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Tir trwdc dén nay dé chinh xdc ctia canh Baseline do tinh van dworc xdc dinh
theo ly lich mdy va dwoc xdc dinh theo cdng thiec téng qudt la
mD=a+b.Dppm. Tuy nhién, thwc té cdc tri do canh nhdn dwoc c6 do chinh xdc
khong nhw ly lich mdy va chwa c¢6 mot tai liéu nao trong nwéc xdc dinh do
chinh xdc cho cdc canh do Baseline nay, dan dén viéc thiét ké phwong dn do
mang lwéi khéng ché bdng cong nghé vé tinh khong sdt véi thuc té. Noi dung
bai bdo trinh bay phwong phdp xdc dinh dé chinh xdc canh do Baseline theo
thoi gian thu tin hiéu trong cdc mang lwdi vé tinh. Pdng thoi, da tién hanh
tinh todn thwc nghiém trén mét mang lwdi cu thé & Viét Nam dé minh chirng
cho nhitng vdn d@é ly ludn trinh bay trong bai bdo.
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1. M& dau

Nhu da biét, trong cong tac dinh vi vé tinh, do
chinh xac ctia cac tri do Baseline do tinh dwoc xac
dinh theo ly lich may va lidy c6 dinh la
+5mm+1ppm déi véi may thu mét tin sé va
+3mm+0,5ppm doi véi may thu hai tin s6
(Hofmann-Wellenhof 2008 ; Roy 2009). Gia tri d
chinh x4c trén dwoc hiang dwa ra trong diéu kién
ly twong, con thuc t€ khi do ngoai san xuat do
chinh xac canh do Baseline phu thudc vao nhiéu
yéu t6 nhw d6 hinh vé tinh, s6 lwong vé tinh, thoi
diém do, khi hiu, thoi tiét, vi tri do, loai may thu,
thoi gian do,... Cac yéu to trén anh hwong dén do
chinh xac do canh Baseline lam cho d6 chinh xac
canh do khong nhw 1y lich may, dan dén viéc thiét
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ké phwong an do mang lwdi khéng ché bang cong
nghé vé tinh khong sat véi thuee té.

Trén thé gi¢i da c6 mot s6 nghién ctru cho do
chinh x4c canh do Baseline, tuy nhién chti yéu van
dirng lai & nghién ctru vé vatly cho cac canh do dai
(Blewitt, 1989) hoac nghién cru vé dnh hwéng ctia
tam pha anten (Rothacher, 1995).

No6i dung bai bao trinh bay phwong phap xac
dinh cic tham s6 d6 chinh xac canh do Baseline va
tinh todn thwc nghiém doi véi mot so liu do co
thoi lwong do 45 pht, 60 phut, 90 phit, 180 phit,
270 phut, 360 phut, 450 phat, 540 phat dé dwa ra
dd chinh xac canh do Baseline doi v&i may thu
GNSS trong diéu kién Viét Nam.

2.S06 liéu do va co sé ly thuyét

2.1 Khu vwc nghién civu va sé'liéu do

Khu vyc nghién ctru 1a nha may thuiy dién
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Hoa Binh (Hinh 1). Nha may thiy dién Hoa Binh la
mot cong trinh thiy dién cua Viét Nam dwogc xay
dung trén séng Pa thudc mién bic Viét Nam. Cong
trinh khéi cong xay dwng ngay 6 thang 11 nam
1979, khanh thanh ngay 20 thang 12 nam 1994.
Cong suit dién nang theo thiét ké la 1.920 MW,
gbm 8 t6 may, moi t& may c6 cong sudt 240 MW.
San lwong dién hang nam 1a 8,16 ty KWh.

Thang 11/2016, lwéi khong ché co s& mat
bang phuc vu quan trac dich chuyén ngang tuyén
dap nha may thay dién Hoa Binh dwoc do bang
cong nghé vé tinh véi muc dich danh gia kha nang
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g dung cong nghé do vé tinh trong quan trac
dich chuyén ngang tuyén dap ctia nha may. Ludi
duoc do bang 6 may thu Trimble R4 theo do hinh
lwdi nhw Hinh 2 va do lién tuc voi thoi gian 9 gio.
S6 liéu do dwoc trat ra may tinh va xt ly bang
phan mém TBC3.5 ctia hang Trimble. Khi xtr 1y s6
liéu tac gia cht dong cat thoi gian thu vé tinh ra
thanh s6 liéu do 45 phuat, 60 phat, 90 phat, 180
pht, 270 phut, 360 phat, 450 phit va 540 phat dé
danh gia d6 chinh x4c canh do Baseline trong diéu
kién Viét Nam.
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Hinh 1. Khu vurc nghién ciru.
Bdng 1. Két qud xir ly s6 liéu do Baseline va dé chinh xdc.
From | To | S (km) ms 45’ ms 60’ ms 90’ ms 180’ ms 270’ ms 360’ ms 450’ ms 540’
T17 | Ti6 | 0.586 | 0.01297 | 0.03073 | 0.01376 | 0.00494 | 0.00326 | 0.00297 | 0.00288 | 0.00281
T17 | T12 1.597 | 0.06514 | 0.04429 | 0.02430 | 0.01208 | 0.00682 | 0.00552 | 0.00549 | 0.00504
T17 | T15 1.255 | 0.02675 | 0.01766 | 0.01388 | 0.00497 | 0.00332 | 0.00300 | 0.00295 | 0.00281
T17 T4 0.892 0.04128 | 0.02154 | 0.01398 | 0.00837 | 0.00556 | 0.00405 | 0.00406 | 0.00392
T17 T2 1.500 | 0.00876 | 0.00851 | 0.00748 | 0.00529 | 0.00394 | 0.00388 | 0.00380 | 0.00336
Ti6 | T12 1.361 0.01606 | 0.01413 | 0.01022 | 0.00521 | 0.00438 | 0.00337 | 0.00302 | 0.00252
Ti6 | T15 1.137 | 0.01042 | 0.00918 | 0.00678 | 0.00357 | 0.00295 | 0.00253 | 0.00218 | 0.00196
T16 T4 0.369 | 0.01959 | 0.01192 | 0.00693 | 0.00368 | 0.00319 | 0.00322 | 0.00235 | 0.00211
Ti6 | T2 | 1.010 | 0.01088 | 0.00867 | 0.00568 | 0.00356 | 0.00307 | 0.00278 | 0.00239 | 0.00222
Ti2 | T4 | 1.091 | 0.03084 | 0.03018 | 0.01186 | 0.00656 | 0.00481 | 0.00367 | 0.00324 | 0.00312
T12 | T15 | 0410 | 0.00462 | 0.00414 | 0.00295 | 0.00186 | 0.00145 | 0.00131 | 0.00108 | 0.00100
T12 | T2 | 0.808 | 0.00465 | 0.00362 | 0.00284 | 0.00192 | 0.00154 | 0.00136 | 0.00123 | 0.00117
T15 | T2 | 0.943 | 0.00551 | 0.00471 | 0.00354 | 0.00237 | 0.00184 | 0.00187 | 0.00159 | 0.00146
T4 | T15 | 0.956 | 0.01802 | 0.01257 | 0.00757 | 0.00384 | 0.00302 | 0.00247 | 0.00224 | 0.00212
T4 T2 | 0.644 | 0.00672 | 0.00586 | 0.00488 | 0.00332 | 0.00246 | 0.00224 | 0.00191 | 0.00189
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Hinh 2. So 6 mang lwdi co sé quan trdc dich
chuyén nha mdy thuy dién Hoa Binh.

Sau khi xtr ly canh do Baseline két qua xt 1y
canh va do chinh xac cac canh do dworc trinh bay &
Bang 1.

2.2. Phwong phdp xdc dinh dé chinh xdc tri do
Baseline

Viéc xac dinh do chinh xac canh do Baseline
dwa trén cdng thirc xac dinh do chinh xac chung
(Seeber 2003 ; K. M. Antanovic, 2006):

Ms=Amm+b.Dppm (1)

Cong thirc trén cho thdy moi canh do ta biét
khoang cach D va d6 chinh xac ms cta tirng canh,
néu c6 2 canh do va sai s6 do cta tirng canh, ta c6
thé xac dinh dwoc hé s6 a, b tir 2 phwong trinh
dang (1), khi s6 canh do 16n hon 2 ta sé cac dinh
dwoc hé s a va b theo nguyén tic s6 binh phwong
nhé nhat. Tir (1) véi gia thiét cac canh do Baseline
la doc 14p va cac sai s6 do ctia tirng canh la doc 1ap,
cAc sai sO trong (1) 1 sai s6 ngau nhién ta s& 1ap
dwoc phwong trinh s hiéu chinh nhw sau:

Vs = Amm+b.Dppm-ms (2)

V&i n tri do ta sé lap dwoc n phwong trinh so
hiéu chinh nhw cong thirc (2), hay viét dwoi dang
ma tran nhw sau:

V=AX+L (3)
Trong d6:

1 D1 a —Mgq
V_<1 Dn)’ X_(b)’ L_<_T.;;sn>’

Ala ma trin phwong trinh s6 hiéu chinh
Khi n>2, vector 4n sd X dwoc xac dinh theo
phwong phap s6 binh phwong nhé nhit. Theo do,
ttr (3) ta lap hé phwong trinh chuin:
NX+B=0 (4)
Trong do:
=ATA;B=ATL
Giai hé phwong trinh (4) ta sé xac dinh dworc
hé s0 a, b:
X=-N"1B (5)
Trong do:
N-1 1a ma tran nghich dao cia ma trin hé s6
hé phwong trinh chuén.

3. Tinh toan thwc nghiém

Ap dung ly thuyét da néu trén, tién hanh xtr Iy
cac canh Baseline bang phan mém TBC3.5 va xuit
canh ra ta nhan dwoc AX, AY, AZ va ma tran twong
quan twong rng cua canh do. Chiéu dai canh do
duorc tinh theo cong thirc:

D=VAX? + AY? + AZ? (6)
Trong do: D la khodng cdch Baseline do dwoc

Sai s6 do canh Baseline dworc tinh theo (K. M.

Antanovic, 2006):
ms :\/KAxAx + KAyAy + Kpznz (7)

Trong do:

Kaxax, Kayay, Kazaz 1a hé s6 twong quan cla cac
tri do Baseline.

Sau khi tinh toan caché s0 a, b twong (rng theo
thoi gian do, két qua dwoc thé hién nhu trong
Bang 2.

Tirkét qua tinh todn trén sau khi phén tich cac
hé s8 a, b va biéu dién du¢i dang do thi ta duorc
Hinh 3 va Hinh 4. Tt két qua tinh toan va do thi
cho thiy: hé sd a it thay doi theo thoi gian. Néu lay
trung binh c6 dwoc a=1,3 1a hang s6 ¢6 dinh khi ta
xac dinh @6 chinh xac canh do baseline bang cac
may thu GNSS.

Bdng 2. Két qud tinh cdc hé sé a, b twong ttng theo thoi gian do.

Hé sé 45’ 60’ 90’ 180’

270 360 450’ 540’

a |1.090868321(3.770757507|1.285575554(0.708322071

1.08908718 |1.186046369 | 0.67699391 |0.769984104

b |20.5060088 [11.75467876|8.060147511|4.184574262

2422891303 [1.819051789 |2.078321034| 1.78205008
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D6 thi Hinh 4 cho thiy hé s6 b gidm dan theo
thoi gian, trong khoang thoi gian 45-90 hé s6 b
giam dang ké, diéu nay cho thay khi xac dinh do
chinh x4c canh do baseline bang cAc may thu GNSS
theo cong thirc (1) thi hé s6 b sé thay doi theo thoi
gian do.

Tirkét qua thwe nghiém, néu 1y canh dai 1km
dé tinh sai s0 mstheo thoi gian ta sé dwoc két qua
biéu dién nhw trén Hinh 5. Két qua nay buéc dau
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Hinh 3. D6 thi biéu dién hé s6 a xdc dinh dwoc theo
thoi gian do.
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Hinh 4. D6 thi biéu dién hé s6' b xdc dinh dwoc theo

thoi gian do.
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Hinh 5. D6 thi biéu dién sai sé do canh Baseline xdc
dinh dworc theo thoi gian do.

khang dinh vé mdi quan hé vé thoi gian do vai sai
s8 do canh baseline bang may thu GNSS tai Viét
Nam.

4. Két luan

Sau khi nghién ctru ly thuyét va tinh toan thuc
nghiém, bwéc dau da dwa ra dwoc moi quan hé
gitta do chinh xac canh do baseline v&i thoi gian
thu tin hiéu trong cac mang lwéi vé tinh tai Viét
Nam, diéu nay cho phép viéc thiét ké cac mang
lwdi vé tinh duoc hiéu qua hon.

Phwong phap xac dinh do chinh xac canh do
baseline ma tac gia dwa ra phu hop voi dir liéu do
vé tinh cho mdt khu vuc phia bac Viét Nam. Do
thoi gian va diéu kién thwc nghiém con han ché,
tAc gid mong mudn tiép tuc danh gia trén nhiéu so
litu do véi cac dac diém khac nhau vé vi tri, khi
hiu, dia hinh ctia Viét Nam.
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ABSTRACT

Surveying relationship between accuracy of GNSS baseline and time
measuring for the construction networks
Ha Viet Nguyen
Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam

Up to now, the accuracy for estimation of GNSS statics measuring baseline is usually using from
machine's catalog with mD=a+b.Dppm. However, the fact that the receiving value is usually not same with
machine's catalog and there is not research of estimating accuracy of GNSS baseline in Vietnam. So,
leading to the estimation and evaluation for construction is not true. The accuracy of the design of the
measurement network by satellite technology is not close to reality. The paper presents the method for
determining GNSS baseline accuracy according to the time receive signals for construction networks; Has
conducted empirical calculations on a specific network in Vietnam to demonstrate the theoretical issues
presented in the paper.

Key word: baseline, network, accuracy.





