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Using variation analysis e-GNSS real-time dynamic
positioning system Applied to numerical method
Cadastral Surveying precision and accuracy
Introduction
Abstract

In recent years the Nabional Land Surveying Mapping Center has promoted the
e-GNSS real-time dynamic positioning system, making it easier to obtain high-precision
GPS positioning results and improve work efficiency. Moreover, e-GNSS has a variety
of coordinate frame solutions. If the e-GNSS real-time dynamic positioning system can
be correctly applied to Cadastral Surveying operations,In addition to overcoming the
problem of poor mutual vision mapping control point, it can also improve work
efficiency.

This study applies Variation analysis to characterize the different error concepts
that are commonly used in e-GNSS real-time dynamic positioning systems under
different operating methods. In a few common ways of operation, each point is added,
and then these supplementary points are known as the known points, Use
Three-parameter conversion to convert the coordinates of each boundary point to the
same coordinate as the supplementary point. The significance of the differences
between the matrices of the database established by the operation method. According to
the different distribution cases of independent samples Variation, the variation numbers
of two different cases are substituted into the numerator and the denominator, and the
detected values and relative p values are obtained, and the premise is that the data of
each group are independent and homogeneous, and the error Independent, error obeyed
Normal distribution.

The results of the study show that the results measured by e-GNSS in the
different ways described above, Precision and Accuracy do produce different results.
Among them Precision is calculated by Variation analysis, Accuracy by means of
average absolute error, the common direction is to control the original known point and
there is no heterodyne result, the difference will be Will tend to be minimal.

Keywords: e-GNSS - Cadastral Surveying ~ Variation ~ Precision ~ Accuracy
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R ¢4 0.006797
FHEEM . 0.00352

BEAESR  0.006641
B 305
ANOVA
B SS MS F HEE
fEl 1 9.15E-05 9.15E-05 2.0737369 0.150886
252 303 0.013364 4.41E-05
il 304 0.013455
B BERR it P TPR95% FMR95% TR 95.0% [FR 95.0%
e 0.066746  0.00038 175.5228 8.41E-307 0.065998 0.067495 0.0659979 0.0674945
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2 pn 2 (error sum of squares)

SSE:ii(xg —.%1.)2

i=l j=I

2% ® (sum of squares between)
s 2
SSB = an. (xi —x)
i=1

2 5B Tiodcz SE R Ak BAMToE SEILRY > AR T
$o4c £ (1-0)*100965% & 13 47 5 0 & -

1 1 1 1
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R

library(readxl)

col_types <- replicate(20, "numeric")

positionl <- read_excel("Desktop/positionl.xlsx", col_types = col_types)
View(positionl)

Bk (CRFgEE RRGE-1) E+100 ) )
library(Metrics)

accuracy_1 <- mae(position1$x, position1$y)
accuracy_1

[1] 0.06674622

WAk ORI EFE F AHREE-10 FH+113E) )
precision_1 <- sd(position1$y)

precision_1

[1] 0.006663835

Bk kA gEH ARE-20 3E))
accuracy_2 <- mae(position1$x, position1$z)
accuracy_2

[1] 0.02597699

WRR ORI EEF Y BEE-2N 46))
precision_2 <- sd(position1$z)

precision_2

[1] 0.00292452

Bk CRAFERFERAEREE-3-ZHT+2 )

accuracy 3 <- mae(position1$x, position1$w)
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accuracy_3
[1] 0.3451868
Hrk CRF e B RRE-3-E HLi+2 1 3E))
precision_3 <- sd(position1$w)
precision_3
[1] 0.1377052
Brp e (CR7FFFEE BR(RRZ +452))
accuracy_4 <- mae(position1$x, position1$v)
accuracy_4
[1] 0.02198273
MRER (R G B ARk Ux +h5x))
precision_4 <- sd(position1$v)
precision_4
[1] 0.009239743
-~ BERPEE (PR R R T2 EHFELSS N R E)
J\ﬂ R E AR L RAE+Z £ 4R52 0 20 VBS-Rtkap £ - 3. VBS-Rtk 1
AN Z A1 E o4, VBS-RtkE & 2 i -
C A FE R T (O s R R s 1)

R EEEE B R 0 1. VBS-Rtkap £ - 2. VBS-Rtk Ip £ 4170 £ 3. VBS-
Rtk &2 += & 4352 o 4, VBS-Rtke 4% < i+ o

c P RBEAEE S AT SR T 0 1IVBS- Rtk 2 2 R i
B %.“q‘ﬂéi o FREF 0 AATINA P N BEBIES LAY AR
FREEARF - LB

21



w2 &k

2L =)
-~ B

A MIEL AR APRE T - LG 2 & o A e-GNSS TR
is f SRR PRSP S AR RAER TR SR B RS
AR R LSS R P L R BPIIE ¢ T €ONSS VR L) 5

A R F NG EFERT FIAE OV AHARE BRIBELL T LoE T
/T;u AT RESE LB B u;ﬁ,}; B4 T R AiE 34 o0 BFE
AL se g SO A RARL S 1428 T RGH]C BRI RY 2 g d
GRNMEAE BEAERA G 25048 0 2 sk B B R AKRALTEO03
Qboﬁ%uﬁﬁﬁﬁﬂ*vﬁrﬁﬁ%§Gﬁéb’nugﬁéwgﬁﬁ’ﬂﬁ
BEAFE(0LO A BBEMERE EREFRE YrE MBS BAZE RS
BRRERLZ 220  HBEKRALZ 0.9 24

\_1

~

I RERBEIRTE AR ALY R RLZE 2457 &0 2 e-GNSS T fi
AR R Sk A RAP MR T2 0 EiEES KA o 4
§13

=3

GREBER AR - RUEHEAT 0 R R BT R S R S RD B
GHREREHK TBBP o AR AN FHREET 0 S FAFL R RY
= R

BB A AE T AHEET B R
1. e-GNSS B2 fm &R Rb > B3 F AKNF| 2 e @ B H£R Y o

PR k- Jé}i«?']‘% A ﬁ EL AR FNT AL 2 RN BRL BER R
T E

4 FEEEFT USRI REERANE T AL A

#
D, ZEIROT A5F B M3 NEFEFET AR NERAFI AR FF LEET L

2

CE R A A A R L I

6. 2 ARLRE 4 R 2 e-GNSS TS i ik it (7 WR B 0 @ E P SR
. ?JEJC‘ N «;F|J7 I_%F’if ﬁﬁé_ﬁ-v&,“’w @ﬁii:ﬁﬁﬁ?ﬁﬂ'_%%ﬁ# ; ﬂ%’—i’zjfgi -
$p | pam

N

22



A

- P FEISEL RIE Y w0 Te-GPS fFk A BT pER T
Fa kL 20050

SRR 2 Rl Y s Te-GPS Ei kAL R AgpdlRI R FE 2T 02007

SRR R P e T2 24T GPS (&~ RTK ~ e-GPS
)z v ¥ 538, 52010

2z ~ TGNSS P-i# ##
2013 & -

o P B g gt Te-GNSS TpFE i ke BRI 4FE 0 2014 & o

A~ THmreddrE ) FEME ¥ 32 L% 3 H oL TAFF 1826 F o

= ~ (AP https://zh. wikipedia. org/wiki/%E6%97%B6%ET%A9%BA%).

A~ Anonym, 2002. Structural Deformation Surveying (EM 1110- 2-1009), US Army
Corps of Engineers, Washington, DC.
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