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TOM TAT

Chang t6i xi Iy tuyét doi ding tri do gid cur
ly BEIDOU thu thdp & Tp. Hé Chi Mink. D¢
chinh xdc dinh vi dat dwoc [a 2.3m, 4.5m va

3.9m theo hwéng Bdc, Péng va dé cao so véi
(0.8, 0.9, 1.7) cua GPS va (2.0, 1.9, 4.1) ciia

GLONASS. Két qua nay cho thdy ¢ Viét Nam
hoan toan c6 thé dinh vi chi dung riéng céc vé
tinh BEIDOU, dong thoi mé ra kha ndng dinh vi
tich hop cdc hé théng vé tinh dé ning cao dg
chinh xac.
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1. GIOI THIEU VE HE THONG VE TINH PINH VI BEIDOU

Hé théng vé tinh dinh vi BEIDOU (con c6
tén a4 COMPASS) do Trung quéc xay dung va
phét trién. BEIDOU c6 chirc ning tuong duong
v6i GPS cia My, GLONASS cua Nga va
GALILEO cua Chau Au. Hé thdng vé tinh dinh
vi Beidougdm c¢6 baphan: phan khong
gian, phan mat dat va phan ngudi sir dung. Phan
mat dét bao gém cac tram diéu khién chinh, cac
tram truyén din v CAC tram gidm sat. Phan
ngudi stt dung bao gdm céc thiét bi dau cudi cia
hé théng Beidou, va mot sb twong thich v6i hé
théng din duong vé tinh khac. Theo thiét ké,
phan khong gian day du bao gdm 35 vé tinh: 5
trén qui dao dia tinh (Geostationary Earth Orbit
- GSO), 3 trén qui dao dia tinh nghiéng
(Inclined Geosynchronous Satellite Orbit -
IGSO) va 27 vé tinh trén qui dao trung binh
(Medium Earth Orbit - MEO) (xem hinh 1).

Trude 2013, Trung Québc d4 phong duoc 5
GEO, 4 MEO va 5 IGSO. Véi s6 lugng vé tinh
trén, BEIDOU c6 thé bao phu phan 16n khu vue
Chau A — Théi Binh Duong (xem hinh 2). Sau
mot gian danh gia hé thong d4 c6 va nghién ctru
ché tao vé tinh thé hé mai. vao 30-03-2015 vé
tinh thé hé mai dau tién coa Beidou da duogc
phéng thanh céng vao quy dao bang tén lira
LM-3C. Sy kién nay c6 y nghia 1a hé théng
Beidou cua Trung Qudc dd bit ddu mo rong
viing che phu tir khu vuec ra thé gioi.

BEIDOU sir dung hé toa do CGCS2000
(China Geodetic Coordinate System 2000).
CGCSS2000 dong nhat voi ITRF1997 tai epoch
2000 [1, 3, 4]. BEIDOU sir dung hé théng thoi
gian BEIDOU (BEIDOU Time - BDT). BDT la
mot thang thoi gian lién tuc bat dau tr 0:0:0
UTC 01-01-2006, ddng bd véi UTC véi sai sb
nho hon 100 nanosec [1].
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Viét Nam ndm & trung tim ving bao phu
cta hé thong BEIBOU. Do d6 vé mit 1y thuyét
ching ta c6 thé dinh vi doc 1ap bang hé théng vé
tinh BEIBOU. Trudc ddy ching ta co rat it may
thu c6 thé thu tin hiéu tir vé tinh BEIDOU, thi
hién nay d4 xuat hién ngdy cang nhiéu cac loai
maéy c6 kha nang thu dwoc tin hiéu tir 3 hé théng
vé tinh GPS, GLONASS va BEIDOU nhu Hi-
Target V30, Topcon GR5, South S82V, wv.
Trong bai bao nay, ching t6i st dung may thu
Hi-Target V30 va Topcon GR5 thu thap dit liéu
tai TP H6 Chi Minh dé danh gi4 kha ning dinh
vi doc 1ap va do6 chinh xac cia BEIBOU khi so
sénh véi cac hé théng vé tinh dinh vi khac.

2. THU THAP DU LIEU VA XAC PINH
TOA PQ PIEM GOC

Dé thu thap dir liéu, chung t6i 1an luot dat
cac may thu Hi-Target V30 va Topcon GR5 Ién
2 mbc BK0O va BKO1 trén néc nha C5 trong
khuén vién PHBK TPHCM vao cac ngay 16 va
20/03/2015 (xem hinh 2). Téc d6 thu dir liéu 1a
15 gidy Vvéi chiéu dai ca do tir 6 — 9 h. May
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Hinh 1. Phin khong gian (trai) va khu vyc bao phu cua BEIBOU trudce 2013 (chép nhan tr [2])

Topcon GR5 dugc dit twong tw vao cac ngay
13-14/03/2015, 19/05/2015 va 23/06/2015 véi
tbc d6 thu 1 gidy. Tuy nhién do 15i firmware,
may thu GR5 chi thu dugc BEIDOU vao ngay
23/06/2015.

Phan tich dit liéu ¢ dinh dang RINEX
V2.11 xuat ra tir may thu, chung t6i thiy sé
lugng vé tinh quan sat rat doi dao. C6 thoi diém
1én dén 28 vé tinh (xem hinh 4). Trong d6 c6 10
vé tinh GPS, 8 GLONASS va 10 vé tinh
BEIDOU.

Dé c6 co sé danh gia do chinh xac dinh vi
timg hé théng, chung toi xac dinh vi tri diém
géc BKO0O bang cach goi dit liéu dén dich vu
CSRS-PPP
(http://webapp.geod.nrcan.gc.ca/geod/tools-
outils/ppp.php). Theo nghién cau [6], dO chinh
xéac dinh vi cia dich vu ndy c6 thé dat dugc &

dinh  vi diém chinh xac

muc cm, di dé 1am co so danh gia d6 chinh xac
dinh vi diém. Két qua dinh vi duoc cho & Bang
1.
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Hinh 2. Thu thap dit liéu BEIDOU tai nha C5 Pai hoc Bach khoa TP HCM (tr4i) va sb luong vé tinh quan sat ngay
20/03/2015 (phai: GPS — d6, GLONASS: xanh, BEIDOU - tim)

Béng 1. Xéc dinh toa d6 diém gbc BK00 bang CSRS-PPP trong ITRF2008

Ngay do Vi @6 Kinh d6 D6 cao ellipsoid May thu
(m)
13/03/2015 10°46°31.0854” 106°39°36.1427” 26.269 | Topcon GR5
6 hours +0.010m +0.033m +0.043m
14/03/2015 10°46°31.0853” 106°39°36.1431” 26.247 | Topcon GR5
4 hours +0.010m +0.033m +0.041m
16/03/2015 10°46°31.0848” 106°39°36.1425” 26.174 | HiTarget
4 hours +0.009m +0.022m +0.031m | V30
20/03/2015 10°46°31.0852” 106°39°36.1428” 26.203 | HiTarget
9 hours +0.004m +0.012m +0.022m | V30
19/05/2015 10°46°31.0847” 106°39°36.1416” 26.235 | Topcon GR5
3 hours +0.018m +0.043m +0.071m
23/06/2015 10°46°31.0850” 106°39°36.1432” 26.265 | Topcon GR5
6.5 hours +0.004m +0.015m +0.021m
Trung binh 10°46°31.0851” 106°39°36.1428” 26.230
Trong sd
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3. KHAO SAT PQ CHINH XAC CUA BAN
LICH TRUYEN THONG BEIDOU

Bang 2. Do chinh xac toa do va ddng hd cua vé tinh
BEIDOU ngay 20/03/2015

Vé SSTP toa do (m)

. bdn
tinh g

X Y z hé (us)

1 10.376 3.270 1.887 | 227.300

2 15.442 9.676 2.550 0.125

3 20.889 2.056 1914 | 17.880
4 2.748 | 13.279 3.039 0.109
5 11.087 4.103 2.282 0.090
6 0.926 1.048 1.699 0.108
7 3.407 2.752 2.048 0.120
8 4.070 1.709 2.172 0.118

9 1.210 1.113 1.057 0.101

10 2.603 0.512 1.079 0.099

12 | 25.367 | 21.312 | 55.906 0.007

B 8.920 5.530 6.876 0.097

Céch tinh toa d6 va sé hiéu chinh dong hd
vé tinh BEIDOU tir ban lich truyén théng rat
tuong ty nhu GPS. Vi ca hai déu ding 15 tham
s6 Kepler mo rong dé mé ta qui dao va céc hé sé
da thirc cho sé hiéu chinh dong ho [1]. Trong
khi ban lich GLONASS truyén di 6 tham s6 vé

toa do va van téc cua vé tinh. Viéc tinh toa do
vé tinh GLONASS tir ban lich truyén thong da
dugc dé cap trong tai liéu [8].

Pé danh gia do chinh xac cua ban lich
truyén thong BEIDOU, ching t6i tinh toa do va
sb hiéu chinh dong hd vé tinh BEIDOU céch
nhau 30 phtt trong ngay do. Sau d6 so sanh voi
ban lich chinh xac cua t6 chirc IGS ¢ Bang 2.

Két qua ¢ Bang 2 cho théy sai sd toa do vé
tinh BEDOU gan twong dwong véi GPS nhung
ddng ho thi kém chinh xac hon (theo [9], ddi véi
GPS 14 7.5m va 5ns). Mat khéc sai s cua cac vé
tinh BEDOU ciing khong dong déu. Cac vé tinh
sb 1, 2, 3, 12 ¢6 sai sb 1én dén hang chuc mét,
vuot xa cac vé tinh con lai. Do d6, ching ta co
thé du bao do chinh xac dinh vi BEDOU ciing
s& thip hon GPS vi ly do nay.

4. PHAN TICH VA PANH GIA KET QUA

Chung tdi dung phan mém khoa hoc GUST
dé xt ly dix liéu do & trén [7]. GUST V3.1 ¢
kha ning xir 1y doc lap hay két hop dir liéu do
cua GPS, GLONASS va BEIDOU. Trong bai
bao nay chdng téi chi chl trong dén do chinh
xéc dinh vi diém don. Do d6 chi dung tri do gia
cu ly va ban lich vé tinh truyén thong. Dé khic
phuc anh huéng cua tang dién ly, ching toi
dung tri do két hop P3 trén hai tan sé. Ching toi
ciing bo qua do léch nho giira cac hé théng toa
d6 WGS84 (GPS), PZ-90.11 (GLONASS),
CGCSS2000 (BEIDOU) va ITRF2008 (xem
Bang 3).

Bang 3. Mdi quan hé gitra cac hé thdng toa do vé tinh

HT vé tinh Hé toa do M6 ta

GPS WGS84 Dong nhat véi ITRF2008 ¢ mirc d6 cm [11]

GLONASS PZ-90.11 Tring véi ITRF2008 tai epoch 2010.0 [10]

BEIDOU CGCSS2000 | Trung voi ITRF1997 tai epoch 2000.0 [3, 4].
ITRF1997 sai léch voi ITRF2008 & mirc d6 cm [11]
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Hinh 4. Sai sb vi tri mit bing GLONASS bing V30 (tri) va GR5 (phai)
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Hinh 5. Sai sb vi tri mit bing BEIDOU béng V30 (trai) va GR5 (phai)
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Bang 4. Sai s6 dinh vi cua cac hé thong

Maythu | Hé théng vé SSTP dinh vi (m)
tinh Hwéng Huong Do cao 3 chiéu
Bac Dong
Hi-Target | GPS 1.000 0.908 1.957 | 2.378
V30 GLONASS 1.565 1.938 3.040 | 4.661
BEIDOU 1.672 4.715 4.059 |  6.442
Topcon | GPS 0.606 0.898 1559 |  1.899
GRS GLONASS 2.389 1.954 4227 | 5.234
BEIDOU 2.886 4.375 3.784 |  6.465
Trung GPS 0.8 0.9 1.7 2.1
binh GLONASS 2.0 1.9 4.1 4.9
BEIDOU 2.3 45 3.9 6.4

Dé danh gia do chinh xac dinh vi, chling t6i
tinh sai sb trung phuong Huéng Bic (my),
Hudng Pong (mg) va do cao (my) theo cdng
thuc sau.

(1)

Trong d6 (Ni, Ei, hi) 14 toa d6 mat bang va
d6 cao cta diém BKOO tinh & thoi diém thu i.
(N, E, h) la toa d6 va d6 cao chinh xac cua
BKOO cho & bang 1. Két qua duoc cho & bang 4
va hinh 3-5.

Két qua ¢ bang 4 cho thay ca hai loai may
thu khac nhau déu cho sai s6 dinh vi tuong tu
nhau. GPS Van cho do chinh xac cao nhit va
BEIDOU la thip nhit. Sai sb dinh vi GPS &

hinh 3 rat ngdu nhién va tap trung xung quanh
gi tri 0. Trong khi d6 dinh vi bing BEIDOU
theo huéng Dong-Tay xuat hién sai sé hé thdng
khoang 4.5m (hinh 5). Két qua dinh vi cua ca 3
hé théng vé tinh déu tt hon 10m.

5. KET LUAN

Chung t6i da thir nghiém dinh vi ding hé
théng BEIDOU tai TP H6 Chi Minh bang may
thu GNSS Hi-Target V30. S6 luong vé tinh
BEIDOU c6 thé cung cép tin hiéu trén khu vuc
Viét Nam c6 thé l1én dén 10 vé tinh. Do d6
ching ta hoan toan cé thé dinh vi doc 1ap bang
BEIDOU ¢ Viét Nam.

Trong nghién ctu cua chung t6i, do chinh
xac dinh vi bang BEIDOU kém hon GPS
khoang 3.0 lan v& GLONASS 1.3 lan. Piéu nay
c6 thé do do chinh xéac ban lich truyén thong va
chat lwong tri do m4 BEIDOU. Tuy nhién véi
d6 chinh xéac dinh vi tot hon 10m, BEIDOU van
phuc vu tdt cho céc ung dung chinh xac thép
nhu dinh vi tau/thuyén trén bién.
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Viéc tich hgp GPS, GLONASS va
BEIDOU c6 thé 1am ting d6 chinh xac dinh vi.
Nhung diéu ndy can co nhimg nghién ctru siu
hon vé trong s6 khi két hop cac hé thng trén do
chat lwong khong dong déu.

Loi cdm tg: Chlng toi chan thanh cam on
Céng ty Pat Hop va Cong ty Theang Loi d4 cung
cdp cdc mdy thu GNSS Hi-Target V30 va
Topcon GRS dé thu thip dir liéu phuc vu nghién
Ciru nay.

Experiments of absolute positioning using

BEIDOU in Vietham

e Nguyen Ngoc Lau

Ho Chi Minh city University of Technology, VNU-HCM, Vietnam

ABSTRACT

We research on absolute positioning using
Beidou pseudo-range measurements collected in
Ho Chi Minh City. Positional accuracy achieved
is 2.3m, 4.5m and 3.9m for the North, East and
height components compared to (0.8, 0.9, 1.7) of

GPS and (2.0, 1.9, 4.1) of GLONASS. This
result shows that in Vietham we can use only
BEIDOU system for positioning and also opens
the possibility of incorporating positioning
satellite systems to improve accuracy.

Keywords: Absolute positioning, GPS, GLONASS, BEIDOU
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