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Abstract; When traditional gauss projection method is used to treat long-span lines in east-west direction, the

frequent change belt can solve neither the reference ellipsoid projection to Gauss plane projection length deformation

WrHE HHA:2017-06-08

E&THE [FERKARBAIS (41574009,41501437) s VLI & A A BL# 5 4 (20151BAB213030) s 5 B 4 i AL T2 AF 5
ORI P,
Supported by National Natural Science Foundation of China(41574009, 41501437), Natural Science Foundation
of Jiangxi Province(20151BAB213030) and Foundation Project of Engineering Research Center of Universities
in Yunnan Province.

YERB N A &R (1992, 5 BRI BE TR 80 L AF 5 A B9 J7 1] 2 GNSS TR S i o 7 3138 5 BT 28 8 AR i
5978, (E-maiDb_ jinwei@163.com,
BT ORR N 5 W B G R T AR W, BFSE T 18 O K e M R RS 8 AR U i, (E-maiD)
138660255@qq.com,



100 TR KXKFFR %41 %

nor the influence of the height to the length of the deformation caused by the domestication. Therefore, some
scholars have proposed a new method to establish an ellipsoid of engineering based on the theory of least squares,
rotation of space coordinate system and ellipsoid transformation. Based on this theory, the authors verify and
analyze the method through the specific examples of high-speed railway GPS control network. The experimental
analysis shows that this method can greatly reduce the deformation component of the transverse axial direction after
the projection, avoid the phenomenon of Gaussian projection zoning, and effectively reduce the projection distortion
caused by elevation. It is especially suitable for long line engineering with long span, and the mathematical model is
mature and the calculation process is clear, which can be used for reference in line engineering measurement.
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Fig.1 Projection plane height and horizontal coordinate projection deformation
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Fig.3 E,—E, the establishment of reference space rectangular coordinate system
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Table 1 The deformation results of each site of “E, ellipsoid Gauss projection method”
S5 KWK B KM L L /R ve /R 83/
H/m /(em « km™") /Cem » km™ 1) /Cem » km ™)
GPo1 40°19'30.635" 104°58'54.5012" 2 831.33 1.31 0.60 1.92
GP02 40°19'12.2374" 104°58'52.7221" 2 834.63 1.26 0.64 1.90
GP03 xx% °18'30.5721" xx °58'01.3428" 2 853.59 0.96 0.69 1.66
GP04 40°18'18.6118" 104°56'45.5211" 2 853.56 0.96 0.79 1.75
GP05 *x% °18'14.6364" x% °55'28.7067" 2 853.43 0.97 1.00 1.96
GP06 40°19'04.9548" 104°53'11.9389" 2 869.39 0.72 1.07 1.78
GP07 40°33'41.9017" 103°53'57.7689" 2 806.35 1.71 0.67 2.37
GPo08 41°00'30.2421" %% °57'28.6100" 2 931.21 —0.25 1.05 0.80
GP09 %% °02'51.8541" 101°11'28.6109" 2 919.20 —0.07 1.02 0.95
GP10 42°18'18.2168" 100°17'13.3658" 3095.12 —2.83 1.01 —1.82
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Fig.5 Projection deformation statistics of the length of each point
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