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Cong nghé tram CORS da dworc str dung khd réng rdi trén nhiéu nwéc trén
thé gic¢i va mang lai hiéu qua khd cao trong cong tdc do dac thanh Idp cdc
bdn dbé phuc vu cdc céng trinh. D6i v&i nwdce ta, cong nghé nay méi duwoc
dwa vao s dung gdn ddy nén cdc trng dung ctia né trong céng tdc do dac
bdn do ty Ié Ion con c6 nhitng han ché nhdt dinh. € mé rong cdc tng dung
doi véi cong nghé nay cdn phdi phdn tich danh gid do chinh xdc dat dwoc
ctia né trén co s ly thuyét, va thwc té dat dwoc khi do dac. D€ lam ré khd
ndng vdn dé nay chiing toi tién hanh phdn tich cdc sai s6 dnh huéng dén két
qud do, dong thoi thanh ldp mot mang lwéi toa dd gom 10 diém: KH-1, KH-
2, KH-3, KH-4, KH-5, KH-6, KH-7, KH-8, KH-9, KH-10, c6 d6 chinh xdc do dac
twong dwong do chinh xdc mang lwéi hang IV dé'so sdanh véi cdc két qud toa
dé xdc dinh duoc bdng céng nghé tram CORS. Qua két qud so sdnh cho thdy
sai léch toa dd phang xdc dinh bdng phuwong phdp do GPS tinh va xdc dinh
bdng tram CORS don la khong lon: 65, = 0,044 m, &85, = 0,004 m.. Véi
két qud nay cé thé ding tram CORS don nhw dd cé & trwong dai hoc Mé-Pia
chdt dé' thanh Idp cdc bdn do dia chinh cé ty 1€ 1:500 tré xubng, véi khodng
cdch tir tram CORS t&i khu do khdng qud 7,5 km.
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1. Patvan dé

- Céng nghé GNSS va lwédi khong ché toa do quoc
gia giai doan hién nay - Tac gia: Bui Thi Hong
Tham, trudmg dai hoc Tai nguyén Mai truomg Ha

Cong nghé tram CORS da dwoc s dung kha
rong rii trén nhiéu nwéc trén thé gi¢i va mang lai
hiéu qua kha cao trong cong tac do dac thanh lap
cacban d6 phuc vu cac cong trinh. Do6i véi nudce ta,
cong nghé nay méi duoc dwa vao str dung khoang
mot vai ndm gan diy nén cac nghién ctru 'ng dung
ctano vao do dac ban do dia chinh ty 1€ 16n 1/500
con bi han ché. Chang han nhu:

*Tdc giad lién hé
E-mail: vutrungruy@humg.edu.vn

Noi, tap chi s6 14 - trang 53. Noi dung bai bao nay
dé cap vé xu thé phat trién cac phwong phap do,
quan diém mai vé lwdi khéng ché trac dia qudc gia
va hwéng téi khai niém triac dia khong ludi.

- Tim hiéu vé hé théng tram tham chiéu lam
viéc lién tuc CORS - Tac gid: Tran Thi Hwong,
truedrng dai hoc TNMT Ha Noj, tap chi khoa hoc dai
hoc Tai nguyén mdi trwong thang 10-2016. Bai
bao nay gidi thiéu nguyén ly hoat dong, va thuc
trang cta tram CORS trén thé gi¢i va Viét Nam,
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pham vi hoat dong cia tram CORS don (10
dén 20 km), pham vi hoat déng ctia CORS net (20
dén 100 km) va dat do chinh xac c& cm.

- Nghién ctru xay dung giai phap do GPS theo
cong nghé tram tham chiéu do (VRS) & Viét Nam
phucvu viéc da dang héa cac irng dung tram CORS
- Tc gia: Luu Hai Au, Vién khoa hoc Po dac va Ban
do - B6 Tai nguyén va méi trueong; dé tai da hoan
thanh nam 2014. N6i dung dé tai nghién ctru kha
nang rng dung cia CORS net trong do dac ban do
va kha ning d6 chinh xac ctia n6 c6 thé dat dworc
trong cong tac nay.

- Nghién ctru kha nang rng dung cdng nghé
CORS trong do dac dia chinh bang phwong phap
do GPS dong thoi gian thuc & khu viee dong bang
séng Clru Long (thwc nghiém & tinh Bac Liéu nam
2015) - Luan van thac sy ciia Mai Quy Dan, trwong
dai hoc Khoa hoc Tw nhién do PGS TS Tran Qudc
Binh hwéng dan nam 2015. Noi dung luin vian nay
khdo sat vé kha nang do dac cia cong nghé tram
CORS (v&i s tram tham chiéu tir hai tram tré 1én)
trén cac vung dan cw cé cac do phirc tap cta dia
hinh va mc d§ dnh hwdng cta viéc pha séng 3G.
Qua viéc khao sat tac gia da dwa ra cac nhan xét:

+ D6i véi viing dan cu day dac c6 nhiéu cong
trinh cao tang thi khéng thé dung cong nghé nay
dé do dac thanh 1ap ban do.

+ D01 vdi viing dan cu thwa thét, séng 3G tot,
ciy coi khong cao va cac cong trinh thip ting thi
c6 thé ap dung cong nghé nay véi su gitp d& cta
cac dung cu chuyén dung.

+Dai vdi viing ddng lda hodc viing nubi trong
thiy san, séng 3G tét thi hoan toan cé thé ap dung
cong nghé nay dé thanh lap cic ban do co ty 1é
1/1000 tré xudng.

Tém lai cac nghién ctru do dac thanh 1ap ban
dé6 ty 1é 1én 1/500 do6i véi tram CORS don nhw
tram NOO1 cua trueong dai hoc Mo6-bia chat la hiu
nhw chwa c6 & Viét Nam. Pay chinh la muc tiéu cta
viéc khao sat danh gia d6 chinh xac xac dinh toa do
phéng (xy) dé c6 thé mé& rong thém g dung dai
v&i cong nghé nay trong cong tac do dac thanh lap
ban do dia chinh ty 1€ 16m.

2. Phwong phap kiém nghiém va quy trinh tinh
toan

2.1. Phwwrorng phdp tram CORS
2.1.1. Hé théng tram CORS va cdc thiét bi

Hinh 1. Khéa bdn quyén.

b

—

=

Hinh 2. Ang ten thu tram CORS.

Hinh 4. B6 thu nhdn tin hiéu.

Tram CORS dat tai trwong dai hoc Mo - Pia
chat dwoc thanh 14p va hoan thanh vao cu6i nam
2013, do Tap doan Tric dia Nam Phwong dau tw
Hién nay tram ma&i chi c6 may chii nhw gi¢i thiéu
& Hinh 1, Hinh 2, Hinh 3 va Hinh 4 con cac may di
dong (rover) nhw gi¢i thiéu & Hinh 6 thi chwa cé
nén kha nang khai thac str dung doi tram nay con
it. D€ c6 s0 liéu do dac cho bai viét nay, ching toi
da mwon may GPS 2 tan s6 S82-RTK cda co quan
ngoai dé do.
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Hinh 5. Mdy di déng.

May nay c6 kha nang dinh vi véi sai so vi tri diém

Mp=%(10 mm+1 ppm), va Mh = (20 mm+1 ppm).

2.1.2. Cdc dnh hwéng sai s6 dén do chinh xdc dinh vi
diém di dong

Theo ly thuyét sai s6 thi anh hwdng sai so
dinh vi diém di dong gom cac yéu t6 sau:

- Anh hwéng sai s6 vi tri diém tram CORS

Sai s6 vi tri diém tram CORS xac dinh dwoc
bang binh sai mang lw¢i GNSS két ndi diém tram
CORS véi mang lwdi qudc gia. Theo két qua binh
sai cia mang lwéi nay da xac dinh dworc sai s vi
tri diém tram CORS 13 My = 0,008 m.

- Anh hwéng sai s6 do may

Theo tinh nang k§ thuit ciia may cho thiy n6
c6 thé dinh vi diém don véi dd chinh xac:

Mpm = #(a +b x10-6xD) mm (1)

Trong d6: a la sai s6 ¢d dinh cia may c6 don
vi 1a mm; b 1a sai s6 bién d6i theo khoang cach D
trong moéi truwedng ly twdng; D 1a khoang cach tir
tram COSR dén mdy di dong (Rover), c6 don vi la
km.

Theo thiét ké san xuit may GPS 2 tin sd S82T
c6: a =10 mm, b = 1 ppm. Vay theo cdng thirc (1)
vGi khodng cach tir tram COSR dén may di déngla
1km thi &nh hwdng sai s6 do may dén vi tri diém
1&: Mym = 0,011 m.

- Anh hwéng sai s6 do can may

Cac may di dong (Rover) thwong dwoc 1ap
trén dau sao gwong 2 m c6 gan Ong thuy tron. Néu
chiéu cao cta sao la 1 = 2 m, khoang chia ctia dng
thuy la T = 10 phut, va can chinh sao guwong véi sai
s01a ul = 75 sé tinh dwgc &nh hwdng clia sai s6cin
sao gwong la: Mpc = Ixxul/p

M, = 0,001 m )
- Anh hwdng sai s6 do dinh tam sio

Hinh 6. 56 ghi dién tit.

Puongkinh sao gwong (ds) dé do GPS thuong
12 0,030 mm. Néu dat tAm sao vao tAm mdoc vai sai
léch bang 1/10 dwong kinh clia sdo gwong, sé tinh
dwoc sai s6 dinh tim sao 1a: M, = 0,003 m

- Anh huéng sai s6 do d6 tré truyén tin hiéu
song 3G (Mpsq)

Khi dinh vi diém theo tram CORS don thi ca
may tram tram CORS va may di dong cuing thu tin
hiéu cac vé tinh GNSS, va tw tinh ra toa d6 cta
chung. Khi may di dong tinh xong sé giti toa do cia
n6 vé may tram CORS bang song 3G. Mdy tai tram
CORS sé tinh ra s6 chénh gitra toa do tinh dworc tai
tram va toa do goc ciia may, roi truyén cho may di
dong hiéu chinh lai toa d6 ciia minh. Do viéc
truyén qua lai nhw vay sé sinh ra sai s tré tin hiéu.
Hién nay chwa tinh dwoc chinh xac gia tri sai s6 do
do tré nay vi khong xac dinh dwoc chinh xac sw
anh hwéng cda moi truweong khu do, va anh hwong
cta bang théng truyén song 3G dén két qua do.

Nhw viy cac anh hwdng sai s6 dén do chinh
x4c dinh vi diém di dong sé la:

Mprr = (3)

\[ (M )+ (Mo )? + (Mpe)? + (Mys)? + (My3)?

2.1.3. Céng tdc do dac

D€ xac dinh lai &nh hwdng cla cac sai s6 da
néu trén theo thuc té€ do dac, ching téi tién hanh
thanh 1ap mo6t mang lwdi GPS gbm 10 diém KH-1,
KH-2, KH-3, KH-4, KH-5, KH-6, KH-7, KH-8, KH-9,
KH-10 va str dung 2 diém gdc hang 11l nha nwéc:
104548, diém 116437. Cac diém nay dwoc lién két
v&i nhau nhw Hinh 7 va cach xa dan déi voi tram
CORS-001. Sau khi b6 tri, xdy dwng xong cac moc
cliia mang lwéi thi tién hanh do dac mang lwéi nay
theo 2 phwong phap khac nhau: dinh vi GPS tinh
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va tram CORS, réi so sanh cac két qua véi nhau.

- Két qua toa d6 cac diém xac dinh theo
phwong phap do GPS tinh

Sau khi chon cdc méc xong, dung 04 may GPS
Trimble R3 do tinh véi thoi gian thu tinh hiéu
dbng thoi ctia cac may > 60 phut, va tién hanh x&
ly s6 liéu bang phin mém Trimble Business
Center 2.4 c6 khoa ban quyén ctia hiang Trimble,
dwoc két qua nhw trong Bang 1.

- K&t qua toa d6 cac diém xac dinh theo
phwong phap do tram CORS

Dai véi phwong phap do tram CORS, ching
t6i str dung may GPS S82-RTK do lai cac diém noi
trén va dwoc két qua thong ké trong Bang 1.

2.2. Tinh todn so sanh
2.2.1. Cong thikc tinh todn

Sau khi d3 xac dinh dworc toa do cac diém ctia
mang lwdi bang hai phwong phép, ching téi dem
so sanh hai két qua nay véi nhau:

Goi toa dd phiang cta diém xac dinh bang
phwong phap do GPS tinh 1a (X}, Y}), (i =
104548, KH-1, ..., KH-10), va toa dd phang cta
diém xac dinh bang phwong phap do tram CORS 1a
(X lC , Yl-C), ta c6 cong thirc so sanh nhw sau:

8F = Xf - Xf}

4
& =Yf-v “

& = /(55)2 +(67)? ()

Trong dé: 6;° 1a sai léch toa dd theo truc X
gitra phwong phap do GPS tinh va phwong phap
tram CORS cua cua diém thi i; Siy la sai 1éch toa
do theo truc Y gitta phwong phap do GPS tinh va
phuwong phap tram CORS clia cta diém tht i; &7
1a sai léch vi tri diém gitra phwong phap do GPS
tinh va phwong phap tram CORS ctia ctia diém thi
I

(O day toa do cac diém ctia mang lwéi xac dinh
bang phwong phap do GPS tinh dwoc coi 1a s6 liéu
goc vi n6 cé dd chinh xac cao (Mpmax= 0,007 m),
dodng thoi da dwoc nhiéu dé tai khang dinh vé do
chinh xac cia phwong phap nay.

2.2.2. Két quda tinh todn

T cic s6 liéu trén Bang 1 va theo cong thirc
(4) tinh dwgc sai 1éch toa d6 16n nhit theo truc toa
do X1a 655,45 =-0,038 m; sai l1éch toa dd 1om nhat
theo truc toa do Y138 . = 0,028 m. Pong thoi

max

CORS-001 -

Hinh 7. So d6 manh lwdi GPS.

cling tinh dwoc sai léch vi tri diém 16n nhat theo
cong thire (5) 13 Sngy = 0,044 m, va 85, =
0,004 m. Cac két qua tinh toan chi tiét dwgc thdng
ké trong Bang 1.

Né&u coi cac gia tri do bang GPS tinh 1a cac
khéng c6 sai s6 thi c6 thé tinh dwoc sai s6 trung
phwong m theo cong thirc Gauss:

[AA]
m== T (6)

Trong d6: A la do 1éch vi tri toa do; n s6 diém
do.

Theo cong thirc (6) tinh dwoc sai s6 trung
phwong dd léch vi tri cia cac diém do la: mg=
+0,025m.

Theo yéu cau do dac ban do dia chinh thi sai
s0 vi tri diém chi tiét cho phép la mp < 0,2 mm
nhan v&i mau sé ty 1é cia ban d6. Néu do vé ban
do ty 1é 1/500 thi sai so vi tri diém cho phép la
0,100 m, nhw viy phwong phap do tram CORS nhw
da néu trén hoan toan cé thé dung dé do dac thanh
13p ban d6 dia chinh ty 1é 1/500.

3. Kétluin

Qua viéc khao sat so sanh toa d6 diém xac dinh
duoc gitra phwong phap do GPS tinh va phwong
phap tram CORS don cho thay sy sai khacla khéng
1ém: 85,y = 0,044 m, &5, = 0,004 m, va sai s6
trung phwong do 1éch vi tri cia cac diém do la:
ms=+0,025m.
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Bdng 1. Két qud tinh sai léch vi tri diém ctia cdc diém mang lwdi.
GPS Tinh CORS bo léch
T diém X(m) Y(m) X(m) Y(m) dx(m) | dy(m) |dS(m)
104548 2332590,893 | 581018,697 | 2332590,900 | 581018,688 | 0,007 | -0,009 |0,011
KH-1 [2331078,161 |580952,520 | 2331078,157 | 580952,516 |-0,004 | -0,004 | 0,006
KH-2 [2333147,615 |582109,681 | 2333147,623 | 582109,684 | 0,008 | 0,003 |0,009
KH-3 [2330112,400 |581855,510 | 2330112,398 | 581855,524 [-0,002 | 0,014 |0,014
KH-4 [2328976,440 | 580430,385 | 2328976,438 | 580430,382 [-0,002 | -0,003 | 0,004
KH-5 [2327466,300 |582693,099 | 2327466,290 | 582693,116 |-0,010 | 0,017 ]0,020
KH-6 [2326970,116 |580887,986 | 2326970,102 | 580887,993 |-0,014 | 0,007 |0,016
KH-7 [2326251,236 |582094,451 | 2326251,219 | 582094,479 |-0,017 | 0,028 |0,033
KH-8 [2324291,465 |581377,192 | 2324291,433 | 581377,215 |-0,032 | 0,023 |0,039
KH-9 [2323643,828 |581962,164 | 2323643,790 | 581962,187 [-0,038 | 0,023 |0,044
KH-10 |2323870,602 | 579504,400 | 2323870,574 | 579504,418 |-0,028 | 0,018 |0,033

Luu Hai Au, 2014. Nghién ctru xay dung giai phap
do GPS theo cong nghé tram tham chiéu do
(VRS) & Viét Nam phuc vu viéc da dang hoa cac
tmg dung tram CORS. Pé tai Khoa hoc céng
nghé cdp Bo, Vién khoa hoc Po dac va Ban do.
B0 Tai nguyén va Moi treeong.

V&ikét qua so sdnh nay cho thay hoan toan cé
thé dung phwong phap tram CORS don dé do dac
thanh 14p ban d6 dia chinh ty 1&€ 1/500 theo quy
pham hién hanh, v&i khoang cach tir may do dong
dén tram CORS khéng qué 7,5 km.
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khdng ché toa d6 qudc gia giai doan hién nay,
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Mai Quy Dan, 2015. Nghién ctru kha nang tng
dung cong nghé CORS trong do dac dia chinh
bang phwong phap do GPS dong thoi gian thuc
& khu vuc dong bang song Clru Long (thuc
nghiém & tinh Bac Liéu nam 2015), Ludn vdn

Tran Thi Hwong, 2016. Tim hiéu vé hé théng tram
' & y 5 thac sy, Trwong Pai hoc Khoa hoc Tw nhién.

tham chiéu lam viéc lién tuc CORS, Tap chi
Khoa hoc Tai nguyén Moi truong.

ABSTRACT

Establishment of testing network to assess the accuracy of
continuously operating reference station (CORS)

Ruy Trung Vu 1, Khai Cong Pham 1
1 Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam

Continuously Operating Reference Station CORS has been popularly used in many countries, and
provedits strong efficiency in mapping. However, as that this method is newly introduced in Vietnam,
there still exit many restrictions in applying CORS in large-scaled mapping. To extend the application, we
established a coordinate network with 10 points: KH-1, KH-2, KH-3, KH-4, KH-5, KH-6, KH-7, KH-8, KH-9,
KH-10, with the same accuracy as of level IV national network to compare with the results obtained by
CORS method. The results show that the errors between the plane coordinates measured by static GPS
and CORS station methods are insignificant: §5,., = 0,044 m, &;,;, = 0,004 m. This confirms that single
CORS stations set up in Hanoi University of Mining and Geology could be practically employed for
cadastral mapping at scales larger than 1/500 with the distances between CORS stations and measured
points of less than 7,5 km.





