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co lai tim cac chd hong trong quy dinh cta hang hai quoc té dé cung cép nhirng dich vu thuan tién
nhét. Do vay, yéu cau ve quan ly vi mé nham han ché cac anh huo’ng tiu cye cua ché d6 nay la
hét strc can thiét. Cac québc gia can két hop v&i nhau cung cac t6 chire quéc té dé dwa ra nhirng
chién lwoc phOJ hop dai han vi sy phat trién cGa nganh van tai bién ciing nhw nén kinh té néi
chung. C4c chién Ilwgc nay can dwa trén cac tiéu chi nhw sau:

e Dam bao quyén loi tdi thiéu cla chd tau, tranh tinh trang sut gidm vé dau tw vao nganh
hang hai.

« Kiém soat chat ché vai quyén s& hiru clia chd tau, loai bé cac cong cu dé che gidu quyén
s& hiru nham tron tranh cac trach nhiém lién quan cla nguwoi sé hiru thue sur.

_* Cac qudc gia can co cac chinh sach thu hat dang ky doi tau thuge s& hiru minh nham tang

guyéen kiém soat va dan han ché viéc treo co thuan tién.

« Phdi hop voi cac tb chirc qudc té nhw ITF, IMO dé dwa ra cac chinh sach quan ly nang
cao chat lwong cua doi tau va dieu kién lam viéc thuyen vién phu hop véi tieu chuan hang hai
quoc teé.
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Trong bai béo, nhdm tac gia dwa ra thuét toéan xac dinh vj tri tau bdng cac duwong cao vj tri
thién vén voi diéu kién huo'ng di va téc d6 tau khong thay déi trong qua trinh quan séat
thién thé. Véi thuat toan xay dung, vj tri tau xac d dinh sé c6 dé chinh xac cao hon, thoi gian
thuee hién nhanh hon phuong phap dé gidi thuan tly cda Saint-Hailaire.
Abstract
=>In this paper, the authors present algorithms of determining astronomical position by
lines of position with ship on constaint course and speed during celestial bodies are
observated. With establishing algorithms, fixed position have more accuracy than intercept
method of Saint-Hilaire and Taken time is less.
1. bat van dé
Trong Hang hai thién van, dé cao thién thé tai thdi diém quan sat dwoc viét dwéi dang:
h=h(@o; Ao)
h = arcsin (sin ¢.sin & + cos ¢.cos 5.cost, )

khai trién ham sé theo chubi Taylor & lan can diém Mc(@. ; Ac) nhan dwoc [1,3]:
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oh
h(®o; 10) = N(@c; Ac) + [
op
B4 qua dai lwong vo cing bé f( Ag, AA) va dat Ah=h(o, Ao) — h(@., A;), ddng thoi tinh cac
dao ham riéng clia do cao h theo gia tri @, A tai Mc nhan dwoc phwong trinh dwéng cao vi tri :

oh oh
Ah= Ap +| — | AL
8(0 oA Jc
=> Ah =cos A.LAp +sin A..cosp.AA

Trong do :

Mo(@o ; Ao): Vi tri thét’cﬂa tau tai thoi diém guan sat thién thé; Mc(Qc ; Ac): Vi tri dy doan cla
tau; hs: do cao do thién thé tai vi tri Mo; hc: do cao thién thé tai vi tri dw doan Mc; @: vi 46 nguoi
quan sat; A: kinh d6 cla ngudi quan sat; & : xich vi cua thién théi t,: géc gid cla thién thé; Ac:
phwong vi téi thién thé tai Mc; Ah = hs - he : hiéu dd cao thién thé; Ag: hiéu vi o gilra vi tri dw
doan Mc va vij tri that Mo; AA: hiéu kinh d gitra vi tri dy doan Mc va vi tri that Mo.

Bang phwong phap dd giai, sy quan hang hai thiét 1ap cac dwdng cao vi tri thién van, giao
diém cla cac dwo’ng nay cho vi tri tau tai thdi diém quan sat. Tuy nhién, nhwoc dlem clia phwong
phap nay la ngwoi sy quan hang hai thudng bo qua nhitng anh hudng cua cac yéu té nhuw: hwéng
di, toc do tau, khoang thoi gian quan sat thién thé, chuyén dong cua thién cau...v.v trong khi khai
trien ham so do cao, dan dén do cao thién the tai thdi diém quan sat sé mac phai sai so khong
nhé. Hon niva, khi do giai xac dinh vi tri, sai so trong viéc thao tac cac dwdng cao vi tri cling anh
hwéng den do chinh xac cua vi tri xac dinh, do tin cay cta phwong phap thyc hién. Bé nang cao
dd chinh xac vi tri tau xac dinh bang cac dudng cao Vi tri thién van, nhom tac gia xay dung thuat
toan cho phwong phap voi gia thiét hwong di, toc do tau khong thay ddi trong khoang thoi gian
guan sat thién the.

2. Thuat toan xac dinh vi tri tau badng phwong phap thién vian véi hwéng di va téc do
tau khong thay déi trong qua trinh quan sat thién thé

Ham sb d6 cao thién thé dwoc viét dudi dang day di nhw sau: hs = h(@o; Ao; HT; V; T). Khai
trién ham theo chudi Taylor hodc &p dung céng thirc vi phan sau d6 chuyén sang sé gia :

ML IR EAPNEAIY
6(0 oA OHT oV oT

V6i diéu kién hwéng di va tbe do tau khong thay dbi, hiéu do cao thién thé nhan duorc :

Ah= o A¢+(6hj.Ai+(athT
aqo o oA oT )

Tinh cac dao ham riéng : [1]
(@J _ (cos ¢.sin & —sin ¢.cos 8.cost, )
o Je cosh
(@) __Cosg.cosd.sint,

oh
Ap+| — | AL+ f(Ap, AL
]c ¢ [az]c (Ap.A2)

O Je cosh
(@) _ @i 4 Ty,) —N(e s 43 Ty,)
oT ). Tuo — Twe

oh . ) 2 X 2
(—j : tOc d6 bién thién d6 cao thién thé theo thdi gian, thanh phan nay thé hién anh hwéng cla
C

khodng th&i gian quan sat, sy chuyén déng cda thién ciu dbi véi do cao thién thé.
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Quan sat do cao 2 thién thé:

{Am}_
Ah,

Ah—(éE}ATl
Y\ oT h

A
=>
AL

A
LA

A
LA

oh

o (2
) (L] [
%), 3 Lol

oh

-
()

oh

(5] (G2
) G2

s (=]
=) (|5

-1

oh
2 || an.-

Ee

E
I %), %), s~ Ja
BEEEE
(o
o Jar ] [52 ];[A“f(arl“l ]

-E

o

")
oT )2

oh

Quan sat dd cao n thién thé:
Hé phwong trinh dwdng cao vi tri nhan duoc:
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Dé tim nghiém téi wu cla bai toan ap dung phwong phap binh phwong nhd nhét :

2
S= Z([ah]AgoJr(ahj.A/lJr(athT Ah, ) min
8(/) ci OA Jei OT Jei

S dat gia tri nhé nhét khi [2, 3, 4] :

2
2 [43] (2] [
oA g N =1 dg ). =1\ dp 04 ), |:A(p}_ i=1{ Op

S ; ; 2 || AL " "
S g |gfch an)  gfeh z[mh z[ﬁhﬁh.mj
O0AL i1l 0p a2 ), =1\ 04 ), i=1\ 04 i=1\ 04 OT ,

2 )
gy g A gp] g [Ny
i=1 aqo =1\ 0p OA ), | | =t O¢ . =1 dp OT ,
a (5
o

=> =
AA n h oh n{ Oh 2 n[ah j n [ oh ah J
> > — X — -z . .
iz1\ 0p 04 i=1{ 04 ), i=1\ 04 ;= 04 T i
- a(oh) o(oh oh) |[a( on . (oh oh
| X Y| —Ah| -Y| —.—
i=1\ 0 ). i=t\ dp 04 ), | | = Op i=1\ 0p OT
2 . n n
_gfon on z(@hj _z[@h.Ahj __z[ah.ah.mj
apl | =logron ), =laa),  [l=lea” ) =loa et i

i=1
=> =
{M} {n[@h]zn[ahjz [ah ah) n[ah ah”
ol I I ) e —z oj it
sl 0 ). 21 04 ) | o 04 o0 04 ).

Tl céc thuat toan trén xac dinh hai dai lwong (Ag: AN), két hop véi vi tri dw doan Mc sé tinh
toan dwoc vi tri Mo tai thdi diém quan sat. Sau d6 ngudi s§ quan hang hai dé dang thao tac vj tri
trén hai do.

3. Két luan

Ngay nay v&i viéc trng dung rcf)ng rai céng nghé théng tin vao thyc tién da gop phan nang
cao hiéu qua cong viéc, tiét kiem thdi gian va chi phi thyc hién. Vi thuat toan xay dwng, nhom tac
gia tiép tuc phat trién nhieng ly thuyét co ban trong Hang hai thién van lam nén tang thiét ké nhirng
phan mém, chwong trinh tinh toan vi tri tau c6 dé chinh xac cao trong twcyng lai. Tuy nhién, thuat
toan ma nhom tac gia xay dwng van chwa mé ta hét nhixng anh hwéng cla cac tham sb khac nhu:
Sy thay ddi hwéng di, te do tau trong qua trinh quan sat ddi véi dd cao thién thé. Dé khac phuc
anh huéng clta nhitng tham sb nay dén dd chinh xac vi tri tau, d6 tin cay cla phwong phap xac
dinh, nhém tac gia xin trinh bay trong nhirng sé tiép theo.
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