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Application of e-GNSS RTK positioning system to the
accuracy analysis of numerical cadastral survey-taking
the Caotun framework as an example

Abstract

In recent years, the popularization of e-GNSS real-time dynamic positioning
system has made it no longer difficult to obtain high-precision coordinate
positioning results and improve operational efficiency in real time. In addition, e-
GNSS has a variety of coordinate frame calculations. If the e-GNSS real-time
dynamic positioning system can be correctly applied to cadastral survey
operations,it can not only overcome mapping control point loss or poor mutual
visibility, but also improve operational efficiency.

This study uses the e-GNSS real-time dynamic positioning system to
produce different error concepts under different operating modes. Using three
different coordinate frame operation methods, each supplement subsidiary station,
and then use these supplement points as known points, and first convert and
supplement each parcel corner coordinate by three-parameter conversion Point is
the same framework, first analyze the gaps between the database matrices
generated by the above different operation methods. Then take field measurements
according to different coordinate frames. Directly A Posteriori comparison of the
coordinate stakeout values under the two different frameworks with the field
boundary will result in the direct observation gap, which is close to the error value
and true value.

The research results show that the results measured by e-GNSS in the
previous different methods, in Accuracy, do produce completely different results
from different operating methods. Among them, the difference produced by the
Caotun frame is the smallest, but the average error between the measurement point
and the determined point in the field directly A Posteriori is 8.6 cm.

Keywords: e-GNSS -~ Cadastral Surveying ~ A Posteriori
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##Datal

library(*“readxI™)
my_data <- read_excel("a.xlIsx")
modell=Im(my_data$x1~my_data$x2)

summary(modell)

Call:

Im(formula = my_data$x1 ~ my_data$x2)

Residuals:
1 2 3 4

0.02113 0.01578 -0.01789 -0.01902

Coefficients:
Estimate Std. Error t value Pr(>|t|)
(Intercept) 0.007906  0.038838  0.204 0.858

my data$x2 0.179944 1.606782 0.112 0.921

Residual standard error: 0.02624 on 2 degrees of freedom
(4 observations deleted due to missingness)

Multiple R-squared: 0.006232,  Adjusted R-squared: -0.4907

30



F-statistic: 0.01254 on 1 and 2 DF, p-value: 0.9211

Fd bt otk APHs BXEMTAPHEET LT 2%

1. X1 X205 3+ 3 e ﬁft‘?’fs‘?i‘ % X1=0.007906 + 0.179944*X2

2. f24EP-value » X244 X1% ¥

3. d R-squared=0.006232- ¥ v i fFHCL] 8 fie & (FRRIAL 4 )2 H 2 i
Flb T R HXIE X222 B aip i £ 7 %

plot(my_data$x2, my_data$x1)

abline(Im(my_data$x1~my_data$x2))

##Data2

model2=Im(my_data$yl~my data$y?2)

summary(model2)

Call:

Im(formula = my_data$yl ~ my_data$y?2)

Residuals:
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1 2 3 4

-0.030329 0.021384 0.006214 0.002731

Coefficients:
Estimate Std. Error t value Pr(>|t|)
(Intercept) 0.02618 0.02038 1.284 0.328

my data$y?2 -0.37137 057629 -0.644  0.585

Residual standard error: 0.02668 on 2 degrees of freedom
(4 observations deleted due to missingness)
Multiple R-squared: 0.1719, Adjusted R-squared: -0.2421

F-statistic: 0.4153 on 1 and 2 DF, p-value: 0.5853

o AT > AP BYRRR i MR T R

1. Y1&Y2i5 2+ deme Efﬁii;“] % Y1=0.02618 - 0.37137*Y2

2. 134xP-value » Y2¥+Y17 % ¥

3. ¢ R-squared = 0.1719 » ¥ v > i jF 3] cnd fe & (SRRl 4 )24 7

FpE A Y18 Y22 F crdp B 5

plot(my_data$y2, my_data$yl)
abline(Im(my_data$yl~my_data$y?))
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