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HE THONG VI SAI HANG HAI KHU VIYC RONG EGNOS
EUROPEAN GEOSTATIONARY NAVIGATION OVERLAY SERVICES
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Khoa Diéu khién tau bién, Treong DHHH
Tém tat:

Hé théng vi sai hang hai khu vwe rong EGNOS (European Geostationary Navigation
Overlay Services) cta chéu Au c6 y nghia quan trong dbi véi an toan hang héi va hiéu
qua khai thac. Hé thong da néng cao dj chinh xac va dj tin cdy trong viéc xac dinh vj tri
tau.

Bai béo gi6i thiéu khai quat vé céu truc, nguyén ly xdy dung va chirc ndng cta hé théng
vi sai hang hai khu vwe rong EGNOS.

Abstract:

The system EGNOS is very important for the safety navigation and effective operation.
This system has been increased the with accuracy and reliability of the determining ship
position.

The article introduces in general the structure, building the principle and function of the
system EGNOS.

1. Dat van dé

pé nang cao vi tri xac dinh, ddm bao do tin cay, tinh toan ven va lién tuc trong viéc xac
dinh vi tri tau, dac biét la khi tau hanh trinh trong nhirng khu vwrc nguy hiém, khu vwe han ché kha
nang diéu dong, khu vire cang, ludng v.v. Chau Au da tién hanh xay dwng hé théng vi sai hang hai
khu vire rong EGNOS dé tirng budc thay thé hé théng DGPS. B&i vi hé théng DGPS con boc 16
nhiéu han ché nhu: dd chinh xac cla vi tri xac dinh & murc cao (sai s6 binh phuong trung binh 7,5-
10m & trang théi tinh), ving hoat déng tuong ddi hep v.v.

Hé théng vi sai EGNOS bao phu toan bd chau Au va phan tay bac cta LB Nga. Y twdng
xay dwng hé théng tir ndm 1995 va dw kién thwc hién dén nam 2011. Hién tai hé théng dang hoan
thién cac cong viéc xay dwng & cac nwdc thanh vién tham gia nhw: Tay ban nha, Italia, Phap, Anh,
Dlrc, B6 dao nha va cac nwéc béc Au. Cac cude thir nghiém hé thong tai Phap va Italia dién ra
nam 2006 va 2007 rat thanh cong va da thda man day du cac yéu ciu nghiém ngét ctia Té chirc
Hang hai Thé gidi IMO (International Maritime Organization) va Té chirc Hang khoéng dan dung
Thé gi6i ICAO (International Civil Aviation Organization). Dy kién hé théng EGNOS hoat déng giai
doan 1 vao nam 2012 [5].

2. CAu truc, nguyén ly xay dwng va chirc nang ctia hé thong EGNOS

Hé théng goém khau v try,
khau mat dat (khau diéu khién) va
khau st dung [1, 3, 4]:

- Khau vii try (hinh 1): gdm
cac vé tinh dia tinh GEOS
(Geostationary Satellites) loai vé tinh
INMARSAT-3 ndm trong khu viwc An
dd dwong IOR 65,5°E - ID 44 (Indian
Ocean Region) va phia dong cla Dai
tay dwong AOR-E 15,5°W - ID 33
(Atlantic Ocean Region-East). Trong
twong lai két hop v&i vé tinh
ARTEMIS 21,3%E - ID 37.

- Khau vii try thwe hién chirc Hinh 1. So' d6 phan bé céc vé tinh
nang: dia tinh cua hé théng EGNOS
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~Tang cudng str dung vé tinh dia tinh dé truyén tin hiéu tir cac vé tinh cta hé théng dinh vi
toan cau GPS (Global Positioning System) va GLONASS (Global Navigation Satellite System),
thwee hién trén dai L1vei tan s6 f = 1575,42 MHz. Tin hiéu nay tang kha nang kiém soat nguyén
ven, kha nang théng qua, do chinh xac va tin cay cla xac dinh vi tri;

Thu va phat dir ligu thong tin va dam bao viéc truyén tin hiéu khoang cach gia, théng bao
héng_héi,, thdng bao vé tin hiéu nguyén ven cla GPS/GLONASS, tirJh trang quy dao vé tinh, vecto
stra 16i doi v&i di¥ liéu lich thién van, thang do thoi gian, tham s6 nhiéu ion v.v.

- Khau mét dét (hinh 2) gdbm [1, 3, 4]:

Cac tram kiém tra theo déi, ky hiéu WRS (Wide Area Reference Station) hoac RIMS
(Ranging and Integrity Monitoring System) thic hién ki€ém tra, theo déi tinh trang, dam bao va thu
thap thong tin trong khu virc hang hai. Cac tram WRS phan bd vung Ianh clia cac nwéce thanh vién
tham gia vao dw an EGNOS.

Tram chinh hoac tram diéu khién, ky hieu WMS (Wide Area] Master Stqtion) thiwee hién tinh
toan qua trinh stra 16i, dang théng tin va xt ly di¥ liéu tir cac tram kiem tra chuyén téi.

GPS/GLONASS "

5 . <#55 GEOSEGNOS

@ RIMS/WRS

Hinh 2. So' dé céu tric va nguyén ly hoat dong cta hé théng EGNOS
_Tram truyén phat di¥ liéu & mat dat, ky hiéu GES (Ground Earth Station), thuc hién lién két
va truyén di¥ liéu sau khi da hiéu chinh tlr tram chinh dén vé tinh dia tinh.

~ Cancha y rang, mang lwi cac tram kiém tra, tram chinh va tram truyén di liéu duoc két
n6i thong nhat, chat ché théng qua dwdng truyén va dwdng xt ly div liéu twong rng.

- Khau st dung |a cac hé théng may thu vi sai GPS dét trén tau hodc tram may thu GPS
trén bo, tuy theo muc dich clia ngwoi st dung. Tuy nhién cac tram may thu vi sai nay phai tvong
thich v&i hé thong vi sai dwoc st dung.

Chirc nang clia hé théng vi sai EGNOS [1, 3]:

- Tang cwong s6 lwgng vé tinh hang hai bang cach s dung vé tinh dia tinh d& phuc vu cho qua
trinh truyen tin hiéu GPS/GLONASS.

- Thu thap day da, chinh x&c cac div liéu vé tinh trang ctia khu vuc hang hai;

- Pam bao kiém tra tinh nguyén ven, dd chinh xac, tinh ddc lap cac di liéu chivc ndng & dau ra;
- Bam bao viéc hiéu chinh théng tin, tang do tin cay va dd chinh xac cho ngudi st dung;

- Dam bao kha nang lam viéc lién tuc;

- Xéc dinh lwvong liéu chinh téng dién ly va cac tham sb quy dao cula Vvé tinh;

- Xéac dinh lwong hiéu chinh quy dao Vvé tinh;
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- Xac dinh lwong hiéu thoi gian vé tinh (sai s thang thdi gian).
Déc diém co ban hé théng [3, 5, 8]:

- Yéu cau dd chinh xac, tinh toan ven va lién tuc phai d3m bao trong toan bd viing bao phu clia vé
tinh dia tinh.

- D6 chinh xac hé théng tlr 0,73 - 2,5m, tham chi dat t&i centimet. D6 tin cay, tinh toan ven va kha
nang théng qua dat 99,977% [2]. V&i d6 chinh xac va tin cay nay hoan toan dap ng cac yéu cau
dbi voi tiéu chudn dd chinh xac ctia T chirc Hang hai Thé gi¢i IMO va Té chirc Hang khong dan
dung Thé gi&i ICAO. Nam 2000 cac nghién ctru va thtr nghiém tai Phap va ltalia chi ra réng, do
chinh xac trung binh clia hé thbng EGNOS dat 3,5 m v&i xac suat p = 95%. Nam 2007 -2008 céac
thtr nghiém giai doan 1 cla hé théng EGNOS tai Phap, Blrc va ltalia chi ra d6 chinh xac cta hé
théng dworc cai thién r rét (bang 1).

Bang 1. Do chinh xac cla hé thdng trong qua trinh thtr nghiém giai doan 1.

Dia diém thir nghiém D chinh xac (m) Ngay thir nghiém
Tai Phap 0,73 -2,25 20. 12. 2007
Tai Birc 0,8 - 2,31 01. 03. 2008
Tai ltalia 0,75-2,21 05. 07. 2008

- Thang do thoi gian hé théng EGNOS c6 lién hé v&i hé théng GPS, véi dd chinh xac khong vwot
qua 50 ns (na-nd giay).

- Thoi gian on dinh tin hiéu vé tinh dia tinh sau 24 gi® khéng vuot qua 2.1073.
3. Qua trinh xay dwng va phat trién hé théng EGNOS.
Qua trinh xay dwng ctia hé théng bao gébm:

Thang 6/ 2006 Thang 6/2007 Thang 7/2008

Cac cudc thir nghiém giai doan 1 S lam viéc cla
HT

Qua trinh phat trién va
chuan bij tien hanh cac
th&r nghiém hé thong

M& réng viing hoat déng ctia hé théng

Qua trinh khai thac va
phuc vu thwong mai

Chirng nhan an toan va tin cay cta hé théng

Hinh 3. So’ d6 téng qudt phét trién va xay dwng cua hé théng trong 3 ndm
- EGNOS 1 gém: 2 v& tinh dia tinh, 2 tram chinh, 4 tram kiém tra sta 16i va 2 tram truyén phat dv
liéu mat dat.

- EGNOS 2 gébm: 2 vé tinh dia tinh, 2 tram chinh, 18 tram kiém tra sira I6i va 2 tram truyén phat dtv
liéu mat dat.
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- EGNOS 3 gém: 2 vé tinh dia tinh, 2 tram chinh, 33 tram kiém tra sira I6i va 2 tram truyén phat dtv
liéu mat dat. ) ) )

Sau khi hoan thanh giai doan 3, s6 lwgng cac tram cla hé thong EGNOS sé tang |én dén
50 tram kiém tra stra 16i, 2 tram truyén phat di liéu mé&t dat, 3 tram chinh va déng théi 3-4 vé tinh
dia tinh.

Chuwong trinh phat trién va mé rong cla hé thébng gébm céc giai doan [1, 6].

- Giai doan 1: Pam bao céc chirc nang hang hai, duwoc thwe hién bang cach truyén cac tin hiéu bd
xung GPS théng qua bd phan thu phat dwoc gan trén vé tinh dia tinh INMARSAT-3.

- Giai doan 2: Bam bao cac chirc nang hang hai va truyén cac théng tin vé tinh nguyén ven cla vé
tinh GPS/GLONASS, bao gom ca céac théng bao hang hai.

- Giai doan 3: Dam béo hang hai, tinh nguyén ven va truyén tin hiéu stra 16i, bao gbm ca cac théng
bao hang hai.

- Giai doan 4: Tang cwdng va cing cb két qua cha giai doan 2, trén co s& tang cwdng do tin cay
va kha nang théng sudt clia cac tin hiéu.

- Giai doan 5: Tang cwdng va clng cb két qua cla giai doan 3, trén co s& tang cwdng do tin cay,
kha nang thong subt clia cac tin hiéu va viéc mé rong vung phuc vu clia hé thong.

Song song voi viéc x@y dwng va hoan thién hé théng, t» nam 2007 hé théng duoc mé
rébng sang mot sQ vung lanh tho clia chau Phi, LB Nga, An d6 v.v. bao hiéu mét mang lwéi bao ph
rong l&n, gép phan nang cao an toan hang hai.

4. Két luan.

Heé théng vi sai hang hai khu vc rong EGNOS cé cAu tric, nguyén ly xay dwng va chirc
nang gan twong tw hé théng vi sai hang hai khu viec rong WAAS cuia Hoa ky. Nghia l1a hé théng da
thé hién tinh wu viét trong viéc nang cao dd chinh xac vi tri xac dinh tlr 4-7 14n so v&i hé théng vi
sai hién tai DGPS [7].

Vi vay viéc phat trién va mé rong hé thdng EGNOS sé& dam bao an toan hang hai, dac biét
khi tau hanh trinh trong khu vire khé khan, khu vuc cang v.v., ddng thdi ddm béo an toan, nang
cao hiéu qua cho cac nganh hang khéng, thdm do khoang san v.v. Mat khac hé théng EGNOS
kh&c phuc phan I&n nhitng han ché cia hé théng DGPS.
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