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NGHIEN CUU NANG CAO PQ CHINH XAC PINH VI TREN BIEN
BANG PHAN MEM XU LY SAU TERRAPOS 1.34
DUONG VAN PHONG, NGO DUY TIEN, Trwong Pai hoc Mé - Pja chadt
Tom tat: Cdc cong tic do dac dinh vi trén bién hién nay cha yéu van sir dung cong nghé
DGPS. Tuy nhién, dinh vi DGPS d¢ chinh xac dat dugC hien nay khong cao do anh hwong
cua nhiéu yeu to. Bai bdo nay de Xuat phwong an ndng cao dé chinh xac dinh vi bang cong
nghé DGPS va gidi thiéu phwong dan xur ly sau véi phan mém Terrapos 1.34 cung vdi ket qua

thurc nghiém tai Van Don, Quang Ninh.

Pit van dé

Trude day, cong tac do dac dinh vi trén
bién gap nhiéu khé khan, rat kho &p dung céc
phuong phap do dac truyén théng. Hé théng
GPS ra doi da lam thay d6i hoan toan cong
nghé do dac cii, hd trg dic luc cho cac nganh
Trac dia Ban d6 noi chung va tric dia bién noi
riéng. Hién nay, qua trinh ung dung GPS vao
cong tac dinh vi thanh 1ap ban do bién da dat
dugc nhiéu thanh tuu to 16n va ¢ nhitng budc
phat trién mai.

Véi dic diém cia moi truong do dac trén
bién ludn ludn bién dong nén hién nay trén thé
gioi va tai Viét Nam thuong ap dung ky thuat
dinh vi vi phan.

1. Ky thuat dinh vi vi phan

K§ thuat dinh vi vi phan (Differential GPS,
DGPS) ban chat chinh 1a dinh vj tuyét di duoc
ap dung khi ma c6 tir 2 may thu tro [én, trong
d6 1 may thu duogc dit tai diém da biét toa do,
goi 1a tram tham chiéu (Reference Station), c4c
may thu con lai di chuyén, goi la tram dong
(Rover Station). Vi tri da biét cia may thu ¢
dinh s& duoc st dung dé tinh ra cac sé hiéu
chinh GPS dudi dang hiéu chinh vi tri diém (goi
la phuong phéap vi tri, Poisitioning methode)
hoac hiéu chinh cac khoang cach code da duoc
quan tric (goi 1a phuwong phap tri do,

measurement methode). Cac s6 hiéu chinh nay
s& duoc truyén di bang song vo tuyén (radio
link) dén may dong dé hiéu chinh vao két qua
dinh vi tai tram dong.

Ky thuét dinh vi vi phan tng dung nguyén
Iy ¢dng anh huong khi coi cac ngudn sai s6 anh
huong ti d6 chinh xéc tai tram tham chiéu va
tram dong 1a nhu nhau, chinh vi thé do chinh
xac cua ky thuat nay da dwoc nang cao Ién
nhiéu 1an so véi k§ thuat dinh vi tuyét doi.

Do chinh xac cuaa dinh vi vi phan théng
thuong chi dat cd dm, nén it dugc &p dung trong
cac cong tac do dac thanh 1ap ban d6 ty Ié Ion,
yéu cau do6 chinh xac cao.

Ddi véi cong tac do dac dinh vi trén bién,
cO rat nhiéu ngudn sai sé anh huong toi do
chinh xéc két qua dinh vi, tuy nhién ching ta c6
thé chia thanh 2 nhom d6 1a sai s6 gdy ra do dac
diém cia moi truong do dac trén bién va sai sé
do tin hiéu vé tinh va may thu.

2. Cac nguén sai s6 anh hwéng téi dd chinh
xac dinh vi DGPS trén bién

a. Nhém sai s6 gdy ra do dic diém cia moi
truong khu do

Nhom sai s6 nay gay ra do tac dong cua cac
yéu to bao gom su bién dong do séng va gio,
nhiét do, dong hai luu, ché @6 thuy triéu...

b. Nhém sai s¢ do vé tinh, tin hiéu va may thu.

Nguon sai s6

Pic diém

Phuong phap hi¢u chinh

Sai s6 lich vé tinh

yéu tb khac.

La nguon sai sé phuc tap
do chuyén dong nhieu cua
vé tinh nhan tao va nhiéu

Viéc tinh toan nguon sai s6 nay
rat phuc tap.

Nén sir dung lich vé tinh chinh
xac dé dat do chinh xac cao nhat
(Internet)
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Sai s6 dong ho vé tinh

Do hiéu tng cua thuyet
tuong ddi toi tan sb chuan
co s& cua dong hd vé tinh
(10.23MH?z)

- S6 hiéu chinh tinh theo cbng
thuc Gibson:

5™ =§w/ya.e.sin E

e: Bo tam sai

a: Ban truc 16n

E: Di thuong tam sai

- St dung tham s hiéu chinh
ddng hd vé tinh (Internet)

Sai s6 do tang khi quyén

Do anh huéng cua tang
do6i luu va tang lon

Str dung cac s6 | Lap md hinh
liéu tir cac tram | ting khi
quan tric 'm0 | quyén dé tinh
hinh tang dign ly. | ra céc tham
SO.

Sai 56 da dudng dan

Do may thu dit gan céc
bé mat phan xa tin hiéu
GPS

B6 tri diém do thong thoang

Sai s6 léch tam pha Anten

Do ché tao hoac qua trinh
su dung

Str dung s6 liéu hiéu chinh bai
nha san xuat. Trong ca do ludn
dat cac anten vé mot huong cb
dinh.

Sai s6 ¢ong ho may thu

Do dong hé may thu
khong chinh xac nhu
dong ho vé tinh...

St dung tham s6 hiéu chinh dong
ho may thu (Internet)

Nhiéu SA

Sai s6 chii dong bai phia
MJ( hién nay My da bo
nhguon anh husng nay).

Chon phuong phap do t6i wu (do
vi phan)

Céc nguon sai s6 khac

La cic nguon sai so gay
ra do su chuyén dong cua
cé4c truc quay Trai Dat, sai
s6 do ché do thuy triéu toi
van toc va su chuyén dich
déu caa Trai Dat nén tac
dong tai @6 chinh xac cua
GPS.

Céc nguon sai s6 nay ciing dugc
tinh todn va hiéu chinh trong céac
phan mém xir Iy s6 liéu do chinh
X&c cao.

3. Phwong 4n xw ly ning cao dj chinh xac
dinh vi DGPS trén biéen

Pé dinh vi dat do chinh xé4c cao, can phai
c¢6 phuong 4n bé tri diém do, thoi gian do hop
ly, sir dung may thu c6 do chinh xac cao dong
thoi két hop voi phuong phap xir ly sé liéu hiéu
qua. Trong khuén kho bai béo nay, ching toi
Xin gidi thieu mot phuong phép xu 1y so liu co
the giam thiéu dugc cac anh huong Xau cta mot
s ngudn sai s6 gay ra bai vé tinh va may thu,

do 1a xir ly sau (Post processing) sir dung phan
mém Terrapos 1.34 cua hang Terratec, Nauy.

Phan mém Terrapos la mot phan mém xu ly
sau rat hiéu qua thuong duoc sir dung trong cac
cong tac do dac bién. Terrapos c6 uu diém la c6
thé tu download cac théng tin vé lich vé tinh
chinh xac, cac tham sé hiéu chinh dong hd vé
tinh, md hinh chuyén dich quy dao, md hinh
tang d6i luu va tang ion dé hiéu chinh vao két
qua xir 1y. Do chinh xéc tét nhit c6 thé dat duoc
véi cac diéu kién chuan nhu cong bd cua nha
san xuat nhu bang 1.
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Bang 1

Dynamics Duration (h) Horizontal RMS (m) Vertical RMS (m)
24 0,01 0,02
Static 6 0,02 0,04
1 0,05 0,10
24 0,03 0,04
Kinematic 6 0,03 0,05
1 0,15 0,20

4. Xay dung phwong an thyc nghiém va phan
tich, danh gia két qua

a. Phuong dn thyc nghiém: Dé kiém nghiém
cho phuong an dé xuit, ching toi da tién hanh
thuc nghiém tai khu do thudc huyén dao Van
Pdn tinh Quang Ninh. Thuc nghiém duoc tién
hanh trong 2 ngay: 10 va 11 thang 4 nam 2011.
May thu dit tai cac mdc dia chinh cap 111, Cong
tac xir Iy két qua dugc tién hanh nhu sau:

1) Thu thap sé liéu tram gdc tai tram DGPS Do
Son, thoi gian trung vai thoi gian do thuc
nghiém.

2) Xt ly s6 lieu tram goc bang Terrapos. Dé
phan mém tu Download céc tham sb lich vé
tinh, ddng ho vé tinh, tham sé chuyén dich Trai

Pat, tham s6 hiéu chinh cho tang khi quyén
tuong tmg dé tinh ra toa do. So sanh toa do nay
Vi toa do goc cua tram DO Son dé tinh ra cac
tham s6 cai chinh.

3) X ly s6 lieu tram thuc nghiém bing
Terrapos tuy nhién khong te Download cac
tham sé hiéu chinh nita ma st dung chinh cac
tham sé da tai vé trudc do, tir do tinh ra toa do
sau xir ly. Lay toa do nay cong véi cac tham sb
cai chinh rdi so sanh vai toa d6 dia chinh cap Il
dugc cap. Két qua xu Iy sé tinh ra cac do chénh
toa do tinh ra so véi toa d6 gbc hang III. Do
chénh d6 s& cho ra kha niang ap dung két qua
nghién ctru dé xay dung ludi c6 do chinh xéac
tuong Ng V4i cap hang quy dinh.

Két qua thuc nghiém tai Van Pon dugc md ta trong bang (phuong an khong sir dung phan mém

Terrapos ):
R o Toa d6 sau cai chinh (VN- A A . A
st ;Er?] Noméy Th(:rlugj]lan M 2000) (m) ( Toa do goc (VN-2000) (m) Sai s6 (m)
thu X Y X Y dX dy
1 [ vD117 | 366 4h-10/4 | 2309776,246 | 454949506 | 2309772598 | 454949592 | 3,648 | -0,086
2 | vD13 366 | 2h30h-11/4 | 2341029,072 | 477915,832 | 2341025791 | 477915074 | 3,281 | 0,758
3 | vD17 364 2h30/11/4 | 2338858,629 | 474812,106 | 2338856,304 | 474811,679 | 3,323 | 0,427
4 | vD114 | 2157 4h-10/4 | 2311484,388 | 453726,440 | 2311480,743 | 453726484 | 3,645 | -0,044
5 | vD12 | 2157 | 2h30-11/4 | 2341032,221 | 478555,684 | 2341028,973 | 478554,921 | 3,248 | 0,763
6 | vDi6 | 3121 3h-11/4 | 2340654,470 | 475516,603 | 2340651202 | 475515828 | 3,268 | 0,775
7 | vD116 | 5186 4h-10/4 | 2310350,393 | 454469,821 | 2310346,751 | 454469,892 | 3,642 | -0,071
8 | vD14 | 5186 2h-11/4 | 2339936,885 | 475204,057 | 2339933616 | 475203272 | 3269 | 0,785
Két qua thyc nghiém tai Van Bon dugc mo ta trong bang (phuong an st dung phan mém
Terrapos):
R e Toa d6 sau cai chinh (VN- A X L A
Stt (;Ii'g; Noméy Th?;"(jlan M 2000) (m) ( Toa do goc (VN-2000) (m) Sai s6 (m)
thu X Y dX dy
1 [ vD117 | 366 4h-10/4 2309772,680 454948,919 | 2309772598 | 454949592 | -0,082] 0,073
2 | vD13 366 | 2h30h-11/4 | 2341025,887 477914567 | 2341025791 | 477915074 | -0,096| 0,085
3 [ vD17 364 | 2h30/11/4 | 2338856,384 474811,498 | 2338856,304 | 474811,679 0,080] 0,081
4 | vD114 | 2157 4h-10/4 2311480,870 453726,067 | 2311480,743 | 453726484 | -0,127| 0,417
5 | vD12 | 2157 | 2h30-11/4 | 2341029,075 478554,538 | 2341028973 | 478554,921 | -0,102] 0,383
6 | VD16 | 3121 | 3h-11/4 | 2340651,337 | 475515,340 | 2340651,202 | 475515,828 | -0,135| 0,488
7 | VD116 | 5186 | 4h-10/4 | 2310346,891 | 454469,439 | 2310346,751 | 454469,892 | -0,140| 0,453
8 VD14 5186 2h-11/4 2339933,729 | 475202,942 | 2339933,616 | 475203,272 | -0,113| 0,330
9 DS 4000 15h-10/4 | 2289477,592 | 608652,380 | 2289477,592 | 608652,380 0 0
10 DS 4000 15h-11/4 2289477,59 608652,381 | 2289477,592 | 608652,380 | 0,002 | -0,001

Chu giai: - May thu so hi¢u 364, 366 la may thu 2 tan GB-1000 ciia TOPCON
- May thu SC} hiéu 2157, 3121, 5186 la may thu 1 tan 4600LS cua TRIMBLE
- May thu so hiéu 4000 la may thu 4000SSI cia TRIMBLE

68




b. Phdn tich va danh gid két qua:

- Xt ly sau sir dung phan mém Terrapos
cho do chinh xéc cai thién gap nhiéu lan so véi
xu ly khéng st dung Terrapos.

- Méay thu 2 tan cho d¢ chinh x4c cao hon
maéy thu 1 tan. Diéu nay phd hop vai ly thuyét
khi may thu 2 tan c6 kha ning giam dwoc anh
huong cua sai s6 do tang lon.

- Thoi gian thu khac nhau cho d¢ chinh xac
khac nhau. Cu thé 1a do véi thoi gian cang dai
thi d6 chinh xac cang cao.

- Cung mot loai may thu, tuy nhién két qua
dinh vi ciing khac nhau, diéu nay xay ra la do
anh huong boi phan cang cia may thu, anh
huong cua diéu kién cua méi trudong do tai ting
diém do khac nhau
5. Két luan va kién nghi

Nhu vay qua thuc nghiém nhan thiy do
chinh xac sau xir Iy bang Terrapos 1.34 tuy do
chinh xac khong cao nhu cong bd cua nha san
xuit do diéu kién kiém nghiém va diéu kién
thuc té 13 khac nhau, nhung di cai thién duoc
rat nhiéu lan.

Véi thuc trang cua cong tac Tric dja- Ban
dd bién va yéu cau cia diéu kien thuc t& khi
Viét Nam dang huong toi xay dung mat qUOc
gia manh vé& bién, chung toi de nghi can c6
nhitng nghién ctru sau hon nira vé DGPS ciing
nhu cdc phuong phap xtr ly DGPS ndi chung va
ung dung caa phan mém Terrapos noi riéng vao
cong tac do dac bién & nudc ta.
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SUMMARY
Study on the improvement of maritime positioning accuracy
with post-processing software Terrapos 1.34
Duong Van Phong, Ngo Duy Tien, University of Mining and Geology

Nowadays, maritime positioning measurements mostly utilize DGPS technology. However,
DGPS positioning lacks accuracy due to many factors. This paper proposes the method for
improvement of accuracy of positioning with DGPS technology and introduces software post-
processing method with Terrapos 1.34, along with field test results in Van Don, Quang Ninh.
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