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Measurement accuracy analysis and engineering application of domestic equipment

based on BDS-3
SUN Hongrui, GE Jinlong, ZHANG Dengkui
(CCCC Third Harbor Consultants Co., Ltd., Shanghai 200032, China)

Abstract: According to the urgent need for domestic substitution of survey equipment, the static acquisition
data and dynamic RTK acquisition data are studied respectively based on the Beidou-3 navigation system. This
article adopts statistical analysis methods, combined with the case analysis based with the project planning stage
measurement of Yantian East Port. The results show that the domestic survey equipment based on the Beidou
navigation system can not only meet the accuracy requirements of conventional engineering, but also establish a
high-grade plane control network. It has a high cost advantage in the water transport engineering survey, which has
good reference significance for accelerating the implementation of the Beidou Navigation System to replace the GPS,
and provides beneficial suggestions for similar engineering applications.
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Fig. 1 Domestic GNSS receiver ( CHCNAV T10)
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Fig. 3 Master control network of Yantian port area,
Shenzhen Port
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Fig.4 Comparison of coordinate difference values

calculated by different softwares
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Tab.1 Coordinate difference values calculated
by different softwares
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GPS3 -1 -2.1  -24 -0.2 -0.6 0.2
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Tab. 2 Static measurement calculation results
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TR +1.0 +0.9 +0.8
PRI 1.5 +1.3 +1.1
k-1 +1.8 2.9 +1.5
k-2 1.5 +1.4 +1.2
k-3 1.5 1.5 +1.1
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Fig.5 Comparison of mean square error of control points
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Tab.3 Dynamic measurement accuracy

L U] I#i 7€ it RAEALS e

Hh s K /b el /9% K fem K fem
GPS2 4 98.5 2.3 +3.5
GPS3 2 99.2 +1.8 +2.7
GPS4 3 97.8 2.1 +3.2
IRis-1 5 96.7 +2.6 +4.0
EHROIE 4 99.5 £1.5 +2.5

M 3 Al N, BDS-3 3 RTK - I {6 B2
HE3 em LI, SFEREREAE S cm DAY, WTDAGH &
EFEHE I PR B R R 2 B L AT, R
Gral G AT DA EkE B RS E v, R TR —
WO, BN EERE BEHE bR 340 2 B0 o UK
Ry L A AR R R A 1A ) S
3.2 A AR

HI T AU P& R A AR S0 28 B i B Be iz 5
TRERE M E BRSPS A B R IE R
AN, UL DX PR A AR, AT A I g
RAMVEN R AR, A B KW 2, WK B
KT, PRk BRI T ), 7 ™ A 45
PR FE A AE L ARE B2, e TC S el (AR5
BEMKAL) FEAT KM &, 52 GNSS (55 A K
(R e P AT S

SN AT FE M B RMAE @Ry, ik
2 GRS T10 000l [F) A5 0
[f] 20 F K BRI &, Horh— & T10 {405 BDS-3
5%, JH—6 T10 I GPS {55, X /KT i
Je H B A7 Ak B 347

VEHE 2 A LAY BEAE S ar B R 42, 0 4 1 ]
>4 2021-06-24 T12:30:00—T12:50:00 FI 2021-
06-27 T11:40:00—14:45:00, S & 2k $0
K6,



- 268 - KoiE T A 2025 %

E
»\:‘\
B
12:30:19 12:40:11 12:50:03
4 -
R B
o
2 _’/,_,—J—-——""'(
10:08:05 11:44:08 2021-06-24 13:20:08
A2y
a) BDS-3f55(2021-06-24T12:30:00—T12:50:00)
E
E

12:30:38 12:43:04 12:55:32

5+

| W
Or IR

10:30:02 12:39:40 2021-06-24 14:49:18

izl
b) GPS{55(2021-06-24T12:30:00—T12:50:00)

5
4

Wi /m

0
)
11:39:29 13:12:18 14:45:07
ot -
2 / i
[ ] B
(W . : \ 0 0 " . . . . |
2021-06-27 13:17:24 14:55:20 2021-06-27 16:33:18
i 2]

¢) BDS-3155(2021-06-27T11:40:00—14:45:00)



%38

ks, F. ATRANEFREENSHELSTAIER A"

- 269 -

4 F
£ 3
=
B
L T, Ul ¥
1
L ]
11:39:24 13:12:12 14:45:00
\
2
[ ] B
; )
. \ . )

2021-06-27 12:02:32

i) 2]

1
14:10:31 2021-06-27 16:18:29

d) GPS{5"5(2021-06-27T11:40:00—14:45:00)

Ee6 XLMSEHERE
Fig. 6 Trend of measured elevation
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