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Abstract

Gaussian projection is a non-iterative symbol transformation that does not require iterative calcula-
tions and is more convenient and direct. Expressing the series coefficients of the existing Gaussian
projection transform as eccentricity parameter ¢ and using the third flattening parameter n
can reduce the series power by half, converge faster, and simplify the coefficients. This article dis-
cusses the derivative method and Series function method for Taylor series expansion of explicit
and implicit functions. Based on the non-iterative algorithm of complex Gaussian projection
transformation, using computer algebra system, a new expression of the 7th power signed series
with the third flattening » as the parameter is derived for the angle transformation formula. In
fact, when the power of the series is set to 5, the accuracy of Gaussian projection transformation
is less than 10-6¢ m for Cartesian coordinates and less than 10-12 rad (10-7") for angles. The core
of complex Gaussian projection transformation is the angle transformation between real latitude

and longitude (B,l) and complex equidistant latitude y,. Two implementation paths are pro-
posed for the angle transformation between complex equiangular latitude ¢, and complex equi-
distant latitude y.: indirect transformation path (with complex latitude B, as the indirect vari-
able) and direct transformation path.
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Figure 1. Non-iterative transformation path diagram of forward and backward calculation between geodetic longitude and
latitude (B,/) and complex equidistant latitude y/,
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3 edi g q/rad 0.567699332168 0.567699332168 4.359846E—13
G I/rad 0.013792451809 0.013792451809 0.000000E+00
MR px/rad 0.539495977396 0.539495977396 4.620748E—13
py/rad 0.011833952487 0.011833952487 4.646006E—13
KHAE  Bx/rad 0.542460595682 0.542460595682 0.000000E+00
By/rad 0.011871291124 0.011871291124 5.230018E-14
HFEEEAE  wx/rad 0.540235157914 0.540235157914 0.000000E+00
wx/rad 0.011843294798 0.011843294798 3.183998E-13
HA AR x/m 3439978.971 3439978.970083 3439978.970083 9.778887E—09
y/m 757412.873 75412.872424 75412.872424 5.966285E-10
y5/m 575412.872424 575412.872424 0.000000E+00
Table 5. Non-iterative Gaussian projection transformation result
=5 FEKESHBRERESER
2R RXES %ji’xlfi gfifi 7 /;r%ﬁ?i%)
FOLF2E LO/deg 111 111 111 111
g B 31°04'41.6832" 31°04'41.6832" 31°04'41.6832"
ZRE L 111°47'24.8974" 111°47'24.8974" 111°47'24.8974"
£ eai0 q/rad 0.567699332168 0.567699332168 4.359846E—13
G I/rad 0.013792451809 0.013792451809  —5.100087E—15
SR px/rad 0.539495977396 0.539495977396 0.000000E-+00
py/rad 0.011833952487 0.011833952487 4.602013E-13
KM E  Bx/rad 0.542460595682 0.542460595682 0.000000E+00
By/rad 0.011871291124 0.011871291124 4.789918E—14
PR yx/rad 0.540235157914 0.540235157914 0.000000E+00
wx/rad 0.011843294798 0.011843294798 0.000000E+00
HLA AR x/m 3439978.971 3439978.970083 3439978.970083  —3.697351E—07
y/m 757412.873 75412.872424 75412.872424  —2.789602E—08

y5/m

575412.872424

575412.872424

—2.700835E—-08
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MERZE <102 rad (1077).

5) S HHL AR AL O R S EOR M S 2 P (B,1) SR BCEIEBS A 1w, Z A e, AL
¥ o, SRBEE B AL v, 2 M, SCHLB A A % B A . $EF (6 A A e

B O

W 7 TR R S0 DB BRI 45 T 1 K1 SCRE, TR 30 8 !
eI B

oK B AR #4100 H (42174051).

SE 3k
Wa M. ZABSEEUE L WA T[], 223, 1982, 11(4): 268-282.

]
[2] FEMH. B RESZEMII]. MR, 1985, 14(1): 51-60.
[3] #EF. SEABEIMBRITIED]. MIREN 2 2B %Kk, 1994, 11(2): 133-139.
[4]  HESr. MHERACHLME=AM]. dEET: MASCE HRR A, 1988: 48-49.
[5] BRfE, SEEB. PHERKHLINEZEM]. Jbat: UL HARAE, 1989: 18, 168.
[6] #JEF. HhEE A EE 5 07E M. db: W4 B ARAE, 1990: 56.

[7]  FLFETT, FWEREA, XISRE. KHEEEANGE 2 o) M. B BB 22 L, 1990: 115, 169.
[8] U/, KRAESE. Gauss S I A RERIRI]. WL 22Bisa4k, 2001, 18(3): 157-159.
9] ZEFh, G SR N E RN WL SR, 2008, 37(1): 5-9
b, LT, HEARECR G S K =50 0 A M. B3 BB ol A, 2004: 107-110.
[11] a8, VTT. KRR R RHZEHEIM]. dbat: B Tk Rtt, 2005: 99-101.
b, ZRERN. KM ETHEARE T IM]. JE5T: B H R, 2018: 91-95.
AIEF, b FELEERITANEARED]. W4, 2007, 27(4): 6-10.
[14] ZFJEAb, £, U EERBR W EIBEEAEERAX[I]. BELs, 2009, 29(6): 5-9.
15]  ZEEAD, 1/, 200, SR MY RIARNT S I B A R B R[], MARFRAR IR, 2012, 29(2): 109-117.
16] /b8, ZEA. mBGERERRECRIRIM]. dbat BEA AR, 2021: 127-130.
17]  ZJEAN, W, 2T FIAE AR B TR OTED]. B TREREE, 2016, 28(1): 15-19.
18] Wb, ZEEAN, 2R Hh BT ENARE AT SR R[], T4 2R, 2017, 46(10): 1557-1569.
191 508, VR, B, Sl B AR R BCRR IS BUR )], EEEINZ:, 2017, 37(2): 27-31.
201 XUKiE, JTHUE, MRKLL, S5 FETSEEEE ML s B AR B )] WERHFAHIR, 2024, 12(4): 349-358.

DOI: 10.12677/gst.2025.133018 164 WezRl2EH A


https://doi.org/10.12677/gst.2025.133018

	复数高斯投影变换非迭代算法的2条路径
	摘  要
	关键词
	Two Paths of Non-Iterative Algorithm for Complex Gaussian Projection Transformation
	Abstract
	Keywords
	1. 前言
	2. 复数高斯投影变换的2条实现路径
	3. 函数的Taylor级数展开
	3.1. 显函数的Taylor级数展开
	3.2. 隐函数的Taylor级数展开

	4. 复数高斯投影的角度变换系数
	4.1. 变换系数、
	4.2. 变换系数、
	4.3. 变换系数、
	4.4. 变换系数、
	4.5. 角度变换Taylor展开式的余项估算

	5. 复数高斯投影变换的非迭代算法
	5.1. 角度正变换
	5.2. 角度反变换

	6. 变换实例
	7. 结语
	致  谢
	基金项目
	参考文献

