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Tém tit:
Trong s6 tap chi trudre, ching téi da giéi thiéu khai quét céc hé théng vi sai hang hai khu
vire réng, ky hiéu SBAS (Satellite Based Augmentation Systems). Bai bao nay phan tich
anh huong kénh thong tin bao vé dién ttr trrong cda hé thong vi sai hang hai khu vy
rong SBAS dbi véi an toan hang hai. Tir d6 duwa ra tiéu chuén téi wu danh gia xac suat
an toan hang hai.

Abstract:

Previously, we introduced in general the differential global positioning systems, all
systems can be called SBAS. This article analyzes the influence of electromagnetic
security of the system SBAS information channels on navigating safety. Therefore, the
optimum criterion for an estimation of probability of safety navigation is shown.

1. Dat van dé

Khi nghién ctru kénh thong tin bao vé dién tw triedng cta hé théng vi sai hang hai, can dac
biét chi y dén sw anh hwéng clia ban than né déi véi an toan hang hai. Nghia 1a hé thong vi sai
hang hai khu vic rong SBAS bao ddm nang cao dd chinh xac, do tin cay va tinh lién tuc trong viéc
vi tri xac dinh tau.

Trong truwdng hop rli ro hodc 16i lam viéc ctia hé théng SBAS gay ra béi sw xuét hién tap
trung nhiéu thdi gian, hodc c6 sy gia ting dot bién gay ra sy mét méat nang lwong khi lan truyén
séng vd tuyén trong khéng trung, thi d chinh xac vi tri tau c6 thé khéng dwoc dam bao va khi do
an toan hang hai bi gidm dang ké. Van dé nay tré nén d&c biét nguy hiém khi tau hanh trinh trong
khu vire hang hai khé khan, khu vwe hep, khi diéu dbng tau trong khu viec neo dau, khu vyc gidi
han ctia cang, khu virc phan luéng, ...

Thuat toan nghién clru ddm bao cac qua trinh cha hé théng dwgc dwa ra khéng chi phan
anh méi quan hé gitra kénh théng tin bdo vé dién tlr trwéng cla hé théng SBAS va an toan hang
hai ma con phan anh mirc d6 &nh hwéng kénh théng tin bao vé dién to trwdng cta hé théng SBAS
dbi voi hiéu qué cha hé thdng diéu khién chuyén dong tau thay.

M6 hinh héa toan hoc trong Iinh virc nay can thiét rang budc, trwéc hét viec lwa chon tiéu
chuén sb lvong an toan hang hai, mat khac lya chon tiéu chuan sb lwgng kénh théng tin bdo vé
dién tlr trwong clia hé théng SBAS. Can clr chinh cla viéc lwa chon tiéu chuén sé lwgng d6 chinh
xac dwa vao:

- Thir nhét la tiéu chuén d6 chinh xac hang hai theo nghi quyét A. 529 (13) ngay 17 thang
11 n&m 1983 cla Tb chirc Hang hai thé gi¢i IMO (Internat/onal Maritime Organization). Cac yeu t6
co ban anh huéng dén dd chinh xac hang hai theo yéu cau cua nghi quyét nay la: téc do tau thay,
khodng cach dén diém hang hai nguy hiém gan nhat, khu viec hang hai [1]. Phu hop voi yéu cau
tiéu chudn cta do chinh xac khi tau hanh trinh trén vung bién (dai dwong) va vung nwéc gan bo
véi tbe do tau khong vwot qua 30 hai ly/gid, thi sai s6 vi tri tau hién tai véi xac suét P = 95% khéng
dwoc phép vuot qua 4% khodng céach tinh dén diém nguy hiém hang hai gan nhét, déng thoi gia tri
sai sb tbi da clia vi tri tau (tinh bang hai ly) khéng vwot qua 4 hai ly. Nghia la [1]:

Mt < 0,04 Dnn
Trong do: My la sai sb hién tai cla vi tri tau (tinh bang hai ly).
Dnw & khodng cach dén diém nguy hiém hang hai gan nhét (tinh bang hai ly).
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- Thé hai la theo nghi quyét A. 815 (19) clia Td chirc Hang hai thé gi¢i IMO dwa ra viéc
danh gia d6 chinh xac vi tri tau trong khu vire hang hai khé khan, khu vire cang, khu vire neo dau,
khu vyc kénh, khu viee phén Iu(‘)ng,... khi trén tau trang bi cac thiét bi hang hai k¥ thuat hién dai
phuc vu cho viéc thu, phat tin hiéu tlr vé tinh hang hai. Khi tau hanh trinh trong cac khu vyc nay thi
gia tri sai sb cho phép cla viéc xac dinh vi tri tau voi xac suat P = 95% khéng vuot qua 10 mét va
khoang thei gian phuc héi dinh vi (c6 thé do tré tin hiéu vé tinh, do 16i hé théng,...) clia hé théng
xac dinh vij tri tau khong qua 2 giay.

2. Co sé tinh toan xac suét an toan hang hai

Xac suét an toan hang hai, ki hiéu Par dwoc danh gia boi xac suét lvu lwong hanh trinh
cla tau thly trén mat nwdc ma khong bi bat ky sy tré ngai nao & trén hay dwéi mat nuoc [1]. Bé
tinh toan gia tri Par khi tau hanh trinh trong cac khu vyc hang hai nguy hiém, thi st¢ dung ham

phan b tuan hoan:
2
D
P :l_exp(ﬁj (1)

Trong dé: D 1a khoang cach ngén nhat dén diém nguy hiém gan nhét (tinh bang hai ly).
M la sai sb binh phwong trung binh cla vi tri tau.

Cong thire (1) dwoc dung dé 1ap bang toan sé 4.18 MT-2000. Muc dich clia bang toan nay
la:

- Tinh todn nhanh va thuan tién gia tri xac suét an toan hang hai Par, v&i déi sbé dwa vao
bang la D va M.

- Tinh toan gia tri sai s6 binh phwong trung binh ctia vi tri tau M, khi biét truéc gia tri Dyin
theo xac suat Par cho trwéce.

Trwéng hop cac diém nguy hiém hang hai phan bbé & cung mét phia, thi xac suét an toan
hang hai tinh theo coéng thirc:

Py =0,5[1+ @(2)] @)

Trong d6: ®(Z) la ham Laplat xac dinh theo dbi s6 Z, & d6 Z dwoc tinh theo cdng thirc:

D+/2
Z = _\/_ (3)
M
Cong thtee (3) dung lap bang toan sb 4.19 MT-2000, déi sb dwa vao bang la D va M [1],
muc dich clia bang nay la dé tinh toan nhanh va chinh xac Z. Khi c6 dwgc Z, st dung phép bién
dbi Laplat dé dang tinh Par theo cdng thirc (2).

Trong trwdng hop tau hanh trinh trong khu vire hang hai kho khan, khu vire hep, nong can,
khu vwc phéan Iuong, khu virc eo, kénh, ludng,..., yéu cau dbi voi d6 chinh xac hang hai bat budc
nang cao va chi tiét hon cac yéu cau cla IMO. Hiép héi Qubc té vé dén bién da quy dinh viéc tinh
toan xac suét an toan hang hai P, dwoc thwe hién véi sw gilp d& clia ham tiéu chuan Laplat va
trén co s& d6 da thanh 1ap bang toan s 4.20 MT-2000 theo sau:

- Trwdng hop chung, khi dwong hanh trinh cho trede voi cac khodng céach la D4 va D, tinh ttr vach
gigi han, thi xac suat an toan hang hai Par dwgc tinh theo cong thirc:

P, = 055[@(21) + cD(Zz)] (4)

_ Trong d6: ®(Z) Ia ham tiéu chuén Laplat xac dinh theo di s6 Z;, chinh 1a khoang cach tiéu
chuan dén diém nguy hiém hang hai, thé hién bang sai s6 binh phwong trung binh.
D.

Z, =—— (5)
0,7M,

D; la khodng cach dén vach giéi han gan nhét.

0,7M; la sai sb binh phwong trung binh cla vj tri tau theo hwéng vuéng goc véi
dwdng hanh trinh cho trwéc cla tau.
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- Trwdng hop dwdng hanh trinh cﬂa,téu nam gitra vach gi¢i han, tlec la D1=D,=0,5H (H Ia chiéu
rong dai theo ddi tau thiy theo hé thong phan chia luéng, kénh) thi:

?(2,)=2(2,)=(2) 6)

H
Trong do6 Z dwoc tinh theo cong thirc:  Z = O,7M— (7)
T

Khi d6 gia tri xac suét an toan hang hai Pxr = ®(Z), viéc st dung bang toan 4.20 MT-2000
cho phép gidm bét qué trinh tinh toan va dé dam bao xac suét an toan hang hai Par, thi yéu cau
tinh toan sai sd binh phwong trung binh cho phép clia vi tri tau M. Trwong hop dac biét gia tri Par=
max [1], khi dwdng hanh trinh nam & khoang an toan gitra khu virc nguy hiém, chat hep |a thich
hop nhat.

Trong bat ky trwdng hop nao, xac suét an toan hang hai dwoc nang cao dang ké khi st
dung ché db vi sai ctia hé théng SBAS. Chu y rang, qué trinh lam viéc cGa ché d vi sai khéng nén
dat muc dich vao viéc phan tich méi lién hé 1an nhau ctia Pat, ma phai xem xét k§ d6 chinh xac, do
tin cay, tinh toan ven clia théng tin trong hé thbng SBAS. Hé théng SBAS khéng nhitng c6 kha
nang xac dinh xac suét I8i, ki hiéu P, ma con thé hién kha nang phu thudc vao cac kénh thong tin
bao vé dién tir trwdng, théng qua hé sb bao vé Kgy. Xac suat 16i P. = f(Kgy) d6ng vai trd nhw 1a mot
tiéu chuan va hé sé Kgy dwoc tinh toan c6 tinh dén ving 16i (chét) cda tin hiéu thu phat, ky hiéu la
S.. Gia tri hé sb Kgy duorc tinh theo cdng thirc sau [2]:

SV
v =1—= (8)

_Vang 16i (chét) cta tin hiéu [2], dwoc tinh bang dién tich hinh chiéu mat cat hé sb tiéu
chuan b%c hai khi c6 sw téq dong anh hwdng khac nhau cua tin hiéu ‘vé nhiég & moi mu’q d@.
Trong moi mire d9 nay co thé xac dinh kha nang cho phép va cac yéu cau co thé cia xac suat oi
tin hiéu cling nhw cong suat nhiéu khi thu tin hiéu.

3. Két luan

Bang cach phan tich nhw trén da chi ré tiéu chuan sb lwong an toan hang hai va tiéu
chuan sb lwong kénh théng tin bao vé dién tir trwéng cha hé théng vi sai SBAS, théng qua cac
cong thirc tinh todn xac suat an toan hang hai. Trén co sé tiéu chudn nay, cho phép thyc hién
khong chi cac nhiém vy an toan hang hai va kénh théng tin bao vé dién tir trong, ma con thyc
hién nhiém vy théng nhét ctia hai van dé nay, cé thé dwoc mo ta theo méi quan hé P = f(Kay).
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