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_ HOI NGH| TOAN QUOC KHOA HOC TRAI DAT
VA TAI NGUYEN VO PHAT TRIEN BEN VUNG (ERSD 2018)

EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAIMABLE DEVELOPMENT

Phén tich va danh gia chat lugng di liéu tram tham chi€u hoat dong
lién tuc CORS trén lanh thd Viét Nam phuc vu x 1y sau
Nguyén Hai Ninh"*, Tran Van Anh?

ICyc Po dac, Ban dé va Thong tin dia Iy Viét Nam
2Trirong Pai hoc M6 Dia chdt

TOM TAT

Muc tiéu co ban clia mang ludi tram dinh vi toan ciu béng v@ tinh trén ldnh th6 Viét Nam 1a cung cdp cac
san pham toa dd va dich vu di liéu x( 1y sau v&i d6 chinh cao va siéu cao, do vy viéc phan tich danh gia
chat lvgng dit liéu thu dugc tai cac tram CORS va xac dinh cac ngudng do chinh xac toa do dat dugc theo
céac khodng thoi gian thu nhan truéc khi cung cdp dén ngudi dung 1a mdt nhiém vu rat quan trong. Vi vay
trong nghién ctru nay da st dung di¥ liéu thu nhan lién tuc trong 24h tir 00:00:00.00 dén 23:59:59.00 gi®
qudc t& (UTC) ngay th( 68 ndm 2018 (ngay tht 5 tuin GPS 1991) tai 17 tram CORS khu virc phia Bic dé
phan tich va danh gia chat lwgng di liéu theo tirng gi® va téng hop chét lvgng di liéu thu nhan lién tuc
trong 24h. Sau d6 ti€n hanh tinh toan binh sai tga d9 va danh gia do chinh xac vi tri 17 tram CORS trén
Khung tham chiéu mat dat qudc t€ ITRF2014 vi cdc khoang thoi gian thu nhan 1h, 2h, 3h ... 24h dé phan
tich va danh gia sw bién thién toa d9, do chinh xac va cac ngwdng dd chinh xac xac dinh toa do dat dugc
theo dd dai cac khodng thoi gian thu nhan. Ké&t qua thirc nghiém da chi ra ring khodng thdi gian thu nhan
dir liéu tang Ién tuyén tinh thi dd chinh xac xac dinh vi tri tram theo 3 thanh phén Vi d0, kinh d6 va do cao
H Ellipsoid khéng tang tuyén tinh theo ma tdng cham hon va qué trinh tdng do chinh xéc theo 3 thanh phan
cling khac nhau, trong d6 doé chinh xac theo vi do 1a cao nhét, sau d6 dén kinh d va thdp nhat la d6 cao H
Ellipsoid. K&t qua thuc nghiém cling dd x&c dinh cac nguwdng dd chinh xac toa do dat dwgc theo d dai cac
khodng thoi gian thu nhan (tir 1h dén 24h), cu thé v6i 24h thu nhan dif liéu lién tuc, d6 chinh xac vi tri tram
(v6i do tin cay 95%) cao nhat dat dwgc khoadng 3mm theo Vi d9, dat khoang + 5 mm theo kinh d0 va thap
nhat dat khodng + 9 mm theo dd cao H Ellipsoid.

Tir khéa: GNSS; tram CORS; x( 1y sau; chét lwgng dir liéu; ngwdng do chinh x4c

1. Dit vin dé

Hién tai BO Tai nguyén va M6i treong dang trién khai Dy an “Xay dung mang lwdi tram dinh vi toan
cAu bang vé tinh trén lanh th6 Viét Nam” (MLTDVVT), trong giai doan 1 d4 xay dung va 18p d&t hoan
thanh 17 tram CORS (Continuously Operating Reference Station) khu vitc phia Béc (Ha Noi, Ba Vi, Hai
Duong, Hung Yén, Kim Bai, Bic Giang, B Son, Quang Ninh, Vii Ninh, C~c Phrong, Van Ly, Thanh
Hda, Son Bong, Tién Yén, Dinh Lap, Thai Nguyén, Tuyén Quang). Muc tiéu co ban clla MLTBVVT la
cung cp cac sdn pham toa d6 va dich vu di liéu x( 1y sau vGi do chinh cao va siéu cao, do vy viéc phan
tich, danh gia chat lwgng di liéu thu dugc tai cac tram CORS va xac dinh cac ngudng do chinh xac toa do
dat dugc theo cac khodng thi gian thu nhan trude khi cung cap dén ngudi dung 1a mot nhiém vu rat quan
trong.

* Tac gia lién hé
Email: haininhnguyen054@yahoo.com; nhninh@monre.gov.vn
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Trong nghién cru nay thyc hién phan tich va danh gia chat lwvgng dit liéu thu dugce tai 17 tram CORS
trén co so cac tép di liéu & dinh dang chudn RINEX (Receiver Independent Exchange) trong khodng thoi
gian 24h tlr 00:00:00.00 dén 23:59:59.00 theo gi® qudc té (UTC) ngay thtr 68 ndm 2018 tlic ngay 9 thang
03 ndm 2018 (ngay thtt 5, tudn GPS 1991). Cac thong s6, chi tiéu va cac yéu td anh hwdng dén chét lvgng
di liéu tram CORS duoc tinh toan bing phin mém Leica SpiderQC trong gidi phap tong thé Leica GNSS
Spider, sau dé phan tich va danh gia theo tlrng gi¢ thu nhan di liéu va tdng hgp danh gia trong 24h lién tuc.
Trén co s& két qua phén tich va danh gia chat lvong di liéu sk tién hanh x( ly va tinh toén binh sai x4c dinh
toa dd vi tri cac tram CORS trén Khung tham chi€u mat dat qudc t€ ITRF2014 (International Terrestrial
Reference Frame) (Altamimi va nnk, 2016) va danh gia do chinh xac dat dugc voi cac khodng thdi gian thu
nhén 1h, 2h, 3h ... 24h dé tir d6 dwa ra cac ngwdng dd chinh x4c toa do twong (ng véi cac khodng thoi gian
thu nhan can thiét.

2. Phan tich va danh gia chit lwgng dir liéu tram CORS

Chat luvgng dii liéu GNSS thu nhan dugc tai tram CORS phu thudc vao nhiéu yéu t6 nhu: Vi tri ddt ang
ten thu, chat lugng ang ten thu, chat lugng may thu, mdi trudng xung quanh tram, s lwgng vé tinh GNSS
quan sét dugc (Yaxuan Hu va nnk, 2016), st suy gidm d0 chinh xac hinh hoc GDOP (Geometric DOP) va
suy gidm d0 chinh xac vi tri PDOP (Positional DOP) (Richard, 1999), &nh hwéng da dwong truyén
(Multipath) (Zhao Yi va nnk, 2014), ty s6 tin hiéu - nhiu SNR (Signal to Noise Ratio) (S.Hetet, 2000),
trgt chu ky (Cycle Slips) (Chen Yangyang, 2014)... do vay viéc ki€m tra va danh gia chat lugng di liéu
dua trén cac chi tiéu lién quan t6i cac yéu td nay (LI Cheng-gang va nnk, 2007); (Zhang Yimei va nnk,
2011); (Yaxuan Hu va nnk, 2016).

2.1 Cic chi tiéu d@é danh gia chit lwong dir liéu cho dich vu xw ly sau

- Chi s0 chét lugng theo hé thdng vé tinh: SO luvgng vé tinh dinh vi GNSS (GPS, GLONASS, Galileo,
BEIDOU, QZSS) quan sat dugc; s6 lvgng tin hiéu thu nhan dwgc béi ang ten thu va may thu.

- Hé sG suy gidm dd chinh x4c hinh hoc GDOP va vi tri PDOP: Nhin chung cac gia tri DOP phai nho
hon 4, khi DOP cao hon sX cho két qua dinh vi v6i do chinh xéac khong dat yéu cu (Richard, 1999).

- Hiéu (ing da dudng truyn va ty s6 tin hidu - nhiéu SNR theo titng hé thdng v& tinh GNSS: Mot s6
cong trinh nghién clru khoa hoc (Zhao Yi va nnk, 2014); (Li Jun va nnk, 2006); (Zhang Yimei va nnk,
2011); (Yaxuan Hu va nnk, 2016) dé t6ng két rang cac cac tram CORS dugc thiét 1ap voi chét lugng cao
(bao gbm vi tri, xay dung, thiét bi, mdi trvong xung quanh... dat tiéu chudn) sX cho chét lugng dir liéu thu
t0t va c6 thé ddm bao sw xac dinh toa dd voi do chinh xac cao.

- Trugt chu kY c6 thé dugc giy ra bai nhiéu 1y do, nguyén nhan chung 1a viéc thu céc tin hiéu vé tinh bi
gian doan bdi chiu cao cac toa nha, doi nui, tin cy... (Chen Yangyang, 2014). Hién tuong treot chu ky
xdy ra throng xuyén sk gy ra ngudn 16i dinh ky khodng 5 cm & mat bang va khodng + 15 cm & do cao
(Chen Kai va Yu qing, 2010).

D0i voi tram CORS clia mang lwdi qubc té IGS (IGS, 2015) st dung dé theo ddi dich chuyén kién tao
bé mdt trai dat va xy dung khung tham chiéu mdt dat qudc té ITRF doi hoi dd chinh cao va siéu cao, cac
tiéu chudn dé danh gia chat lugng dir liéu nhu sau:

SO luvgng vé tinh dinh vi GNSS t6i thi€u > 10 vé tinh (trong d6 gbm tit ca cic vé tinh GPS quan sat
duoc)

SO lwvgng quan sat thu nh&n hoan chinh > 95%
Hé s0 suy giam d0 chinh xac hinh hoc GDOP va vi tri PDOP trong khodng 2-4
Anh huéng da dwong truyén < 0,3 m
SO lwgng trugt chu ky < 1 trén 1000 quan sét
2.2 Thyc nghiém phan tich va danh gia chat lwong dir liéu tgi tram CORS

DE phan tich va danh gia chét lugng dit liéu thu nhan, trong nghién cu nay da s dung tap hop di liéu
RINEX tai 17 tram CORS trong 24h tlr 00:00:00.00 dén 23:59:59.00 theo gi0 qudc t€ (UTC) ngay th(r 68
nam 2018 dua trén co s& di liéu thu dugc theo timg gid voi khodng thdi gian 18y méu (epoch) 14 01 gidy
d€ phan tich va danh gia chat lwgng di liéu. Sau khi c6 két qua phan tich va danh gia cho tlrng gi¢’ thu nhan
di¥ liéu, két qua tng hop danh gia chét lugng dir liéu trong 24h thu nhén lién tuc cho 17 tram CORS dugc
hoan thanh theo cac tiéu chi va thé hién theo céc biéu do, dudi day 1a vi du két qua tai tram CORS Ba Vi:
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Chi s6 chat lvgng theo hé thOng vé tinh GNSS

sb lrgng quan sat véigoc > 0°
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Hinh 2. Thong ké hé sé suy giam dg chinh xdc DOP
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Hinh 3. Thong ké anh hieéng da dwong truyén theo cic hé thong GNSS
Ty s0 tin hiéu - nhiu SNR theo céc hé théng GNSS
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SNR by Galileo satellite> 15°
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SNR by BeiDou satellite > 15° SNR by QZSS satellite > 15° SNR trung binh by GNSS satellite > 15°
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Hinh 4. Thong ké ty s6 tin hiéu - nhiéu SNR theo cdc hé thong GNSS
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Hinh 5. Thong ké truot chu ky theo cdc hé thong GNSS

Két qua tong hop cht lvgng dif liéu tai 17 tram CORS trong 24h thu nhén lién tuc cac tiéu chi danh gia
chét lvgng dugc thong ké nhu sau:

- Ty 18 % trung binh s6 lvgng quan sat thu nhan dwgc véi géc nguwdng cao trén 0° clia hé thdng BEIDOU
chiém ty 1€ 16n nhat ~32%, GPS chiém ~26%, GLONASS chiém ~20%, Galileo chi€ém ~13%, QZSS chiém
ty 1& nho nhat ~9%. Téng hop trung binh sd lwvgng quan st thu nhan hoan chinh trong 24h tlr vé tinh clia
céc hé thong GNSS voi géc nguwdng cao > 15° véity 1€ nhu sau: Hé théng GPS, Galileo, BEIDOU va
QZSS dat khoang tlr 95% dén 100%, GLONASS dat khoang tir 90  dén 97%. Trong mdi khodng thdi gian
18y mAu (epoch=1 gidy) thu nhn tin hiéu tir tdng s lrong vé tinh GNSS trung binh 1a tlr 26 dén 35 vé tinh.

- Trong 24h thu nhén lién tuc hé s6 PDOP c¢6 gia tri trung binh bién thién trong khodng tlr 1.8 dén 2.8,
hé s6 GDOP bién thién trong khodng tlr 2.1 dén 3.5. Vi gia tri nay GDOP va PDOP duwgc danh gid & mlc
dd c6 gia tri tin cdy t0t (trong khodng tlt 2-4) (Richard, 1999).

- Téng hgp anh hwdng da duong truyén (AHDDT) trong 24h dén chét lwgng di liéu tai 17 tram CORS
dugc kiém tra danh gia theo cac khoang goc cao vé tinh trén 15° theo tltng hé thong GNSS. D6i v6i hé
thong GPS, AHDDT trén ba tan s L1, L2 va L5 bién thién trung binh tlt 0.02 m dén 0.06 m. Hé thong
GLONASS, AHDPDT trén hai tdn s6 L1, L2 c6 gia tri bién thién trung binh tir 0.03 m dén 0.06 m. AHPDT
trén bon tan s6 E1, ESa, ESb va E5a+b cla hé thdng Galileo c6 gia tri bién thién trung binh tlr 0.01 m dén
0.06 m. AHDDT d6i v&i hé thong BEIDOU trén hai tan s6 B1, B2 ¢6 khodng gia tri bién thién kha 16n tir
0.03 m dén 0.09 m. D&i v&i hé thdng QZSS, AHDDT trén ba tan sd L1, L2 va L5 ¢6 gia tri bién thién trung
binh tr 0.02 dén 0.08 m.

- Ty s8 tin hiéu - nhiéu SNR theo v& tinh trén ba tAn s6 L1, L2 va L5 cla hé théng GPS c6 gia tri bién
thién trong khodng tlr 43 dén 51 dB-Hz. D&i v6i hé thong GLONASS, SNR trén hai tan s6 L1, L2 bién
thién tlt 42 dén 51 dB-Hz. SNR trén bon tn sd E1, E5a, E5b va E5a+b cla hé thong Galileo bién thién tlr
46 dén 51 dB-Hz. SNR ddi v&i hé théng BEIDOU trén hai tan s0 B1, B2 gia tri bién thién tir 45.5 dén 48
dB-Hz. D4i v6i hé thong QZSS, SNR trén ba tan sd L1, L2 va L5 bién thién tir 46 dén 50.5 dB-Hz. Tl két
qua thong ké cho thdy, nhin chung SNR trung binh trong 24h thu nhén lién tuc trén cac tan so tin hiéu cla
cac hé thong GNSS khong c6 bién ddng 16n, gia tri bién ddng trung binh trong khodng tlir 3 dén 4 dB-Hz.
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- SO lwgng truot chu ky 1a rét it va khong anh hudng dén chat lvgng dir liéu thu nhan dugc tai 17 tram
CORS.

T két qua théng ké cho thdy cac chi tiéu danh gia chat lwgng dit liéu tai 17 tram CORS tuong duong
tiéu chuén céac tram IGS, dat yéu cau st dung dé theo ddi dich chuyén b& mat trai dét va xay dwng khung
tham chiu mdt dat qudc t€ ITRF.

2.3. Xw ly tinh todn binh sai toa dd va danh gia do chinh xdc vi tri tram CORS

Vi két qua danh gia chat lvgng di liéu thu nhan dugc theo tirng gidy va két qua tbng hop chat lvong dir
liéu thu nhn lién tuc trong 24 gi® ngay th( 68 nam 2018 tai 17 tram CORS nhu da néu & trén, dé phan tich
va danh gia cac nguéng do chinh xac xac dinh toa do vi tri tram CORS dat dugc theo dd dai cac khodng
thi gian quan sat, trong nghién cru nay da tién hanh x( 1y tinh toan binh sai toa d va danh gid do chinh
xac vi tri tram theo cdc khodng thoi gian nhu sau: tir 00:00:00.00 dén 00:59:59.00 (1 gi® thu nhan); tir
00:00:00.00 dén 01:59:59.00 (2 gi¢ thu nhén); tir 00:00:00.00 dén 02:59:59.00 (3 gi® thu nhén); ... va tir
00:00:00.00 dén 23:59:59.00 (24 gi® thu nhan). Phan mém khoa hoc chinh xac cao Bernese phién ban 5.2
da dwoc st dung dé x(r 1y tinh toan binh sai toa d6. K&t qua tinh toan binh sai toa dd theo dd dai cac khodng
thoi gian thu nhan di liéu trén khung tham chiéu mat dat quoc t€ ITRF2014 va dwgc do ndi véi mot sO tram
(BADG, BINM, COAL, DSMG, FOMO, HKKT, HKMW, HKNP, HKPC, HKSC, HYDE, IISC, SHAO)
trong mang lwdi qudc t& IGS va mang ludi Chau A - Thai Binh Duong APREF. Béang 1 thé hién két qua
tinh toan binh sai toa dd 17 tram CORS trén ITRF2014 vGi di liéu thu nhén 24 gio.

Bang 1. Két qud toa do binh sai cua 17 tram CORS voi dir liéu thu nhdn 24 gio trén ITRF2014

S| tan Toa d¢ ITRF2014 s | Téen Toa d¢ ITRF2014

"1 Tram VI do Kinh d6 T| Tra Vi do Kinh do

T : o s e Hm) 1 W ., . H (m)
o e 5;.90725 ” 1113.536874 | e é Qnin 31(1).59505 i 318.759409 P | vus
2| B gi.sesss 7 ;2.651591 i 15,056 1 EDO 32.35399 * ;(7)?66550 | s
i Do 1213.06011 * 12.596801 ® 133'0: ; ;Ho 22.44970 ® 22.501791 | asa
© 109 | Sasen | dpsasse | 4|3 U | sesces | aoasess | 1%
> | PSON 1212.86240 " 2829657 V| ses 41; ;QU 241;.96521 ® ;2.526492 | e
6 | Yo 22.72520 i 22.629363 i 19315 ; TYEN 2;.32642 ” ;(5).772485 * e
7| AN 121;52912 " 32.562775 V| a7 é VAN ig.55717 7 18?54079 7| e
8 | HYEN §8.21436 ” 32.618648 ” 18.424 ; VNIN 22.76926 ” ;g§71505 | a9
e 2(7).96455 ® 38.548096 | mes

3. Két qua va thio luin

Két qua nghién cltu cla (Minghai va nnk, 2014) da chi ra v&i tép di liéu RINEX trong 24 gi® thu nhan
lién tuc sk cho két qua xac dinh toa d6 vi tri tram CORS véi dd chinh x&c va dd tin cay t6t nhét. Do vay dé
phan tich va danh gia cac nguéng do chinh xac va dd tin cay xac dinh toa dd vi tri tai 17 tram CORS dat
dugc theo do dai cac khodng thoi gian quan sat, ching toi tién hanh so sanh s bi€n thién toa d6 va dd tin
cdy theo cic khodng thoi gian thu nhén trong 1h, 2h, 3h, ... 23h so sanh v6i két qua toa d0 va do tin cay voi
khodng thoi gian thu nhan 24h cla tirng tram sau d6 tinh trung binh cho 17 tram. Két qua so sanh sy chénh
1&ch trung binh toa d6 tai 17 tram dugc thé hién trong bang 2 va hinh 6(a,b,c).
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Bang 2. Théng ké két qua trung binh so sanh sw bién thién toa d¢ va dé tin cdy xac dinh toa do 95% theo
do dai cac khodng thoi gian thu nhan dir liéu tai 17 tram CORS.

N T o i a1 -
56 givs Trung binh chénh lach toa d (m) Trung binh d6 tin ca.(]ym?SA xac dinh toa do

(h) AVido A Kinh do AH Ellipsoid Vido Kinh d6 H Ellipsoid

1 0.0173 0.0387 0.098 0.078 0.548 0.330

2 0.0038 0.0017 0.014 0.010 0.017 0.041

3 0.0037 0.0015 0.009 0.008 0.014 0.030

4 0.0031 0.0013 0.007 0.006 0.011 0.027

5 0.0009 0.0012 0.006 0.006 0.010 0.022

6 0.0003 0.0012 0.005 0.005 0.007 0.018

7 0.0003 0.0012 0.004 0.005 0.007 0.016

8 0.0003 0.0011 0.004 0.005 0.006 0.015

9 0.0003 0.0010 0.003 0.004 0.006 0.014

10 0.0003 0.0010 0.003 0.004 0.006 0.013

11 0.0003 0.0010 0.003 0.004 0.006 0.012

12 0.0003 0.0009 0.003 0.004 0.006 0.012

13 0.0003 0.0007 0.003 0.004 0.006 0.012

14 0.0003 0.0007 0.003 0.003 0.006 0.011

15 0.0003 0.0006 0.003 0.003 0.006 0.011

16 0.0003 0.0006 0.002 0.003 0.006 0.011

17 0.0003 0.0006 0.002 0.003 0.006 0.011

18 0.0003 0.0006 0.002 0.003 0.005 0.011

19 0.0003 0.0003 0.001 0.003 0.005 0.010

20 0.0003 0.0000 0.001 0.003 0.005 0.010

21 0.0003 0.0000 0.001 0.003 0.005 0.010

22 0.0003 0.0000 0.000 0.003 0.005 0.010

23 0.0000 0.0000 0.000 0.003 0.005 0.010

24 0.0000 0.0000 0.000 0.003 0.005 0.009

Trung binh sai s6 vj tri theo Vi d (North) Trung binh sai s vj tri theo Kinh d¢ (East) Trung binh sai s vj tri theo H Ellipsoid (Up)
(d4 tin cay 95%) (dd tin cay 95%) (do tin cay 95%)
0005 N i 5e 0005 %ia;g ““ ‘ ‘
‘ ; H 1 om iR AR Ranaaaazas ]
- L HHTTTT » ij‘,":; ““\l
o0m L h a6 7 E 01110t 1617 181020 21 20 20 0020 R t;m e e e et et et
—+4 Vi dd (North) (m) —+—AKinh d6 (East) (m) 2 H Ellipsoid (Up) (m)
(a) (b) (c)

Hinh 6. Két qua d chinh xdc vi tri tram theo vi dd(North), kinh dé(East) va dg cao H Ellipsoid (Up)
voi do tin cdy 95% theo d¢ dai cdc khoang thoi gian thu nhdn dir liéu.

Cén ¢l vao két qua tinh todn binh sai va so sanh sy bién thién tga dd ching t6i ¢6 mot s& nhan xpt nhu sau:

D0 chinh xac vi tri tram v&i dd tin cdy 95% theo vi d§: Hinh 6(a) cho thdy v&i thoi gian thu nhéan di liéu
2h dd chinh xac vi tri dat dugc khodng +14 mm, khi th¢i gian thu nhan tang 1én 4h d6 chinh xac dat dugc
khoang £9 mm. Dé dat dugc d6 chinh x4c vi tri tram 1a £5 mm thi cin phai c6 khodng thoi gian thu nhan
d liéu lién tuc t6i thi€u trong 6 -7h. V@i khodng thoi gian thu nhan di liéu ting 1én 14h I~c do vi tri tram
dat dwgc do chinh xac 13 =3 mm. V&i cdc khodng thoi gian thu nhan dit liéu nhiéu hon 14h cho thay do
chinh xac xac dinh vi tri tram theo vi d0 cling khdng dugc cai thién (d6 chinh xéac khong tang) chi dat dwgc
1a 3 mm tham chi v6i di liéu 24h thu nhan lién tuc.

D0 chinh xac vi tri tram v&i dd tin cdy 95% theo kinh d§: Hinh 6(b) cho thdy v&i thdi gian thu nhan dir
liéu 2h d6 chinh xac vi tri tram dat khodng +£19 mm, khi di liéu tdng lén 4h @9 chinh xac dat dwgc khodng
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+12 mm. DE dat dwgc dd chinh x4c vi tri tram 12 £5 mm thi cn phai c6 khoang th¥i gian thu nhan di liéu
lién tuc it nhat 18h, trong khi d6 v&i khodng thoi gian thu nhan di liéu 1a 6 -7h dd chinh xac vi tri chi dat
khodng +8 mm. Vi khodng thoi gian thu nhan di liéu tdng tlr 18h dén 24h do chinh x4c vi tri tram theo
kinh dd cling khdng tang va chi dat twong ty & mlrc £5 mm.

D0 chinh xac vi tri tram v&i d0 tin cdy 95  theo d6 cao H Ellipsoid: Hinh 6(c) cho thdy v&i khoang thoi
gian thu nhan dir liéu Ia 2h d6 chinh xac d6 cao H Ellipsoid dat dugc khoang +£55 mm, khi thoi gian thu
nhan tang I&n 4h dd chinh xé&c dat khoang +34 mm. Khi di liéu thu tdng 1én 7-8h dd chinh xac dat khoang
+20 mm. Dé dat dwgc d6 chinh x4c vi tri tram 12 £15 mm can phai c6 khodng thdi gian thu nhan dir liéu t6i
thi€u trong 11h. Vi khodng thoi gian thu nhan di liéu tang Ién 22h I~c d6 méi dat dwgc do chinh xé4c theo
d6 cao H Ellipsoid 1a +10 mm. Khi tang Ién 24h thu nhan di 1iéu do chinh xac theo dd cao H Ellipsoid cling
khong cai thién dwgc nhiéu chi dat = 9 mm.

4. Két luan

Trén co s& phan tich, danh gia chat lvgng di liéu thu nhan dugce trong khodng thoi gian 24h tai 17 tram
CORS khu virc phia Béc, két qua chi ra rang cac chi tiéu danh gia chat lwong di liéu tai 17 tram CORS
tuong duong vai tiéu chudn cac tram IGS, dat yéu cdu va du diu kién cung clp cdc sdn phdm toa do va
dich vu di liéu x& 1y sau v6i dd chinh cao va siéu cao.

Cén clt vao két qua tinh toan binh sai toa do tai 17 tram CORS trén ITRF2014 va danh gia dd chinh xac
vi tri tram trong khodng thoi gian 24h cho thdy v6i cic khodng thdi gian thu nhan di liéu tdng 1én tuyén
tinh thi d6 chinh xac xac dinh vi tri tram theo 3 thanh phan vi d9, kinh d6 va do cao H Ellipsoid khong tang
tuyén tinh theo ma tdng cham hon va qua trinh tang dd chinh xéc theo 3 thanh phan cling khac nhau, tham
chi d&n mot ngudng nao dé do chinh xac sk khong tng cho d 6 tang khoang thi gian thu nhén dif liéu.
V6i cung mot khodng thoi gian thu nhan di liéu thi d6 chinh xac xac dinh vi tri tram theo vi d9 la cao nhat,
sau d6 dén kinh d6 va thap nhét la d6 cao H Ellipsoid, cu thé thic nghiém vgi 2h va 4h thu nhan di liéu do
chinh x4c vi tri tram dat dwoc khodng +14, £19, £55mm va +9, +12, +34 mm twong (ng cho 3 thanh phan
vi d0, kinh d0 va do cao H Ellipsoid. V&i khodng thu nhan dit liéu 6-7h dd chinh xac vi tri tram dat dugc
khodng £5, +8 va £20 mm tuong Ung cho 3 thanh phan vi df, kinh do va dd cao H Ellipsoid. Khi di¥ liéu
thu nhén lién tuc trong 24 gi® do chinh xac cao nhat la theo vi do dat dwgc + 3 mm, kinh d§ dat dugc + 5
mm va thép nhét la theo d6 cao H Ellipsoid dat dugc + 9 mm v6i d0 tin cdy 95%.
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ABSTRACTS

Analysis and evaluation of data quality at the Continuously Operating
Reference Station CORS in the Vietnamese territory for post-

processing

Nguyén Hai Ninh"*, Trin Véan Anh?
! Department of Survey Mapping and Geo-information of Vietnam
2 Hanoi University of Mining and Geology

The basic objective of the Global Positioning Satellite Network in the Vietnamese territory is to provide
coordinates and post-processing data services with high and very high accuracy, therefore, the analysis and
evaluation of the data quality collected at the CORS stations and determination of the coordinate accuracy
threshold achieved during the acquisition intervals of data before providing them to users is a very important
mission. Thus, in this study, we used data collected at 17 CORS stations in northern region for 24-hour
period from 00: 00: 00.00 to 23: 59: 59.00 UTC on 68" day of 2018 (5" day, GPS week 1991, March 9,
2018) for analyzing and evaluating data quality on an hourly and 24 hours continuously. Then adjust the
coordinates and evaluate the accuracy of the position of 17 CORS stations in ITRF2014(International
Terrestrial Reference Frame)with intervals 1h, 2h, 3h ... 24h to analyze and evaluate the variation of
coordinates, accuracy and accuracy thresholds determine the coordinates achieved by the length of
intervals. The experimental results have shown that data collection intervals increase linearly then the locate
precise of stations by three-component latitude, longitude and H ellipsoid not increase linearly with the
increase more slowly and the accuracy of the three-component also different, where the positioning
accuracy of station is highest for latitude, then for longitude and H-Ellipsoid is lowest. The experimental
results have determined accuracy thresholds of coordinates achieved by data collection intervals,
particularly with 24 hours for continuous data collection, the highest positioning accuracy (with 95%
confidence) to be achieved is £ 3mm for latitude component, achieved £ Smm for longitude component
and the lowest achieved is £ 9mm for H-Ellipsoid component.

Keywords: GNSS; CORS station; post-processing; data quality; accuracy threshold
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