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

mEme Thee £ 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

2. FEIRFFEENFBMESKEMEER). () EBFERE; b0) FESEHERE; (o RIKEKRF; 4 =
BYFFRRERS

DOI: 10.12677/gst.2018.63022 199

MR AR


https://doi.org/10.12677/gst.2018.63022

M &

SEEMTERERZEN T, RS L5 ER R .
3.2. FRIRE THEBRNZRS

AL FONF D, SREARERBIRE TR EAL . BARNA. BE. FEH. TN
Rl Z RIS Mgk 5 KBk, HPZEmmaiEtscgfn, KAMEHLGRER R, Eidad
PORTLFE 3. FETF3R 3 2Wamd MHKREE, VR BEG T %2 B At 2 B Br 35 B 5 18] 128 /A 0
L 5K EmL & 3 friw.

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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