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KHAO SAT PO CHINH XAC CONG NGHE TRAM CORS
TRONG MOT SO DANG CONG TAC TRAC PIA PQ CHINH

XAC CAO
TRAN VIET TUAN®, NGUYEN VAN HIEP®
MHgi Trdc dia- Ban do- Vién tham Viét Nam
@Cong ty TNHH khdo sat va xay dingViét My

TOm tdit:

Ngi dung cua bai bao trinh bay vé két qua nghién cizu khdo sat dé chinh xac dat duroc cuia cong
nghé tram cors khi dinh vi diém don trong diéu kién Viét Nam. Co s ly thuyét cia phuong phéap
khdo sét, két qua do dac thuc nghiém va danh gia kha nang ing dung cia cong nghé tién tién nay
trong mét s¢ dang cdng tac trac dia yéu cau dé chinh xac cao ¢ Viét Nam

1. Pat vain aé

Hién nay trong cong tac trac dia c6 mot sd
dang cong viéc doi hoi phai xac dinh duoc toa do
tic thoi cia mot sé diém dac biét trén khu vuc
theo thoi gian thuc nham muc dich thuc hién cac
noi dung chuyén mén phuc vu thi cbng xay dung
hoic theo ddi sy 6n dinh cua dia hinh hoic cac
cong trinh xay dung bi anh huong do tac dong
cua hién tuong bién d6i khi hau gay ra. C6 thé
ldy mot sé vi du dién hinh sau day:

- Theo ddi va canh bao cac hién tugng trugt
l6 @6 nui tai khu vyc mién ndi phia Bac, mién
Trung do anh hudng ctia mua I gy ra.

- Theo d6i va canh bao hién tugng truot 1o
tai cac tuyén sdng rach ving dong bang song
Ctru Long do anh hudng cua hién tuong bién doi
khi hau gay ra ¢ Viét Nam.v.v

Van dé can dat ra nghién cau ¢ day l1a: Can
phai lua chon cong nghé, thiét bi hién dai dang
c6 tai Viét Nam c6 d6 chinh xac dap tng duoc
cac y&u cau can thiét dbi véi tirng dang cong tac
trac dia can theo ddi lién tuc theo thoi gian thuc
trong mot khoang thoi gian dai véi do chinh xac
cao. O nudc ta cdng nghé tram CORS da duoc
nghién ciru va (g dung twong dbi rong réi trong
nhiéu linh vuc caa nén kinh té quéc dan. Pay la
dang cong nghé tién tién va co thé dap ung duoc

cac yéu cau ky thuat theo ddi va canh bao céc
hién tuong truot I¢ dat da do anh huéng cua bién
ddi khi hau gay ra. Tuy nhién dé c6 co sé khoa
hoc str dung cdng nghé nay trong cbng tac theo
ddi va canh bao cac hién tuong bat thuong cua
dia hinh do anh huang bién do6i khi hau gay ra o
nudce ta can phai khao sat do chinh xéac dat dugc
cua dang céng nghé tram CORS trong diéu kién
Viét Nam

2. Co sé ly thuyét va phwong phap nghién
cuu

2.1. Céng nghé trgm tham chiéu lién tuc
CORS

Tram CORS (Continuously Operating
Reference Station) la cac tram GNSS cé dinh
trong d6 1ap dat may thu tin hiéu GNSS trén méc
cb dinh dugc x4c dinh chinh xéc toa d¢ va co kha
nang thu tin hiéu vé tinh GNSS lién tuc 24 gio
trong mot ngay. Mot nhom cac tram CORS duoc
lien két hinh thanh mang luéi cac tram CORS.
Hé théng tram CORS bao gém céc tram tham
chiéu 1am viéc lién tuc, cé dinh, su dung cong
nghé may tinh hién dai va internet truyén dit liéu
tao thanh mot mang ludi. Do ¢6 nhiéu thdng tin
tir nhiéu tram tham chiéu truyén toi nén tai tram
chu, nguoi ta ¢d thé xay dung dugc md hinh sé
cai chinh vi phan tic thoi nhu 1a ham cua vi tri
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diém cac tram tham chiéu. Mat do cac tram tham
chiéu duoc xay dung tuong ddi déng déu va
théng thuong cé khoang cach la 70 km. Trong
mot sé dang cong tac tric dia cong trinh, s& st
dung cac may thu GNSS c6 kha nang thu nhan
tin hiéu tir tram CORS va phan mém xir ly tich
hop do theo phuong phap do dong RTK hoac xur
ly sau PPK [2]

Theo mét sb két qua nghién ciru trén thé gisi,
cong nghé tram CORS cho phép xac dinh toa do
va do cao cua 1 diém bat ky nam cach tram tham
chiéu tir 30-40 km vai d6 chinh xac vé mit bang
tir 1-2 cm va 3-4 cm vé do cao [5, 6]. Gan day
bing cach so sanh toa do tai mot sé diém cb dinh

Hinh 1

2.2. Khdo sat d¢ chinh xac cia cbng nghé
tram CORS khi x&c dinh toa d¢ diém quan sat
theo thai gian thuc

Chuing tdi d4 tién hanh do dac khao sat do
chinh xac dinh vi diém bang cong nghé tram
CORS tai khu vuc cbng vién thién van (Duong
kinh - Ha Bong) va khu vuc chia Thay (Québc
Oai - Ha Noi) vao ngay 27/02/2021 vai hé thong
may thu cua hang Trimble: GNSS R8s [8] (hinh
2). Biém thu tin hiéu nam cach tram tham chiéu
c6 khoang cach lan luot 12 7,8 km va 14,4 km.

dugc do theo cac phuong phap khéc nhau, cac
nha khoa hoc Thé Nhi Ky da xac dinh duoc do
chinh xac cua céng nghé tram CORS so voi két
qua do GPS tinh dat d6 chinh xac vé vi tri mat
bang mp = + 0.62 cm va do cao l1a mn = + 0.86
cm [7]. O Viét Nam khi sir dung tram CORS don
bé tri tai Ha Noi do thuc nghiém tai mot s6 diém
d4 c6 toa d6 va do cao Quéc gia, ching toi thay
d6 chinh xac mat bang dat gia tri mp = + 2,2 cm
[1, 2]. Bé c6 thé khao sat d6 chinh xéc cua cong
nghé tram CORS dat duoc khi thuc hién trong
ludi tram Network Real Time Kinemactic CORS
(NRTK), chling tdi d4 tién hanh do thuc nghiém
dé khao sat do chinh xac dat dugc cua cong nghé
tram CORS trong diéu kién Viét Nam.
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Hinh 2

Dé c6 thé xac dinh sai sb vi tri twong hd giita hai
diém do bang céng nghé tram CORS, chlng tdi
d4 sir dung may thu R8s duoc gan trén mot thiét
bi chuyén dung: d6 1a mot hé théng thuéc chuan
bang thép khdng gi, trén c6 khic vach chia dén
mm, duoc trang bi kinh hién vi doc sé dén 0.1
mm. May thu GNSS c6 thé chuyén dong trén
thudc véi khoang cach tuy y, va gia tri chuyén
dich duoc doc truc tiép trén thudc véi do chinh
xé&c doc s6 0.1 mm (hinh 1).
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2.2.1. N¢i dung thuc nghiém tai céng vién
Thién van (Khodng cach dén tram tham chiéu la
7,8 km)

- Pau tién ching toi dat may thu GNSS va
tién hanh thu tin hiéu trong thoi gian khoang 10
phut nhu hinh 2.

- Tiép theo dich chuyén may thu GNSS trén
thudc di ting doan 10 mm tai mdi vi tri thu tin
hiéu vé tinh khoang 5 phut vai tan suat thu tin
hiéu la 1s (hinh 1)

- Tién hanh xu ly két qua do thyc nghiém
bang cach so sanh gitra chiéu dai canh S; do bang
cdbng nghé tram CORS va khoang cach dich
chuyén thuc té dé danh gia do chinh xac dinh vi
cua cdng nghé tram cors theo cac cong thic sau
day [3]

- Tai mdi vi tri thu tin hiéu GNSS (tht i) tinh
tri trung binh cua k tri do GNSS

1)
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- Tinh chiéu dai mdi doan do theo cong thirc

S, =AY +A,

©)

Axi =X =X,
AYi =Y, =Y.

(4)
®)
- Tinh d6 léch gitra tri do GNSS va tri thuc

theo cbng thuc
A, =S,-S (6)

Vi Stnue 12 chiéu dai doan thudc chuyén dich
(trong thuc nghiém nay Sinyc = 10 mm)

thuc

- Béanh gi4 d6 chinh xé&c dinh vi caa cbng
ngh¢ tram CORS theo cong thic [2]:

AA

n

m=+= (7

Trong dé: Ai 1a d6 Iéch cua ctuia doan do bang
GNSS va gia tri cia doan do theo thang doc sé
trén thudc chuyén dung tinh theo (6)

n 1 s6 doan do kiém tra trén thyuc dia

2.2.2. Ngi dung thuc nghiém tai khu vic
chta Thdy (Khodang céch dén trgm tham chiéu la
14,4 km)

Noi dung do thuc nghiém tai khu vuc chua
Thay - Qudc Oai duoc tién hanh tuong tu nhu
muc 2.2.1 nhung khoang cach tir diém thu tin
hiéu dén tram tham chiéu xa hon - 14,4 km.

3. Két qua do dac va tinh toan thuc
nghiém

3.1. Két qua do thyc nghiém bang cong nghé
tram CORS tai khu vuc céng vién thién van co

Trong do : e Ca . N
9 vi tri thu tin hiéu duoc trinh bay tom tat trong
bang 1
Bang 1: Két qua do bang cdng nghé tram CORS tgi céng vién thién van
[ k Xi(m) Yi(m) Hi(m) ti ()
1 2320891.424 | 578466.859 | 7.774 | RTK fix | 2021Y02M25D08H55M00S
2320891.426 | 578466.860 | 7.775 RTK fix | 2021Y02M25D08H55M01S
1 298 2320891.423 | 578466.863 | 7.773 RTK fix | 2021Y02M25D08H59M57S
299 2320891.424 | 578466.862 | 7.777 RTK fix | 2021Y02M25D08H59M58S
1 2320891.437 | 578466.858 | 7.763 RTK fix | 2021Y02M25D09H01MO00S
) 2 2320891.433 | 578466.855 | 7.756 RTK fix | 2021Y02M25D09H01MO01S
298 2320891.428 | 578466.856 7.745 | RTK fix 2021Y02M25D09H05M57S
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2320891.426

578466.855

RTK fix | 2021Y02M25D09H05M58S

3.2. Tién hanh xt ly s6 liéu do GNSS theo cac cong thac (1) dén (6) ta cd két qua nhu bang 2

Bang 2: Két qud xi ly s liéu do GNSS-RTK

i Xi(m) Yi(m) AXi(m) AYi(m) Sido (m) Ai(m)

1 2320891.423 | 578466.861

2 2320891.434 | 578466.858 0.010 -0.003 0.0108 0.0008
3 2320891.432 | 578466.851 | -0.002 -0.006 0.0066 -0.0034
4 2320891.442 | 578466.846 0.010 -0.005 0.0112 0.0012
5 2320891.452 | 578466.847 0.010 0.001 0.0098 -0.0002
6 2320891.459 | 578466.846 0.007 -0.001 0.0070 -0.0030
7 2320891.467 | 578466.842 0.008 -0.003 0.0089 -0.0011
8 2320891.476 | 578466.838 0.009 -0.004 0.0097 -0.0003
9 2320891.486 | 578466.832 0.010 -0.006 0.0121 0.0021

Trong bang 2: Gia tri Aj tinh theo cong thuc
(6) voi Sthuc = 0.010 m
3.3. Panh gia d6 chinh xac dinh vi bang cong
nghé tram CORS theo cdng thuc (7) ta co
m =+ 0.0019 (m)
hay d6 chinh x4c dinh vi bang cng nghé tram
CORS tai diém thu tin hiéu - cong vién thién vin

(Khoang cach dén tram tham chiéu 1a 7,8 km) dat
do chinh xac
mp= +1.9mm
3.4. Két qua do thuc nghiém tai khu vurc chiia
Thay - Qudc Oai (Khoang cach dén tram tham
chiéu la 14,4 km)

Bang 3: Két quda xi ly s lidu do bang céng nghé tram CORS tai khu virc chiia Thay

i Xi(m) Yi(m) AXi(m) AYi(m) Sido (m) Ai(m)
1 2324514.279 | 567341.991

2 2324514.272 | 567341.994 | -0.007 0.003 0.0074 -0.0026
3 2324514.263 | 567342.002 | -0.010 0.009 0.0130 0.0030
4 2324514.252 | 567342.005 | -0.011 0.003 0.0115 0.0015
5 2324514.246 | 567342.013 | -0.006 0.008 0.0096 -0.0004
6 2324514.238 | 567342.015| -0.008 0.002 0.0085 -0.0015
7 2324514.229 | 567342.020 | -0.009 0.005 0.0103 0.0003
8 2324514.224 | 567342.021 | -0.005 0.001 0.0051 -0.0049
9 2324514.212 | 567342.027 | 0.012 0.006 0.0133 0.0033

Str dung cdng thic (7) dé danh gia do chinh
X4c ta co: Sai s trung phuong dinh vi diém do
bang cong nghé tram CORS tai khu vuc chua
Thay la
mp= £2.7 mm
Tur két qua do dac va tinh todn thuc nghiém
cho thay

- P chinh xéc tuong hd dinh vi diém don
bang cong nghé tram CORS trong thuc nghiém
dat két qua tuong ddi tét so voi mot sé két qua
nghién cau truge day [1, 2, 5, 6, 7], diéu nay co
thé ly giai do khoang cach dén tram tham chiéu
tuong d6i ngdn (7-14km) va thai gian thu tin hiéu
tai mdi vi tri do dat da sb lwong tri do can thiét
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(=300 tri do). Co s& khoa hoc cua van dé nay da
duoc ching t6i chitng minh trong tai liéu [4].

- Vi sir dung hé théng may thu GNSS [8]
nén ta cé thé thu duoc tin hiéu vé tinh tr cac hé
théng vé tinh GPS, GLONASS, GALIEO,
COMPASS nén sb vé tinh ludn da dé dam bao
cac yéu cau ky thuat dinh vi bang cong nghé tram
CORS Vi yéu cau do chinh xéc cao (9 - 14 vé
tinh), dap tng duoc cac yéu cau ky thuat can thiét
cho dic diém dija hinh va diéu kién thoi tiét cua
khu virc can nghién ciu.

4. Két luan va kién nghi

- C6 thé sir dung cdng nghé tram CORS dé
xéac dinh toa do tuc thoi caa diém quan sét (yéu
cau do chinh xac cao) lién tuc, theo thoi gian thuc
va trong moi diéu kién thoi tiét.

- Cong ngh¢ tram CORS hoan toan dap tng
dugc c4c yéu cau ky thuat can thiét khi theo doi
hién tuong truot 16 dat da, su chuyén vi cua cac
cong trinh xdy dung do anh huong cuaa hién
tuong bién d6i khi hau ¢ nudc ta gay ra.

- Can tiép tuc khao sat do chinh xac, nghién
ctru cac giai phap ky thuat nham nang cao kha
nang tng dung va tinh hiéu qua cua céng nghé
tram CORS trong cac mdi trudng sat véi thyc té,
phu hop véi dic diém khi hau va diéu kién dia
chat cia cac khu vuc c6 nguy co xay ra hién
tuong truot 16 ¢ Viét Nam.O
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Investigation of the accuracy of cors for some applications of the high precision geodetic

works

Tran Viet Tuan, Vietnam Association of Geography, Cartography

Nguyen Van Hiep, Viet My surveying and construcction co.,ltd

The paper presents the investigation of the accuracy of the Continuously Operation Reference
Station for the single point positioning in Vietnam’s condition. The method, data experiment, and
capability assessment of CORS are introduced in some geodetic work with high precision in

Vietnam.O
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