FAN&. KEMLZS RIS SREIREARNE, ERFRMESRE TRRIAARR,
WL EEU BN H=F AR R THARRR. HENARBRENEFT BRI
SiEHEIhe, WHRAMRBRNEETIMAIIR, EHESYRS. TR THES . AR
I3RS T IS R A A G e T B RE LRI 3 . BRHAE B R BT BB R GiMathematica
B, RIETHIRRARE SHEREET, EARRUMMBERET, BRERUSANE. KENRS&N
RWEML, AT A RREEFHEMRI ML E, 2 IR SR BT A B TIER
HF 138

Xeia
FAML, KEML, AMEML HENREERS

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

WA A MM KN KBRS o, S8 M 2R 1R HER BT S Bk -
SR FE A R 2. FESCPriE EAUT SR, gk SHEREL R — BUE S, it
FEARES B X BRAE R B . R RTINS AL W R - KRBTSR 3R s A R R RO G, 2
MU AEPAAT AUREROR . B FE R v s LTI AR T8 [ O RTEAT AR 5 I, R IR R AR 2 KR/ T35 41
Fe i . Bk, FHRAdFat, MM AERTRE R SRR . BT SORRATZ N 2 Kt
ERALNERRID, T SEBR EERE — MR BRI, DR R AE i PR RS 2 T 5 Pl R R R i . &
Xt BB =R, [E A S EE TR T ORI OIS AT SR .

SCRR[1]-[61BE X S ATZR A IE S AR, HERFRER I _ES5 ATk OsE I A3k, SEMME 5 R K 2
St ST b X S5 B 1R AL B I R R TESSE AT 7RSS STHR(7] [8] [9] [10] [11]
B RN BT SRR, SRR S KBRS R R LR, K18 BE s 5 KR e 5
AR RIB] ALK % B T VAT TR 9E s SCHR[12]-[ 17500 RIEIAT R S R IR TR TSR 22, R R
FERRT_E PRI AR R 28 B, DA SOR IR R 2k 5 T M 2 2 18] (1 X ) 5 22 e 48 A R EAT T F I

A SRR R R T X6 P ) I S R S B 2 e SR EAT W AT, XA T T L R R T
Bb, DI, A6 EH I AAE BB P Il B AR R AT REE R e ARt FL . H 20 i
90 AFAL , AATFELBRE 7 55 B B f e e o R v e A P T RNV R G i B i T A,
S T TARRCR, BUS 7R IR RIEA SO B BAT 58 KI5 5 s S Th g5 rT AL Zh RE T SEHLAR
HAR LGN Mathematica, JFASFISERAR T 00 FINTAZEAT FTALAL 0 M, AR Z I RIAR I e 25 T
TERAHENSHE L.

2. Mathematica B ft
Mathematica 3% {42 H 3% [E Wolfram Research 2 &) F & 19— 2K 1 FAURE B 894, 28Rk 7 BB 1

DOI: 10.12677/gst.2018.63022 197 MZRLERAR


https://doi.org/10.12677/gst.2018.63022
http://creativecommons.org/licenses/by/4.0/

M &

H. 5B B RGE 2 MgrERL. TEMFSEHE RS . ZRAEEELRRAS
EHIIAE. A =R T DR LA R 2 TR B AR, T2 S TN AR, S AR e 18]
[19].

7t Mathematica ', Geographics fit 2 2Ll B FIEATE S, BERZamAEm, v HTAEZR
Fosth B R 2, R mT DL I 1R A oR By 2 AT B A RBUE 4R . w5 i . HAS K EEE
YRS SO ML D RE WL 1.

Horpr, Gl B A A2 GeoModel RJ LI FEBR 25 AR A B BRI 2 154, @i A dn &
GeoProjection 1] PLIEFEALHE S RALHE . MR RIGHRE, ORI AE 50 R B RA, @it g
124 GeoPath W] DAFEHB R R X [A] E4x A MM KEMILBORMGE M Z. Wkl 1 s, 2Bt
B[R B 2 HH S5 R AR R AR 28 RAE I, e R AR BN LM SE AL, @itz EnT DLE W
H A BT AN [ RS N SR AR IR SURE .

Table 1. Map editing command of Mathematica
%% 1. Mathematica M [E4mE &GS

HEmS Thee L Thee
GeoBoundsRegion b BRI S X 5k GeoCenter HbyER O
GeoHemisphere A S A B R AR )2 ER GeoGridLines i B P A 24
GeoMarker HFRFRIC GeoGridLinesStyle i HE X A 2 A
GeoPath LB Ko GeoModel Hh ALY
GeoVisibleRegion i A DL X 35k GeoProjection Hh PR 5
GeoVisibleRegionBoundary HEE AT UL IX 4530 GeoRange Hb 3V
DayHemisphere B Ek GeoRangePadding B G A
GeoStyling Hh T G GeoScaleBar o3 LA R
GeoBackground PR 5 GeoServer PR R 4% 44
GeoGraphics[{GeoF’ath[{ London = |,| New York City b | ¥4 },

"RhumhLine"]}, GeoProjection = ¥, GeoRange = "World",

GeoGridLines = Automatic] & /@ {"Mercator™, "TransverseMercator™}

Figure 1. Rhumb line on mercator projection and transverse mercator projection plane
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Table 2. Parameters configuration of domestic route
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Figure 2. Rhumb line and great circle route on different projection planes (domestic). (a) Mercator projection; (b) Equidis-
tance conical projection; (c) Polar stereographic projection; (d) Lambert isometric conical projection
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Table 3. Parameters configuration of international route
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Figure 3. Rhumb Line and Great Circle Route on Different Projection Planes (International). (a)Mercator Projection on
Sphere; (b) Transverse Mercator Projectionon Sphere; (c)Equidistance Conical Projection on Sphere; (d) Lambert Isometric
Conical Projection on Sphere
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Figure 4. Rhumb line and large ellipse route on different projection planes (international). (a) Mercator projection on ellip-
soid; (b) Transverse mercator projection on ellipsoid; (c¢) Equidistance conical projection on ellipsoid; (d) Lambert isometric
conical projection on ellipsoid.
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