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MO HINH HOA VUNG CHET TiN HIEU NOI TIEP TRONG PUONG DAY VO
TUYEN CUA HE THONG VI SAI HANG HAI NHAM NANG CAO PO CHINH XAC
AN TOAN HANG HAI
MODELING OF SEQUENTIAL FAILING SIGNAL FIELD ON SATELLITE BASED
AUGMENTATION SYSTEM RADIO LINES TO RAISE THE ACCURACY OF
SAFETY NAVIGATION
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Tém tat
Hé théng vi sai hang hai khu vire rong SBAS (Satellite Based Augmentation System) cé y
nghfa vé cling quan trong déi véi an toan hang hai. Hé théng da nang cao do chinh xac
va do tin cay trong viéc xac dinh vj tri tau. Trong bai bao dua ra két qud mé hinh hoa dién
tich ving chét tin hiéu néi tiép, trong cac duong day vo tuyén cia hé thng SBAS, khi co
sw tac dong 1&n nhau ctia nhiéu vé tuyén. Tir d6 duwa ra chi tiéu ti wu danh gia mirc do
an toan hang hai.

Abstract
The system SBAS is very important for navigation safety. This system have been
increased the accuracy and reliability of the determining ship position. The article
introduces the result of modeling of sequential failing signal field on SBAS system radio
lines under the influence of interburst interference. Therefore, the optimum criterion of
navigation safety is shown.

1. Dat van dé

Hé théng vi sai hang hai khu v rong, ky hiéu SBAS c¢é y nghia vé cling quan trong dbi voi
d6 chinh xac an toan hang hai, bdi vi hé théng da nang cao d6 chinh xac, do tin cay, tinh toan ven
va lién tuc trong viéc xac dinh vi tri tau. D6 chinh xac xac dinh vi tri tau tang t& 4-7 1an so v&i hé
théng vi sai DGPS hién tai (sai sb trung binh 7,5-10m) & cung trang thai. D&c biét & trang thai tinh,
dd chinh xac cla hé théng SBAS tinh dén centimet [3].

CAu tric ma tin hiéu théng tin trong hé théng gébm nhiéu t& hop (blocks). Méi block chira 250
bit, trong do: 212 bit chira khdi lwong di liéu thdng tin, 6 bit dung cho viéc nhan dang théng tin, 8
bit &n dinh cho phan mé& dau (gi6i thiéu), 24 bit 4n dinh cho qué trinh sira 16i va kiém tra tinh
nguyén ven trong hé théng. Téc dd truyén dir liéu 1a 250 bit/s. Trong hé théng SBAS sl dung 64
loai théng tin khac nhau, dwoc danh sbé tir 0 — 63, twong (ring véi moi ky tw sb sé |4 ndi dung cla
théng tin. Tuy nhién c6 mét sé ki tw sb tap hop thanh nhém s va cé cung y nghia théng tin [1].
Chang han, nhém sbé 2-5 nghia la st 16i nhanh, 28 - 61, du trir théng tin twong lai v.v.

Trong bai bao nay da st dung mé hinh toan d& mé hinh hoéa ving chét tin hiéu néi tiép trong
cac dwong day vé tuyén cla hé théng SBAS, khi ¢é anh huéng cliia nhiéu tac dong 1an nhau. Trén
co s& nay, tinh toan hé sb kénh thong tin bdo vé dwong day vo tuyén (Ky,) theo cong thirc (1),
nham rat ra tiéu chuén téi wu vé dd chinh xac an toan hang hai [1, 2]:
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Trong do: §VC - dién tich viing chét tin hiéu ndi tiép; S, . - dién tich 16n nhat cho phép cla

viing chét tin hiéu néi tiép, khi cé tac dong 1&n nhau cda nhiéu, trong dwdng day vo tuyén cia hé
théng SBAS va S =441 (don vi dién tich) [1, 2].

2. M6 hinh héa ving chét tin hiéu ndi tiép trong dwéng day vé tuyén cia hé théng
SBAS, khi c6 sw tac ddng |an nhau cta nhiéu vé tuyén

Xét moé hinh toan hoc dwoc st dung d& mé hinh héa viing chét tin hiéu néi tiép. Khi c6 tac
déng 1an nhau cha nhiéu trong cac duwéng day vo tuyén cia hé théng SBAS, xac dinh theo céng
thire [2]:

VC max
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Trong do6: Uo = ?r; Er =1; Vo =0; el¥m =a,,;m-so0 nguyén.

Phuong trinh tich phan viét cho méi quan hé tac dong Ian nhau clia nhiéu va tin higu ndi tiép
trong dwdng déy vO tuyén cla hé thong SBAS.
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Trong d6: k=0, 1, 2,..., N-1.

Khi c6 sw tac ddng clia nhiéu, ludn tdn tai nang lwong nhidu (h?%), khi do cdng thire (5) co

thé viét duwéi dang:

Ky
9o (X, y) =—2

C:gggh hg

(6)

Trong do: Kgn - hé sb gidi han cho phép, khi ¢ tac déng 1&n nhau cla nhiéu trong dwong

day vo tuyén clia hé thébng SBAS va c6 gia tri th =101, 2]

Xét 3 trvong hop ddc treng cla gia tri h?\ = 30; 10% 3107, thay céc gia tri nay vao céng thirc
(6), nhéan dwoc cac gia tri twong tng: C = 0,3 (a); 0,1 (b); 0,03 (c).
St dung coéng cu toan hoc “MathCad” d6i véi mo hinh toan hoc (5) va xét trong treeong hop

k = 1, nhan dwoc két qua mé hinh hoa ving chét cla tin hiéu ndi tiép (hinh 1) va ddng théi nhan
dwoc gia tri hé sé dién tir trieorng bao vé, trong 3 trwéng hop dac trwng cla hé théng SBAS (hinh
2), cu thé:

Kbv(a) = 1,00, = 0,81,

Kov () Kov ) = 0,06.
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Vé&i mbi gia tri hé sb Ky, thay vao cong thire (1), twong ¢ng tinh dwoc dién tich ving chét
tin hiéu nbi tiép cta hé thdng vi sai hang hai SBAS. Véi gia tri hé sé nhé nhat gi¢i han la
K,, = 0,06, twvong tng vai dién tich vang chét tin hiéu ndi tiép Ion nhéat S = 414,54 (don vi

dién tich).

VC max
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3. Két luan

T két qua md hinh héa va tinh toan cu thé, rit ra ring:

- Khi ¢6 tac dong 1&n nhau cda nhiéu vo tuyén, trong duong day vo tuyén cda hé théng vi sai
SBAS, gia tri nhd nhat clia hé sb Ky, = 0,06, tlrc 1a, mién gidi han toi wu clia hé s6 1a 0,06 < K, <1.
Trong trwdng hop nay, dwgc coi nhw mét trong nhivng chi tiéu gidi han danh gia mire do an toan
hang hai, dong thoi cling la chi tiéu cu thé& danh gia mlrc do tin cay trong dwdng day vé tuyén cla
hé thong SBAS.

- Dién tich viing chét tin hiéu ndi tiép cang nho, tirc 1a hé sé Ky, cang 1&n, thi chéat lwgng tin
hiéu thong tin thu dwoc cang cai thién va rd nét. Nhw vay, dé dam bao dd chinh xac an toan hang
hai, thi bat budc phai néng cao hé so Ky, va gia tri hé so cang gan voi 1 cang tot. Vi vay, dam bao
va nang cao hiéu qua cua dién tir trwong bado vé trong cac dwdng day vo tuyén cla hé thong
SBAS.
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