Nghién ciru

DU LIEU GNSS CORS QUOC GIA VA LICH VE TINH CHINH
XAC TRONG XAY DUNG LUOI KHONG CHE MAT BANG
PHUC VU CHO CONG TAC TRAC PIA CONG TRINH

Bui Thi Hong Thim
Truong Pai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Trong nghién civu nay, dit liéu ciia 2 diém GNSS CORS quoc gia (CRRS va PNRS)
cung voi dir liéu lich vé tinh chinh xdc dwoc swr dung dé xdc dinh toa @6 diém cia 14
diém luwdi GNSS khu viee Phii Yén, Ddc Lik, Khdnh Hoa phuc vu cho ¢éng tdc tric dia
cong trinh. Két qua nghién cieu di cho thdy, 14 diém GNSS c6 sai s6 vi tri diém khd
dong déu, trung binh khoang 4,1 cm. TN4-02-11 la diém yéu nhdt cia lwdi ¢é sai s6
vi tri diém la 5,0 cm. TN4-02-04 va TN4-02-08 la nhitng diém tot nhat cia mang lui
c6 sai s6 vi tri diém la 3,1 cm. TN4-02-03 - TN4-02-04 l& canh yéu nhat cia ludi véi
sai s6 trung phwong twong doi chiéu dai canh la 1/189458, sai s6 phwong vi chiéu dai
canh la 1,21”. Nhdn thdy, mdc dit luéi c6 cdc canh dai (canh dai nhat gan la 464 km)
nhung do su dung lich vé tinh chinh xac trong xu ly 56 liéu nén do chinh xdc cua ludi
van dam bao yéu cau phuc vu cho khao sdt, thiét ké, thi cong cong trinh xdy dung. Tai
Viéet Nam hién nay, hé théng cac tram GNSS CORS quéc gia da hoan thién di vao su
dung, lich vé tinh chinh xdc dwoc T 6 chitc quéc té cung cd’p cdac dich vu vé hé théng
GNSS (IGS) ho tro, do chinh xdc cia ludi GNSS hoan toan dap ung 16t nhiém vu cua
tric dia néi chung, tréic dia céng trinh néi riéng.
Tir khéa: GNSS CORS; GNSS; Ludi khong ché.
Abstract
GNSS CORS data and precise ephemeris for building a ground control network
in geodesy works
In this study, data from two national GNSS CORS stations (CRRS and DNRS)
together with precise ephemeris data are used to calculate the coordinates of 14 points
of the GNSS network in Phu Yen, Dak Lak, Khanh Hoa. The research results show that
the point position errors of 14 GNSS points have a uniform, averaging about 4.1 cm.
TN4-02-11 is the worst point which is 5.0 cm of the positioning error. TN4-02-04 and
TN4-02-08 are the best points that are 3.1 cm of the positioning error. The TN4-02-03
- TN4-02-04 is the worst baseline which the relative mean square errors and azimuth
errors being 1/189458 and 1.21", respectively. It can be seen that, although the
GNSS network has long baselines (the longest is nearly 464 km), due to using precise
ephemeris in processing data, the GNSS network still ensures the service requirements
for surveying, designing and constructing work. In Vietnam, the system of national
GNSS CORS stations has been completed and used. Besides, precise ephemeris is
supported by International GNSS Service. So that the accuracy of the GNSS network
fully meets the tasks of geodetics in general, and geodesy in particular.

Keywords: GNSS CORS; GNSS; Control network.
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1. Pit van dé

Ludi khong ché miat bang 1 co so
trac dia phuc vu cho khao sat, thiét ké, thi
cong cong trinh xay dung. Ludi tric dia
cong trinh thuong duge phat trién dam
bao cho cong tac bd tri co ban va do v&
ban d6 dia hinh ty 18 1:500. Theo thoi
gian, cling v&i sy phét trién ctia khoa hoc
va cong ngh¢, dang thirc cua ludi trac dia
cong trinh ciing da thay déi. Ngdy nay,
luGi GNSS di dan thay thé cac dang luéi
tric dia cong trinh truyén théng.

O Viét Nam hién nay, B6 Tai nguyén
va Moi trudong [7] va Bé Qubc Phong [6,
9] d3 hoan thién du 4n xdy dung hé thong
cdc tram tham chiéu hoat dong lién tuc
dua vao hé théng vé tinh din dudng toan
cau (GNSS CORS - Global Navigation
Satellite System Continuously Operating
Reference Stations) qudc gia. Dit liéu cua
cac tram GNSS CORS doéng vai tro quan
trong phuc vu da muc dich nhu xay dung
khung quy chiéu qudc gia, dinh vi, dan
dudng, nghién ctru chuyén dich hién dai
cua vo trai dat, khi twong thiy vin, hoi
nhap qudc té,...

Xét trén khia canh mang ludi GNSS
CORS quéc gia phuc vu cho viéc xay
dung ludi khéng ché mit bang tric dia
cong trinh, diém trong mang ludi GNSS
CORS quéc gia ndy dong vai trd 1a diém
gbc (diém khoi tinh) cho ludi khdng ché
tric dja can xay dung. Toa d6 cua ludi
khong ché mat bang dugc xac dinh theo
cac cach khac nhau nhu: Po tinh xtr ly sau,
mang ludi do dong thoi gian thuc (NRTK -
Network Real Time Kinematic) [3, 10],...
Trong nghién ctru nay, giai phap do tinh xtr
ly sau dugc thuc hién, c6 nghia la cac diém
GNSS CORS qudc gia duoc khai thac voi
vai tro diém géc trong ludi, toa dd cua cac
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diém luéi GNSS thuc nghiém dugc xac
dinh thong qua viéc xur ly sau.

S6 liéu duoc sir dung cho nghién ciru
nay 1a sb liéu cua 2 tram GNSS CORS
dang hoat dong 6n dinh do Bo Qudc
Phong quan ly dat tai Pa Nang (DNRS)
va Cam Ranh (CRRS) va s liéu do ludi
GNSS khu vue Pht Yén, Déac Lic, Khanh
Hoa. Cung vdi do, s6 liéu ho tro quéc té
ciia T6 chirc qudc té cung cép cac dich
vu vé hé thong GNSS (IGS - International
GNSS Service) vé lich vé tinh chinh xéc
cling duoc sit dung nham nang cao do
chinh xdc vi tri cac diém can x4c dinh
dam bao dd chinh xac phuc vu cho cong
tac tric dia cong trinh [4].

2. Co s ly thuyét
2.1. Phwong phap do tinh

h

b
X

Hinh 1: Phwong phap do tinh

Phuong phap do tinh (may thu dung
yén) duoc st dung dé xac dinh hiéu toa do
(hay vi tri twong hd) gitra hai diém xét véi
dd chinh xac cao. Trong truong hop nay
can hai may thu, mot may dit ¢ diém da
biét toa do, con may kia dit ¢ diém can
xac dinh. Ca hai méy phai dong thoi thu tin
hiéu tir mot s6 vé tinh chung lién tyc trong
mot khoang thoi gian nhat dinh, thuong
14 mot hodc hai gio. S vé tinh chung t6i
thiéu cho ca hai tram quan sét 1a bén nhung
thuong dugc 1ay nhiéu hon dé dé phong
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trurong hop tin hiu thu gian doan. Khoang
thoi gian quan sat phai kéo dai du cho d6
hinh phan b6 vé tinh thay d6i nhung van
6 thé xac dinh duoce sb nguyén da tri cua
song tai dong thoi ¢6 nhidu tri do nham dat
dugc do chinh x4c cao va 6n dinh cho két
qud quan sat [5, 11].

Phuong phép do tinh ¢6 wu diém 1a
cho phép dat duoc do chinh x4c cao nhat
trong viéc dinh vi twong ddi bang GNSS,
cd thé ¢ centimet, thAm chi milimet &
khoang céch giita hai diém xét téi hang
chuc va hang tram kilomet.

Nguyén ly do tinh tuy don gidn nhung
khi trién khai trong thuc té can thuc hién
can trong, nghi€m tic. Can cr vao chung
loai thiét bi, yéu cau nhiém vu, ngudi t6
chure phai soan thao quy trinh do chi tiét
dam bao cho cac nhém do thuc hién cong
viéc mot cach ddc 1ap song phai tuyét doi
chinh xac dac biét trong cac dot do trén
quy mo khong gian 16n, diéu kién thyc dia
kho khan.

2.2. Xiz Iy so ligu GNSS

Xt 1y s6 liéu GNSS vé co ban gém
cac budc:

- Trat s6 liéu tir may thu vao may tinh.

- Xtr ly véc to canh (baseline).

- Kiém tra ludi.

- Binh sai ludi.

- Péanh gi4 chat lugng ludi sau binh sai.

Viéc tinh toan binh sai luéi dugc thuc
hién sau khi két qua giai canh cua lui
dat yéu cu tirc 1a sai sb khép ludi GNSS
nim trong han sai cho phép. V& ban chit,
ludi GNSS 1a ludi khong gian 3D cho nén
lu6i GNSS can duge binh sai trong hé toa
dd 3D. Tuong ty nhu cac mang ludi tréc
dia khac, luéi GNSS ciing dugc binh sai
theo nguyén 1y s binh phwong nho nhit,
tc 1a théa man diéu kién [PVV] = min.
Ludi GNSS dugc trinh sai trong hé toa

Nghién ciru

dd vuong gbéc khong gian dia tam X, Y,
Z hoac trong hé toa do tric dia B, L, H.
Trong truong hop binh sai ludi trong hé
toa do tréc dia, céc tri do sé& 1a cac gia sd
toa do tric dia AB,, AL, AH,. Thuat toan
binh sai luédi GNSS trong hé toa do vudng
gbc khong gian dia tam duogc trinh bay cu
thé dudi day.

M&i diém trong lu6i GNSS s& ¢6 3 an
50 12 X, Y, Z. Néu ludi c6 m diém can x4c
dinh thi s& ¢ 3 m 4n sd. Vi mdi canh do
giita 2 diém i, j twong tmg véi 3 tri do 1a
AX, AY,, AZ, va ma tran hiép phuong sai
MXYZ. Céc phuong trinh s6 hi€u chinh
c6 dang nhu sau [8]:

VAx, =—dX; +dX; + (X) -X{) - AX;
VAy, ==dY; +dY;+ (Y] = Y{) - AY; (1)
VAy, =-dZ; +dZ;+ (2§ - Z{) - AZ;

Trong do:
- x)v0 7! X° v? 70

1 19 1°7)
dung cia cac diém i 1 ]

- dX, dY, dZ 1a cac sd hiéu chinh
toa do.

la toa do gﬁn

3. Dit liéu thuwe nghiém
3.1. S6 liéu GNSS

Lu6i GNSS khu vuc Phu Yén, Pic
Liak, Khanh Hoa duoc xdy dung nhim
phuc vu do vé ban dd ty 1€ 1:500 phuc vu
cho viéc thiét ké cong trinh tai khu vuc
nay. Ludi gom 14 diém (Hinh 2) duogc do
trong céc ngay 24, 25, 26 va 27 thang 1
nim 2018 bang may SouthGnss va Trimble
R2. Céc t¢p s6 liéu duoc chuyén vé dang
RINEX bao gdm: TN402020241.180,
TN402030240.180, TN402040241.180,
TN402010251.180, TN402050252.180,
TN402070253.180, TN402080250.180,
TN402090252.180, TN402100251.180,
TN402110251.180, TN402130261.180,
TN402060271.180, TN402120271.180
va TN402140271.180.
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Bing 1. Mt phin ciia tép sé lieu TN402140271.180

2 OBSERVATION DATA  GPS RINEX VERSION /TYPE
GpsAdj Software 1.00 PGM /RUN BY / DATE
TN4-02-14 MARKER NAME

MARKER NUMBER

OBSERVER / AGENCY
W1382783380 SouthGnss 99.90 REC#/TYPE / VERS
0 South Surveying & Mapping ANT #/TYPE
-2004872.1769 5901593.3500 1350913.2186 APPROX POSITION XYZ

1.540

1 1

5 Cl

5.000
2018 01
2018 01

L1

24663927.406
22231633.422
21589827.898
22131555.273
20410556.320
21816825.984
21324746.852
19950022.195
36999448.766
36702041.211
36104392.016
38558504.125
37959627.422
38451854.539
36470079.984
37674223.234
22768212.406
35994025.977

18 127 135 5.0000000 018 5152021 24RI10R11R23C01C02C03C05

0.0000

27 01

L2 P2 DI

C06C07C08C09C12C13

129609807.596 100994697.918 24663937.301 548.070
116828018.210 91034849.742 22231640.027 -615.141
113455307.261 88406760.019 21589834.316 2083.328
116302102.769 90625042.041 22131561.680 4248.129
107258195.336  83577851.771 20410565.496 2171.633
116295954.949 90452415.119 21816835.570 1487.133
113952967.766 88630091.019 21324753.082 4392.438
106719156.849 83003792.422 19950030.582 1104.770,
192665837.176 148981420.924 36999442.141 1674.047
191117156.565 147783892.482 36702037.176 1669.898
188005040.837 145377404.734 36104387.359 1678.754
200784246.533 155259105.834 38558501.684 1671.840
197665741.631 0.000 0.000 1192.188

200228895.810 154829688.429 38451851.609 2981.156
189909274.662 0.000 0.000 654.512

196179564.250 151698482.918 37674222.406 994.449
118560053.403 91678151.563 22768211.676 285.172
187430337.795 144933040.438 35994029.293 1119.590

0.0000

WAVELENGTH FACT L1/2
#/ TYPES OF OBSERV
INTERVAL
35 0.0000000 GPS
27 05 03 50.0000000
END OF HEADER
18 127 135 0.0000000 018 5152021 24RI0R11R23C01C02C03C05

ANTENNA: DELTA H/E/N
*** Above antenna height is from mark to PHASE CENTER.

COMMENT

TIME OF FIRST OBS
TIME OF LAST OBS
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24663404.563
22232217.945
21587844.781
22127512.805
20408490.688
21815431.973

C06C0O7C08C0O9CI2C13

129607065.090
116831089.824
113444887.507
116280861.333
107247340.748
116288524.107

100992560.870 24663415.445 548.941
91037243.191 22232224.602 -613.613
88398640.721 21587851.113 2084.449
90608490.276 22127519.496 4248.293
83569393.643 20408499.609 2170.082

21815441.941 1485.133

90446635.555
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Hinh 2: Luéi GNSS khu vwe Phii Yén, Dic Lik, Khdnh Hoa

3.2. 86 liéu GNSS CORS
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Hinh 3: So do cdc diém GNSS CORS va viing thuc nghiém

25

Tap chi Khoa hoc Tai nguyén va M6i triweong - S6 44 - nam 2022



Nghién cuu

S6 lidu cia 2 tram GNSS CORS
quéc gia do Cuc Ban do, Bo Téng tham
muu, B6 Quéc phong quan ly duoc
khai thac st dung la tram GNSS CORS
la DNRS va CRRS. S6 li¢u do cia 2
tram nay dugc thu thap cé thoi diém do
cung vé6i thoi diém do ludi GNSS thyc
nghiém khu vuc Phu Yén, Pic Lak,
Khanh Hoa néu trén. S6 liu duge do
bing may TRIMBLE NETR5 (DNRS)
va TRIMBLE NETR9 (CRRS). Vi tri
ctia hai diém nay dugc thé hién trén
Hinh 3, khoanh ving mau xanh la khu
vuc ludi GNSS thuc nghiém.

3.3. 86 liéu lich vé tinh chinh xdc

Vi canh cua luéi thuc nghi€ém cé
khoang cach 16n, khoang cach tir diém Pa
Néng dén diém Cam Ranh khoang 464
km, khoang cach tir diém Pa Ning dén
khu vuc thyc nghiém trung binh 1a khoang
400 km, vi vdy dé dam bao cho 10i giai
canh (baseline) dat yéu cdu thi lich vé tinh
chinh xédc duoc sir dung trong khi xir Iy sb
liéu ludi thuc nghi€ém. Céc tép lich v¢ tinh
chinh xac cua cac ngay 24, 25, 26 va 27
thang 1 ndm 2018 duoc khai théc tir trang
web cua To chic qudc té cung cap cac
dich vu vé hé thong GNSS [12] bao gdom:
1gs19853.sp3, 1gs19854.sp3, 1igs19855.
sp3, igs19856.sp3. Mot phan cua tép lich
v¢€ tinh chinh xdc ¢ dang nhu sau.

Bing 2. Mt phan ciia tép lich vé tinh chinh xdc igs19853.sp3

#cP2018 124 0 0 0.00000000

96 ORBIT IGS14 HLM IGS
## 1985 259200.00000000 900.00000000 58142 0.0000000000000

+ 31 G01G02G03G04G05G06G07G08G09G10G11G12G13G14G15G16G17
+ G19G20G21G22G23G24G25G26G27G28G29G30G31G32 0 0 0

+ 000000000000000O0O

+ 000000000000000O00O

+ 00000000000000000O0

++ 22202222222223222
++ 22222222222222000
++ 00000000000000000O0
++ 00000000000000000O0
++ 00000000000000000O0

%c G cc GPS ccc ceee ceee ceee ceee Ceeee ceeee CCeee Ceeee

%C cC CC €CC CCC CCCC CCCC CCCC CCCC CCCCC CCCCC CCCCC CCCee

%f 1.2500000 1.025000000 0.00000000000 0.000000000000000
%f 0.0000000 0.000000000 0.00000000000 0.000000000000000
% 0 0 0 0 0 0 0 O 0

% 0 0 0 0 0 0 0 O 0
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/* cod emr esa gfz jpl ngs sio usn whu

/* REFERENCED TO IGS TIME (IGST) AND TO WEIGHTED MEAN POLE:
/* PCV:IGS14_1984 OL/AL:FES2004 NONE Y ORB:CMB CLK:CMB

* 2018 124 0 0 0.00000000

PGO1 6327.723728 -18354.804760 -18128.680438 -25.058349 9 6 6127
PGO02 -21927.220062 14672.523464 -494.518435 220.010054 9 6 9 100
PGO03 -3677.437134 -17585.569910 -19595.840915  -4.463362 10 6 8 132
PG04 24132.493393 7387.392728 8493.364089 999999.999999

PGO0S5 -16737.825931 7003.398025 19361.807651 -16.173647 8 6 7130
PG06 -23309.790386 4952.988042 -11711.079226 414.856626 6 6 8 127
PGO07 -10162.909353 -11726.948117 21787.928884 247.193346 6 6 6133
PGO8 5861.094242 -23913.520977 9849.293414 -88.712639 4 5 8137
PGO09 -8813.999335 -22401.964388 11173.259717 495.572780 6 8 5 144
PG10 24313.035797 10290.481972 -3538.751784 150.375985 8 9 8 111
PG11 5679.632546 -23706.724359 -11261.677844 -734.755460 10 9 8 145
PG12 625.922096 16647.334064 -20907.971683 353.967210 9 8 7 97
PG13 -12170.656753 17932.749744 15242.583031 -95.451768 9 6 8119
PG14 15114.659100 -1919.849619 -21466.401634 -92.881707 11 6 7 81
PG15 -3721.736029 24633.385137 8427.263841 -357.296285 8 7 5 62
PG16 16563.802477 -5037.470489 20129.031059 33.555786 8 5 6 121
PG17 -13698.606273 -8441.805995 -20776.729664 -128.707773 10 11 8 136
PG19-14996.119143  562.541907 -22202.477767 -461.786860 11 7 9 134
PG20 2276.524348 17157.657161 20011.043483 499.073714 8 5 6 111
PG21 12764.119714 10363.475821 21668.700348 -438.475096 8 510 143
PG22 4201.427600 -15473.927448 -20932.583665 -267.198885 11 6 7 143
PG23 -1358.493363 -26289.368455 462.640161 -219.076674 7 4 6 130
PG24 -8740.296564 19517.443769 -15679.019386 -45.174696 9 7 2 128
PG25 13976.183754 18220.100858 -13712.612803 -527.225702 8 6 7 97
PG26 23151.563394 1729.459407 13015.720629 -276.434458 6 5 8 99
PG27 12320.298680 -13866.708350 18854.661412 364.083276 7 5 8 138
PG28 -22138.111614 -14621.238188  83.175374 682.468791 7 8 6139
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PG29 4448.653417 24970.604255 7903.736765 506.808479 9 6 7116
PG30-17951.960952 -5708.999433 18781.953580
PG31 23999.986167 -5287.058900 -10546.614335
PG32 14911.059626 7051.138135 -20809.054513

109.929018 6 6 7103
146.589333 9 4 9105
-533.034432 7 7 5 84

4. Két qua nghién ciru va thao luan
S6 liéu do GNSS ctia ludi thuc nghiém
khu vuc Phi Yeén, Pac Lik, Khanh Hoa la
s6 lidu do cuia 2 tram GNSS CORS qudc
gia cung thoi diém duge xtr 1y tinh toan
binh sai bang phan mém Trimble Business

Center 3.5. Ludi duoc binh sai trong h¢ toa
d6 qudc gia VN2000. Kinh tuyén truc 1a
105°, mui chiéu 6°, hé sé bién dang chiéu
dai k = 0,9996 [1]. M6t s6 thanh qua dac
trung sau binh sai cua ludi GNSS thyc

nghiém dugc thong ké nhu sau:

Bing 3. Thong tin vé xir Iy baseline

. H. V. . .
From To S(}l{utlon Prec. | Prec. | Geodetic Az. EDl.hf s((m; DI-(Ielight
ype (m) (m) ist. (m m
DNRS TN4-02-07 | Fixed | 0.005 | 0.017 | 166°22°08” | 390525.79 | 33.824
TN4-02-07 TN4-02-06 | Fixed | 0.007 | 0.012 | 278°32°24” | 18584.119 | 495.816
TN4-02-07 TN4-02-04 | Fixed | 0.004 | 0.017 | 331°14°32” | 26312.594 | 200.458
TN4-02-08 TN4-02-07 | Fixed | 0.004 | 0.019 | 76°10°47” | 5633.356 | -21.246
TN4-02-08 TN4-02-04 | Fixed | 0.003 | 0.018 | 343°34°50” | 25448.316 | 179.225
TN4-02-06 TN4-02-04 | Fixed | 0.004 | 0.027 | 15°41°27” | 21097.380 | -295.396
TN4-02-08 TN4-02-06 | Fixed | 0.003 | 0.027 | 287°37°44” | 13544.383 | 474.631
CRRS TN4-02-12 | Fixed | 0.006 | 0.019 | 310°12°41” | 59658.926 | 363.295
CRRS TN4-02-05 | Fixed | 0.004 | 0.013 | 346°31°01” | 92909.152 | 320.708
DNRS TN4-02-02 | Fixed | 0.005 | 0.017 | 168°29°19” |369426.115 | 381.272
TN4-02-01 TN4-02-03 | Fixed | 0.004 | 0.021 | 100°18°28” | 13866.050 | -257.287
TN4-02-02 TN4-02-03 | Fixed | 0.004 | 0.017 | 60°10°56” | 5472.478 | -127.899
CRRS TN4-02-11 | Fixed | 0.006 | 0.026 | 320°26°29” | 60712.489 | 497.570
DNRS TN4-02-09 | Fixed | 0.006 | 0.022 | 171°52°52” | 389611.08 | 500.300
Biing 4. Toa d¢ va sai so cdc diém GNSS lwéi thuwe nghi¢m trong hé VN2000
o Toa d§ Sai 56
1| Tondiem X (m) Y@ | mm | mm | mm
1 TN4-02-01 1419758.968 912845.849 0.030 0.026 0.040
2 TN4-02-02 1414677.709 921832.343 0.030 0.025 0.039
3 TN4-02-03 1417474.962 926547.523 0.031 0.026 0.040
4 TN4-02-04 1420242.807 927335.341 0.025 0.019 0.031
5 TN4-02-05 1416014.363 932405.090 0.033 0.027 0.043
6 TN4-02-06 1399811.236 921924.016 0.030 0.020 0.036
7 TN4-02-07 1397331.522 940377.602 0.028 0.023 0.036
8 TN4-02-08 1395899.689 934917.769 0.025 0.019 0.031
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Nghién ciru

T Tén did Toa do Sai s6

en diem X (m) Y (m) m(m) | m(m) | m(m)
9 | TN4-02-09 1390706.023 903400321 0.035 | 0029 | 0045
10 | TN4-02-10 1387395.082 916522.519 | 0035 | 0034 | 0.049
11| TN4-02-11 1372129275 916067.017 | 0034 | 0037 | 0.050
12 | TN4-02-12 1363717.089 909291.895 | 0.033 | 0036 | 0.049
13 | TN4-02-13 1355854.378 015424236 | 0.028 | 0024 | 0.037
14 | TN4-02-14 1354420.286 922088418 | 0033 | 0029 | 0.044

Tir s6 liéu tai Bang 4, d6 thi sai s6 vi tri diém dugc biéu thi tai Hinh 4.
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Hinh 4: Do thi sai so vi tri diém

Bing 5. Bing chiéu dai canh, phwong vi va sai sé twong hé chiéu dai canh

Chiéu dai

Piém dau Piém cudi (m) ms ms/s P(l;m:’ng“)v ' l(l‘lf)'
TN4-02-01 CRRS 43840.672 0.030 1/1467048 13041 57 0.15
TN4-02-01 DNRS 429099.112 0.033 1/13171922 349 21 07 0.01
TN4-02-02 CRRS 103168.803 0.031 1/3341454 1553347 0.05
TN4-02-02 DNRS 363151.504 0.031 1/11830396 348 54 40 0.01
TN4-02-02 TN4-02-03 10323.578 0.032 1/ 326944 11929 07 0.59
TN4-02-02 TN4-02-04 13890.736 0.032 1/ 429125 992750 0.46
TN4-02-03 CRRS 95019.777 0.031 1/3089151 159 13 53 0.05
TN4-02-03 DNRS 369949.390 0.031 1/12065463 34741 48 0.01
TN4-02-03 TN4-02-04 5482.476 0.029 1/189458 591918 1.21
TN4-02-04 CRRS 96115.131 0.032 1/2987320 162 27 09 0.05
TN4-02-12 CRRS 83220.647 0.036 1/2282685 141 13 06 0.07
TN4-02-12 DNRS 390128.364 0.036 1/10856233 3510537 0.02
TN4-02-12 TN4-02-14 27624.504 0.039 1/ 704841 16741 09 0.27
TN4-02-13 CRRS 60831.026 0.049 1/1246295 13933 32 0.12
TN4-02-13 DNRS 410555.327 0.049 1/8404532 349 44 55 0.02
TN4-02-14 CRRS 59773.260 0.042 1/1435695 129 19 54 0.11
TN4-02-14 DNRS 417707.245 0.039 1/10682176 3505206 0.02
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Tir cac bang trén cho thay, tat ca cac
101 giai canh cua lu6i déu 1a fix. 14 diém
GNSS trong ludi thue nghiém co sai sb vi
tri diém kha déng déu, trung binh khoang
4,1 cm. Piém yéu nhat cua ludi 1a diém
TN4-02-11 ¢6 sai s6 vi tri diém 13 5 cm.
Canh TN4-02-03 - TN4-02-04 c6 chiéu
dai 5482,5 m 1a canh yéu nhit cta ludi
Vi sai s6 trung phuong twong ddi chidu
dai canh 1a 1/189458, sai s6 phuong vi
chiéu dai canh 1a 1.21”.

Theo [2], cac chi tiéu ky thuat dé
danh gia chéat lugng ludi sau binh sai phai
dat duoc 13 tri tuyét ddi cua sai sb trung
phuong vi tri diém sau binh sai phai < 5
cm, sai sO trung phuong twong ddi canh
sau binh sai < 1:50000, trj tuyét ddi sai so
trung phuong phuong vi canh sau binh sai
d6i v6i canh 16n hon hodc bang 400 m 13
<5 gidy, ddi v6i canh nho hon 400 m 14 <
5 gidy. So sanh cdc sai s sau binh sai cua
ludi v6i cac chi tiéu nay cho thdy, két qua
sau binh sai cua ludi GNSS thuc nghiém
vé mit bang hoan toan dap tng yéu cau
cho viéc do v& ban dd ty 1¢ 1:500.

5. Két luan

Qua qua trinh nghién ctru, mot sb két
luan duogc rat ra nhu sau:

- Ludi GNSS thuc nghiém khu vuc
Phi Yén, Dac Lak, Khanh Hoa dugc xir
ly dit liéu dong thoi vé6i dit liéu cia 2 tram
GNSS CORS qudc gia trong cing thoi
diém bang phan mém Trimble Business
Center 3.5 theo dung quy trinh binh sai
ludi. S6 liéu lich vé tinh chinh xé4c tuong
ung voi cac ngay do dugc khai thac su
dung trong qua trinh xir 1y s lidu ludi
GNSS do béi canh luéi dai, chidu dai
tr diém DNRS dén 1u6i trung binh c&
khoang 400 km.

- Céc chi tiéu danh gia do chinh xac
chét lugng ludi GNSS thuc nghiém sau
binh sai déu nhoé hon han sai cho phép.
Vi két qua nay c6 thé két luan rang, ludi
thuc nghiém dép Gmg yéu cau cho viéc do
v& vé mit bang ctia ban do ty 18 1:500.

- Khi str dung cac diém GNSS CORS
quéc gia nguoi dung s& khong can cac
diém khdng ché Nha nudc cii vi vay sé
khéng khé khan trong cong tac tim mdc,
cong tic nay rat mat thoi gian, ton kém
vé kinh té dic biét 1a d6i voi nhirg ving
doi nti.

- Trong diéu kién hién nay cia Viét
Nam, mang ludi GNSS CORS quéc gia
da dugc hoan thién va dang hoat dong.
Mang ludi thu tin hiéu cua cac hé théng
dinh vi vé tinh trong 24 gid/ngay vao tat
c4 cac ngay trong nam, nén nguon dir lidu
ctia mang ludi luon san cé. Pay 1a ngudn
dir liéu rat hitu ich khong chi phuc vu cho
muc dich tric dia ma con phuc vu cho cac
muc dich khac nhu khi tugng thuy van,
giam sat moi truong, nghién ciu chuyén
dich vo trai dit, giam sat cac cong trinh, ...
Nguoi lam cong tac nghién ctru, do dac,. ..
can tan dung ngudn dit liéu nay.

- Lich vé tinh chinh x4c luén san c6
tai trang web cua T6 chirc qudc té cung
cép cac dich vu vé hé thdng GNSS, vi
vay xir Iy s6 liéu GNSS cung véi cac s6
hiéu hd tro tir IGS 1a vin d khong nén
chi duoc quan tdm khi can d6 chinh xéac
cao nhu nghién cuu dia dong, xay dung
khung quy chiéu quéc gia,... ma con can
chu y cho ca céac tng dung do chinh xac
thr?ip hon nhu do dac dia hinh, dia chinh,
cong trinh,...

Loi caAm on: Tran trong cam on Cuc
Ban dd, Bo Téng tham muu, B6 Qudc
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phong da cung cip s liéu cho nghién
clru nay.
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