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Application of provincial CORS network in measurement of

long-distance canal control network
XUE Wushen, DENG Huagui, HUANG Fengxun
(Guangxi Beigang Planning and Design Institute Co., Ltd., Nanning 530300, China)

Abstract: In view of the accuracy and reliability of control points of provincial continuously operating
reference stations (CORS) network in long-distance canal control network, a comparative analysis is carried out. On
the basis of the Pinglu Canal project and control points established by the provincial CORS network, we use the
traditional global navigation satellite system (GNSS) static networking method to test the plane coordinate accuracy
of control points calculated by the provincial CORS network, and use the third-class leveling results to test the
precision of the quasi-geoid elevation results calculated by the CORS network. The results show that the precision of
plane coordinates calculated by the CORS network is accurate and reliable, and the precision of quasi-geoid
elevation can reach the root level. This method not only has high operating efficiency, but also has good economic
benefits, and has guiding significance for follow-up control network measurement methods in similar long-distance
canal construction.

Keywords: CORS network; control measurement; precision; adjustment; Pinglu Canal

BEE M 25 AL B ST AR N T, 2 BRI CORS WAL AT F il A1 B8, Bk, KB
LI AT UL E 2 BRI TR R G (GNSS) & SEA 2R E R TR A ) ) A
5l P AR ) 1 Sam A ) T2 5E 167 AR 55 2 ( CORS) 55X, LY%TEMJCTC?&%HDéﬁéﬂ?fE&%‘:
RGEBORYN T T 270 R G 247 GE(GPS ) 42 il 15368 1o J 0 i £ [l 5 vo 25 G AL 53 A
WA TERZI AR H, ARKARE B SR 1 P I i) K GNSS %’fﬁ?‘& Sk ﬁﬂﬂﬁ(ﬂﬂ&%%ﬁ@%ﬁﬂ’}ﬁﬁ
YRI5, T st oAy el Ak B 6 1 0 SEL {HA8 9% CORS 3t fiff 0 1) ~F T 11 s 5 B8 1) ] 5

Yfs B EE: 2024-07-30
EEBEN. BXY (1981—), B, HE&IHEF, AFENFE LA ZB KRR



- 178 - K oiE L A2

2025 %

anfef, JEHGR S A U [ 5K A5 POR B AAT
FEMAALL, —HLMRER, ARz
00 TR il T A S it S AL, R SR AR
CORS ¥ fiff 3 47 ] i3 ~F- Th0 A s A1 1o 2 B8 ) ] &
P, BIERRLITFEHEA 548 5,

1 &2 CORS M

2006 47 10 H sk, TR e i 5
ZEA MRS B R RN AMIR S5, T 4 DX
BESERL T 102 AN FEAESS | 1A BB b LU T
MNFRGAE, o T 5 E KA W A FEfE— 2
BIA . ML RS Y = 4 B 5s A] g 0 S U
B X a5 v 7 55 FAR 59 300 5% b DX 1 2 Ao
M55t i, HPAEE &M EIC s, il 6l
SUARE B GNSS 2SI £ A0l 2 AR B R R 4
i, RIS B 8 AR SR IR 55 B R, K R T 4
Pl RINEX #82X, BIAT #1345 9 CORS &
G5 FRESIE 0 75 5232 47 5 v 3 5 F 3 4 58 10 L) 0 4
2 GNSS Tl AT IR FT- 25, 49 Bl 42 il 1
F1R) A BRSO TR b 7K o T e R a1

BRI CORS 19 fiff B 428 i s AT 8% T & e 1B 4
FEM L A3 RAT L AR A A 2 ) 2D I
TAET

2 FHEEAIE
2.1 TFEMEA

SRS AL T PR AR X, R E AL
ST ISR A — 2R M VTR (132 ] TR, v
TR B R AT TR S G TPV
L X R TR T, BE YRR S AR T S0
IHMYLAR7KIE | ZRBRN TiT 521L EL i 3 B O T3
N AJGES N AR, K2 135 km, Hikb
21°44'N—22°38'N, 108°35'E—109°30'E, 3%
T FAEbRMEES, ATE ML 5 000 Wi fAn, 1WiH
RAEAGE 727 10T,

5T H B RRL | 4R B R it 1%
i il A RORG B R AR I H B - 1 A

PFE C 2 RS BE A 15, e A A ) 1) 4 = 3 K i
51,
2.2 IR R

FIHT, A SCHkR A A T Be X CORS W fif
ALY GNSS FRAS R T A bR | R A AT M FORG
FESEATIFFE , A8 fili 228 0] TR i TSP 1 42 1 4 A
PISCRRT B, A 2 MIERE % R 1 RAMES
[ GNSS Al A P 7520, A AT R A Rl At
FPERAb s J7 %8 2 #4048 9% CORS M fiff 53 ik 55 22
SRIGEIN B 3T %) oty Ao 00 A AT SO0
THwEL, FFHEd ) PR A iE X A R RS
B SR A BT R T s SR . 2 BT
AP B S ANR

1) 15248 GNSS il s A 9 By KL AR T U] 17 32 4%
Ak, TEORUERGEE | %% BE S5 R R SR I Al 85 9% A
B B GNSS R 5 B O A ) [ 5 i S5 4
GNSS ST I, B S AN N > 3 A
2T AR HRATN, RUEE, AT 8 R
R SR T B SCAR B I O e AR R R R,
B SR B SO L, SO BREL
3 GNSS H2USCHLIFAE LI, A 55 A L0 pef 3 ) 2
Ko RITEGR) GNSS FAWLIMAAARAK | FEIT
K, Hawsiz,

2) A9 CORS R, HAL AW W,
CORS RGLEE LAY AL bR RARZEE A R — AR bR R
I, ARAREE T MR 5 —E"", B9 CORS
Bl A 5], AT SR 4 OB 5 I 2 K G A
BERERIIRSS 5 45 Fo DA Tl oS3 1) T 75 26 ) [ 25 00 0
TCH S BOECER , BN 1 & GNSS H2thLak
FTRASE I 5 7T DL 4 RAZAE M e 802 B Rk
RATEEPEAASE, HORMA TR EERIE T2, ZfH
Bt TAE TR B TAE N B3 A () 22 HEBR i ok, %
FTIAZR B35 H B A AT

FhiE K PR S, Lo,
ek CORS W 58 1 fif 55 0 =X, Rl i) 2% j o7
Bz i TAR A Ah 25 e ) S B, b RO —
BRGS0, B CORS WP



%58 BRAY, F. H% CORS MKIEBEFIEH W& P oy 58 <179 -

TETAS P A P P 5 v R e i 2 5 00 1 = 5 7K e
AR, SR ABI A I /K TS A R ) AT 5EE

3 CORS BREMNIEEDN
3.1 HM SRR

B R AR R FH e 7 BRI 1 BUBUS GNSS 2 1K
BL, X 13 AN C ARl AT, AR X
BRIE A 32 o 3k o0 A, 0T B 5 JZ05 ., JZ12,
JZ19 . KS03. KS05, KS07. LJHP, LJTS 3t 8 / 4t
YA 3t 1) ) 26 LD 5 0 20 e GNSS #2461, 1] TBC
BRF AT L LR BTN CosaGPS BRF A7 4 il 19 SF-
25, TBC R BA M PR i) SR Ze A 1, 4 1) S+
GNSS MDA, T EA 38 K i 5 b 3 A1 53 B
e, ABAE A AR = DU i S8R A 2 CosaGPS #R
PER IR A2 22 e i S, % 5 1 2l b g
HEEMEAINS 5 mo R MHEG, SE T S
P B R AL B T R | TALEE P25 4 Yl
BB, e fe R R i — R AT B Bk
YRR o BT A R B PR B R X H SR
FEWRAE B 0 SE BT R LR
3.2 CFIHEREE AT

ATE HUM 21 A5, Hob 13 4> C g,
8 NME YL CORS hifiufi, HIBRITE AL, ik
F 141 R34, SFHRA KN 81 km, HHA 25
TR R R R EEOR

SHETCAARCY- 2. TCARF- 25 LR iR KS03
R, RO 2 R R 59 S R 05, Akdr
KEEE R 34.7 mm; 55930 8 PRl 13—FFf 12, L6
BR2EH 0.34x107°,

Pl A 5. LA AR K CORS ik #E 3l JZ12
KSO05 #1 LIHP S A #r g, AAHR R x J7 [n) 452 2
KA 6 mm(LJHP ¥5), y M ZHR KN 2 mm
(JZ12 %), A bR U XTS5 SR/ F 3 em, 2 C
P GPS BUARG BEEK

AR, KR 8 &Y CORS Uil H
HeMS 52, RS STk 05, AARR B
342 mm; BRSSO FRE 13—FF 12, HdiER

%4 0.35%107°,

CORS P57 SR AT R, Hdi b AR Y
JE, A, WM 2% TR 2 EL
ERER, T2 5 R A R OT 22 5L A UE
B 25 4545 AR bR 2406 I RLIE 2R . P 22 )5 B 59
KPR LN 107, BURAE LI E) C 9% GPS
PR
3.3 mEERGEE AT

B CORS A I VAR I Hb /K e T A% AL A
T g 2 SR 2545 30 ) R M g 1R A T e R e, BRI
TRl R AL 1985 [ 8w e S HE R S RE R . DA
B9 CORS FEUknh JZ12 , KS05 Al LIHP A2 A5,
E R 2R AN 6 mm, /NF 50 mm, HEER
BER &

4 KWHFRRIBEEILLSH
4.1  BRIAS S AL

XFHET CORS Kk ok o fiff 50 A 422 1l s R,
TR UEHORS R R AT SR SR B SE ) GNSS #i Sk
W77 SCHEAT ARG, A Ul A p 45 ) R R T il
07~13 37 4>, SlbR IR J5 #2900 1 BRI GNSS
BN C S il s R AT W) 20 L OO, AL S
JEMRUEAA 100, BERAEMPE 15 s, BRI
W BT 2 4>, WIEHE R F 4 h, W
MEHESS , [FIEERF TBC B skt 8 Ab 2,
AR K BE I HE 2 M 5 ml 5, SR )5 R ] CosaGPS
BAFIEAT P22 A0 P,

LB URSE: oy A S =Y | N A 2 -
FLLR TR IS Ty SR i) AR X PR 2, %L SR
Y2y CORS fiff B4 i A IR A B 250 K, AT A7 R0k
% CORS w58 U A P RENE

i 2 B 7 AR AT AL AR EL 22 K63 CORS
iR AP TR BE B9 T SEME ;. CORS M- B R 7k
YA T e PR R ot 5 = A K 1 IR A 2 R A T RS
FERGE . CIU ) Y UL 1



- 180 - K oiE L A2

2025 %

Fhfi12

LRSS S

B1 B EK

Fig. 1 Control network for joint measurement and inspection
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Fig. 2 Differential relationship of repeated baselines
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Fig. 3 Relationship between closure error and

limit error of closed loop component
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Fig. 4 Relationship between three-dimensional baseline residual data and limit data of unconstrained adjustment

4.4 “HEAPRPE

P ARG S . DA SRR S SR S AR
1R RO AT R, ARARBER x 71042550 11 mm,
y I 220 3 mm, SETRARAR FEXTEE SR /NTF 3 em),
RGBT 5E

Y24, K 3 B AR N AT S S AR
25, AP 2R O E RS R 2ZE R ILA 5,
FEFERIGHUEKPIRZER 0.91x107°; T2 4
AB R AR A3 i S AR R 22 DLIET 6,



%54 AW, &, HA CORS M KIE BTG M & b e R - 181 -

o XIS = I RCIER —a— B2

SRS EUE RO R 22 /mm

1 23 45 6 7 8 9 1011 12 13 14 15 16 17 18
HLRFS

Bs5 “HELSENIEH

Fig. 5 Two-dimensional baseline component correction
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Tab.1 Comparison of plane coordinate difference
between two methods
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