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Abstract

As a commonly used isometric projection, Gauss projection is widely used in various applications
of geodesy. Regarding the earth as an ellipsoid, the traditional Gauss projection mathematical
formula’s computation is too complex to clearly reflect the nature of Gauss’s projection and its
distortion. When the Earth is considered a sphere, the Gauss projection is equivalent to the trans-
verse Mercator projection, so the Gauss projection formula can be expressed as a compact closed
form. In order to solve the problems in the traditional method, the projection deformation at a
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special point and the projection deformation in a 6-degree strip are calculated by the spherical
formula in this paper, and the projection deformation rule of Gauss projection is analyzed.
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Figure 1. The principle of spherical Gauss projection
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Figure 2. Curves of length deformation ratio with latitude
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Figure 3. Curves of length deformation ratio with longitude
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Figure 5. Curves of meridian convergence with longitude
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Table 3. The differences between the closed formula and the traditional power series expansion of length ratio

# 3. BRERANSHREZKELASLAASERRRBRARNCE

Am =15 =30 p=45 @ =60 =75
A=05 251x10™ 355x 10" -533x10°" —222x10% 2.22x107%
A=T 1.61x 1072 2.22x107% -3.48x 107" -1.47x107% 1.29 x 10
A=15 1.83x 107 2.54 x107%2 -397x 107" -1.67 x 107 1.49x 107"
A=2 1.03 x 107%° 1.42x 10" -2.23x107" -9.38 x 107 834x107%
A=25 3.93x107%° 543 x 107 -851x107" -358x 107" 318 x 107
A=3 1.17 x 10°° 1.62x 1070 -254x107%° -1.07 x 107 9.50 x 107

Hi7e 3 MIE 6. [ 7 ATJ, (ELZE AAE ORI 3VERININ, BRI BT B0 KL LA & A AL S 2
HURFF PR RN 2N T 107°, T4 42 A EHET 8T 30, Wi 4axt ZEBEE LS o (1
Il /N AR 3 1

Figure 6. Absolute differences between the closed formula and
the traditional power series expansion of length ratio
6. BREKELLARFEREKELL AN BITEE
432 SR FFEUSALARNEEITE
A 4.3.1, REEmIHREKELAXFTRETIC Ny, ERBREA S EERIC N y,, W
7, =arctan(singtan 1)

. 1.5 ) (18)
7, :/15|n(p+§/1 sin@cos” @

RIS ER T S TR T RISUR A G R m B AR ZE Ay =1, -y, « P AEBUF T E BRI
4ifE o N 0°, 15°, 30°, 45°, 60°. 75°, £ AN 05° 1°0 1.5°, 2°, 2.5°, 3°Hf X B ERT = sy
LRSI A RFUE G m i B AN ZEE, WREBOLRIWBIE Z) =700, g Rk 4 o,
FLAL SR o

DOI: 10.12677/gst.2023.112007 63 WezRl2EH A


https://doi.org/10.12677/gst.2023.112007

1.5 x10°

13 x10°

1.1 x10°

< 9.0 x10°0
4
#

7.0 X100

5.0 X107

/ 3.0 x10™

oL R : : ‘ 10 =10

00 05 0 1s 20 25 3.0
BEI)
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# 4. REARANSHRETFENLAAS 2R ERRAREBRARNCE

Ay @ =15 @ =30 @ =45 @ =60 =75
A=05 1.47 x 10712 1.58 x 10712 5.96 x 10718 -1.83x 1072 -1.74x 1072
A=T 469 x 107 5.06 x 1071 191 x 107" -5.54 x 10712 -5.58 x 107%?
A=15 356 x 10710 3.84x 10710 1.45x 107 —-4.44 x 1071 —-4.24 x 1071
A=2 150 x 107° 1.62x10° 6.11x 1071 -1.87x 10710 -1.79 x 10710
A=25 458x107° 494 x10° 1.86 x 107° -5.71x 10710 -5.45 x 10710
A=3 1.14x 1078 1.23x10° 4.64 x 10°° -1.42x10°° -1.36x10°°

e 4 R 8. 81 O AIAL, 7642 A 7F O 3R, BRERIIHRE TP AU M 4 A SR
SRR IR TR S AR 2N T 107 rad, 12422 4 FKSITE 280 3210, 21 o KATE
01 50° 2 [N, 4574 M40 25 (75 2 2 O T T S 8

Ay 1. % 10°*

5.x10° |

Figure 8. Absolute differences between the closed formula and
the traditional power series expansion of meridian convergence

E 8. HKEFFE&WSAARMERANNENEE

DOI: 10.12677/gst.2023.112007 64 WezRl2EH A


https://doi.org/10.12677/gst.2023.112007

80 1.245 x10°*

1.079 x10*

60 -

9.130 x10”

7.470 x10°

5.810 x10°

4.150 x10°

20+

2.490 x10°

ok § 8.300 x10°
0.0 0.5 1.0 L5 2.0 2.5 3.0
ZZI()

Figure 9. The contour map of absolute differences between the closed
formula and the traditional power series of meridian convergence
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