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Tém tit
Trong bai bao nay, co s¢ ly thuyét cia phuong phép nang cao do chinh xac vj tri dw doan
cua tau duoc dé xuéat bang céch st dung mét vong dang cao thién thé. Véi viéc st dung
phuong phap dé xuét, do chinh xéc cua vij tri tau dw doan duwoc néng cao khi khéng c6 céc
muc tiéu bd. Ngoai ra, phurong phap ciing cé thé duoc st dung dé xac dinh vj tri tau khi chi
quan sét mét thién thé.
Ttr khéa: Hang hai dw doan, vi tri tau, vong dang cao thién thé, huéng di, téc doé.
Abstract
In this paper, the theory of method to improve the accuracy of ship is proposed by using a
circle of equal altitude of a single celestial body. On the proposed method, the accuracy of
dead reckoning-determined ship position is enhanced when land marks are invisible. In
addition, this method can be also used to find out the ship position when there is only a single
celestial body observed.
Keywords: Dead reckoning, ship position, circle of equal altitude, ship course, ship speed.
1. Dat van dé
Xé&c dinh vi tri tau st dung phwong phap hang hai thién van 1a mét ky thuat truyén théng cua
ngwoi di bién. Ngay nay, do sy phat trién clia cac hé théng dinh vi vé tinh dan dén vai trd ctia phuong
phap dinh vi thién van khéng con nhu trwéc day. Tuy nhién, do mét sé khu vuc trén trai dat doi khi
khéng thé thu nhan tin hiéu tir vé tinh, va dac biét khi cé chién su gitra cac quédc gia thi hé théng dinh
vi vé tinh toan cau co thé bi gi¢i han voi dan sw dé& phuc vu cho muc dich quan sw. Do d6, phuong
phap hang hai thién van van dwoc coi nhw mét trong cac phwong phéap dinh vi dw phong khi co cac
sw c6 dién ra. Ngay nay, véi sy phat trién ctia khoa hoc may tinh cho phép gidi cac phwong trinh
vong dang cao mot cach nhanh chéng, dan dén nhiéu phuwong phap, nhiéu thuat toan da dwoc dé
xuét dé giai bai toan xac dinh vj tri tau dwa trén viéc quan séat thién thé. Trong nghién cteu [2], nhom
tac gia dé xuat ky thuat bién ddi lwong giac dé xac dinh vi tri tau mot cach truc tiép. Mat khac, cac
nghién ctru [1, 3] st dung ly thuyét ma tran va vector dé thiét 1ap vong déng cao thién thé trén hé
toa d6 dé cac vudng goc, tir d6 giai hé tim vi tri sau d6 déi sang hé toa d6 cau. Ngoai ra, nghién ctru
[6] cling (*ng dung thuat toan di truyén trong tdi wu phi sé héa dé tim nghiém téi wu cho hé phwong
trinh vong dang cao thién thé. Bang cach tiép can khac, st dung phwong vi thay vi dd cao thién thé,
nghién cru trong [5] d& xuat mot phwong phap xac dinh vi tri tau cé thé ap dung khi khéng c6 dwéng
chan troi. Mat khac, trong nghién ctvu [3], tac gia da dé xuat phwong phap hiéu chinh sy khéng déng
thdi clia cac quan sat do tau chuyén dong, tuy nhién phwong phap dé xuét chi ap dung duoc voi
phwong trinh dwdng cao vi tri, viéc ap dung v&i phwong trinh vong dang cao 1a khoé khan va chuwa
duoc giai quyét. Xét vé mat ly thuyét, cac nghién ctvu trén déu cé nhirtng déng gép dang ké dbi voi
viéc phat trién cac thuat toan khac nhau nham tinh toan vi tri tau dwa trén cac quan sat thién thé.
Tuy nhién, cac phuong phap trén van con nhwoc diém la khong thé ap dung duoc khi chi quan sat
mat thién thé duy nhét.
Bén canh dd, khi st dung phwong phap dan duwéng bang thién van, can thiét phai két hop voi
vi tri dw doan theo phwong phap hang hai du tinh (Dead reckoning) dé tinh toan cac tham sé cla cac
dudng vi tri hodc st dung nhw vi tri tau xac dinh khi khéng cé dwoc dd cao thién thé. Tuy nhién, d6
chinh x&c cta vi tri dw doan nhan dwoc tlr phwong phap hang hai dv tinh lai rat thap vi phu thudc vao
nhiéu yéu t6 nhw: vi tri ban dau, hwéng di, téc d6 tau, khoang thoi gian du tinh, anh hwéng clia séng
gié. Khi tau hanh trinh gan b, cac muc tiéu bo dwoc st dung dé hiéu chinh va nang cao dé chinh xac
cua vij tri dw doan. Tuy nhién, khi tau hanh trinh ngoai khoi khéng c6 muc tiéu b, dé chinh cta vi tri
duw doan la rat thap.
T nhitng nhan xét trén, nhém tac gia dé xuét mot phwong phap két hop st dung mét vong
déng cao thién thé va cac tham sb tuyén dwdng tau chay dé& nang cao dod chinh xac cua vi tri dw
doan. Theo chiéu nguwoc lai, khi chi quan sat dwoc dd cao clia mot thién thé va biét cac yéu té tuyén
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dwong, phuong phap nay ciing cé thé dwec st dung dé xac dinh vi tri tau. Dac diém cia phwong
phap la don gidn va hoan toan khac véi cac dé xuat trwvdc day.
2. Xac dinh vi tri tau dwa trén vong dang cao thién thé va tham sé tuyén dwong tau chay

Gia st vi tri tau & 1an xac dinh gan nhét 14 Py(@ 1, A 1) tai thoi diém (T4), tau chay én dinh trén
hwéng HT vai téc do V. Quan sat thién thé C(J ,t,, ) tai thoi diém (T2) dwoc gia tri o cao H, vi tri tau
tai thoi diém quan sat thién thé C 1a Po( @ 2, A 2) théa man hé phwong trinh vong dang cao dwéi day:

sin H =sin ¢,.sin & + cos ,.c0s5.¢os (15 + 4,) 1)

T phwong trinh (1) c6 thé xac dinh gia tri kinh d6 ( A ) khi biét vi d (@ ) theo hé thirc:

2:i(acos[smH-sm(p.sm5j_th 2)

COS®.COSO

Trong ca hai hé thirc trén, déau “+” duoc dung khi vi tri nguoi quan sat nam phia Déng kinh
tuyén gbc, ngwoc lai diu “-“ khi ngwdi quan sat nam phia Tay kinh tuyen gbe.
Mat khac, khi tau hanh trinh tt thoi diém xac dinh vi tri P1 dén vi tri P, ta ¢ hé thirc sau:

Q, =@ +Ap (3
A, =4 +A

Hiéu vi d6, hiéu kinh dé trong hé thirc (3) dwoc xac dinh theo hwéng di va quang dwdng:

V.SinHT.(T,-T,)
Cos @,

Ap=V.cosHT.(T,-T,) 4)
A=

Trong cong thirc (4), don vi cta V 1a knot (NM/h), don vi cia Ty va T, dwoc déi ra gio.

Theo ly thuyét xac dinh vi tri tau, vi tri tau 13 giao diém cla it nhat 2 dwdng vi tri. Muc dich cla
bai toan 1a chi sr dung mét vong dang cao thién thé va cac yéu té tuyén dworng dé xac dinh vij tri.
Viéc s dung hé thirc (3) va hé thirc (4) c6 thé cho vi tri tau va dwoc biét dén vai tén goi phwong
phap Dead Reckoning. Tuy nhién, dw doan vi tri tau theo cach thirc nay thwdng khéng chinh xac vi
tau chiu anh hwéng cla cac yeu t6 ngoai canh. Do vay, y twéng cla phwong phap dé xuét 1a st
dung phwong phéap 13p don dé gidi hé phuong trinh (1) vé&i nghiém théa man diéu kién rang budc
trong phwong trinh (3) va (4).

Thay phwong trinh (3) va (4) vao phwong trinh (1) thu dwoc:

L VSinHT.(T, —Tl)j )

cos @,

sin H =sin ¢,.sin 6 + c0s @, .c0sS.CoS (te +

Sép xép lai phwong trinh (5), nhan dwoc:
L VSinHT (T, -T,)
oS @,

sin goz.sin5+COS§02.COS5.COS[1‘G + ]—sinH =0 (6)

V.sinHT.(T, -T,)
cos @,

F(p,) =sing,.sin 5+COS¢2.COS5.COS[tG + A4+ j—sin H ()

Ham F(p,) 1a ham ctia mét bién ¢, , muyc tiéu cta bai toan 1a tim ¢, sao cho ham F(p,) x&p

si 0. D& giai bai toan nay, phuong phap 18p don duwgc &p dung, va nghiém duoc xac dinh theo hé
thire sau:

(gﬂz) _ _(902) _
_ _F n-1 n-2 (8)
(02) = (020 =P ) ) 0,3 Zr () )
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Cac buéc 1ap dwoc thuc hién dén khi nao hidu ‘((1)2)” —(¢2)n_1‘ dat gi tri rét nhd mong
mubn. Dé gidi theo hé (8), thi can phai khéi tao 2 gia tri ¢, ban dau gan véi nghiém thuc té, do do 2

gid tri ¢, ban dau cé thé chon la vitri @ 1va ¢, £10'(tuy thudc vao tau chay vé phia Bac hay Nam
ban cau).

Tht tw cac budc tinh toan vi tri tau theo phwong trinh vong dang cao va cac tham sbé tuyén
dwong nhuw sau:

Buwaéc 1: Ghi lai vi tri tau xac dinh gan nhéat P1( @ 1, A 1) tai thoi diém xac dinh T1, ddng thi ghi
lai hwéng di va téc do tau;

Buwdc 2: Tai thoi diém T, quan sat do cao thién thé C, ddng thoi ghi lai thoi diém quan sat;

Bwéc 3: Khéi tao 2 gia tri ban dau @ 1va ¢, £10'cho ¢, ;

Buwdc 4: Giai phwong trinh (8) dén khi ‘(goz )n —(goz )nil‘dat gia tri mong muén (chéng han 5
hai ly nhw y&u clu vé do chinh xac cla vi tri tau xac dinh bang phwong phap thién van) dé tim ¢, ;

Buwéc 5: Xac dinh vi d6 ngudi quan sat theo phwong trinh (2).
3. Két luan

Nghién clru da dé xuat mot phuong phap dé nang cao do chinh xac cla vi tri dw doan bang
cach st dung moét vong déng cao thién thé. Ngoai ra, theo chiéu nguoc lai, k§ thuat nay ciing cho
phép giai phwong trinh vong déng cao véi mot thién thé va cac tham sé dwdng chay tau nhw hwéng
di va toéc do dé xac dinh vi tri tau. Wu diém cta phwong phap cé thé ké dén nhw: thye hién viéc nang
cao dé chinh xac vi tri dy doan khi khéng c6 cac muc tiéu b&, xac dinh vi tri tau véi mét thién thé st
dung cac tham sé chuyén dong tau diéu ma cac phwong phap gidi vong dang cao hién tai chwa tinh
dén. Han ché clia phwong phap la chwa dé cap dén tac dong clia ngoai canh dén viéc giai vi tri tau.
Trong twong lai, cac nghién cru tiép theo sé dwoc thue hién khi dé cap dén anh hwéng cla ngoai
canh tac dung. Ngoai ra, cac thwc nghiém sb sé dwoc thwe hién dé kiém tra tinh kha thi ctia phwong
phap dé xuét.

TAI LIEU THAM KHAO

[1] Andres, R. G., Vector Solution for the intersection of two circles of equal altitude, THE
JOURNAL OF NAVIGATION, Vol 61, No 2, pp. 355-365, 2008.

[2] Hsu, T.P., Chen, C.L., Chang, J.R., New Computational Methods for Solving Problems of the
Astronomical Vessel Position, THE JOURNAL OF NAVIGATION, Vol 58, pp.315-335, 2005.

[3] Kaplan, G., H., Determining the Position and Motion of a Vessel from Celestial Observation,
The journal of institute of navigation. pp. 631-648, 1995.

[4] Nguyen, V. S., Im, N. K., Development of Computer Program for Solving Astronomical Ship
Position Based on Circle of Equal Altitude Equation and SVD-Least Square Algorithm, Journal
of Navigation and Port Research, Vol 38, No 2. pp. 89-96, 2014.

[5] Nguyen, V.S, Im, N.K., Dao, Q.D., Azimuth method for ship position in celestial navigation,
International journal of e-Navigation and Maritime Economy, Vol 7, June, pp. 55-62, 2017.

[6] Tsou, M. C., Genetic algorithm for solving celestial navigation fix problem, Polish Maritime
Research 3(75) Vol 19, pp. 53-59, 2012.

Ngay nhan bai: 25/01/2019
Ngay nhan ban stra: 27/02/2019
Ngay duyét dang: 12/03/2019

Tap chi Khoa hoc Céng nghé Hang hai S6 58 - 04/2019 75



