Chuong 14: COSGLY THUYET CUA VIEC XAC PINH VI TRI TAU
BXNG PHUONG PHAP THIEN VAN |

& 61. CO S NGUYEN LY CUA VIEC XAC PINH VI TRI TAU BANG PHUONG
PHAP THIEN VAN

Trong Thién vin hang hdi x4c dinh vi td tu hay céc toa do dia 1y @, A cia 16
chinh 1 viéc x4c dinh vi trf thién dinh cda tdu trén Thién ciu. Rbi tf nhitng toa d9 cda
thién dinh d6 ta chuyén sang toa do dia 1y dé thao tdc'lén hdi d5. Chiing ta s& 1am o digu
d6 bing cdc phin sau diy :

1. Quan hé giifa vi tri ngudi quan sét va vi tri thién dinh :

- X4y dung thién ciu c6 tim tring im trdi dat

- Gid s ngudi quan sdt & vi i M (om, At ), chidu M 1én Thién ciu ta dugc thién dinh -
Zv. -

8o




- Chi€u kinhtuyén Greenwich 1én Thién ciu
ta s& cd thién kinh tuyén v2 di€ém Z tuong tng,
- M6t thién thé C bit ky c6 thién kinh tuy&n cit
mit phdng thién xfch dao tai E.

Tir hinh vé& ta nhén thdy :

EE| = Au
Ma: EE, =EE; - EE

=t - t‘c;

Ay = K.L - t-c;
Matkhdc: ZyE, = d v - Me,
Me1 = Qu

q) M = 5 ™
Do chuyén d6ng quay ciia Thién c3u, trong 1 ngly, dém thién dinh s& di chuyén lién
tuc v vach trén Thién ciu dudng xich vi Zy a & Zy;. M2 ta c3n x4c dinh vi tcf tic thoi cla
thién dinh vao thdi diém da cho, do d6 khi xdc dinh vi trf t3u ta phai ghi lai gid thé gidi.
2. Nguyén 1§ chung v& xdc dinh vi tri clia thién dinh trén Thién c4u hay vi
tri cud ngudi quan sdt trén Trdi dat :
GOm ¢4 3 phudng phdp : gidi tich - B thi - dung cu

- a. Phwdng phdp gidi tich : Bai todn x4c dinh toa d6 thién dinh hay ciing chinh 12 x4c dinh - -

toa d6 vi trf @, A, v& mit todn hoc thi chinh 13 gii hai phuong trinh sau
u =f (g 3)
ug = f2( @A)

Trong d6: u, , u; 13 ham s6 ciia dai lugng quan tréc, c6 thé 12 phuong vi hay 46 czo,
Théng thudng ngudi ta sit dung d6 cao ( do d6 chinh x4c cao hon ), Khi d6 hdm s6 uy, u s s&
c6dang: = - |

sinh, = sind; sin@ + cosd; cos@cos( tg = kEw)
sinh, = sind;sing + cosd;cospeos(tg KEW)
Trong d6: hy , h, 12 d6 cao clia hai thién thé tai mét thdi diém hay ciia mét thién
thé tai hai thoi diém. '
81, 8712 xich vi clia hai thién thé tai mét thdi diém hay cia mét thién (hé
tai hai thdi diém.
tar,txla nhﬁ'ng gCSC glﬂ th€ gldl '

Viée gidi truc ti€p bai todn trén rat phufc tap vi vdy trong Thién vin thuc hinh nd ft
duoe ing dung, Théng thudng ngudi ta chi ding phwong phdp gidi tich trong trndng hop xéc
dinh riéng r& phay A, Khi d6 dai lirong cdn lai coi nhir ¢4 biét, nghia 12 : muén tim @ thi ta
coi A = A¢ ( kinh d6 di dodn ) v4 ngude lai, muSn tim A thi ta coi @ = ¢ ( VI 6 du doén )
rdi gidi phuong trinh ;
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sinh = sind sin® + cosd cos@cos( tgt AR W)
¢, Xédc dinh riéng vi d6: Thudng 4p dung khi thién thé di qua thién kinh tuyén ngum quan
s4t, Lic d6 h = H; t; = 0, Phuong trinh s& c6 dang :
sin H = sind sing + cosd cos@cos t,
= sind sing + cosd cosQ

= cos{p-d)
Hay: cQs (90°-H) = cos (-3)
0°-H=¢- 8

¢ =X° -H+8=Z4+3
Trong 44 : & 14y tir lich Thién vén theo thdi diém quan trc,
H do biing sextant vao thdi diém thién thé qua kinh tuyén ngudi quan sdt .
* X4c dinh riéng kinh d6 :
Tir phuong trinh : sin h = sind sin@ + c0sd cosPCOs tL
sinh _sind sin @

Suy ra cost, =
c0s d cos ¢

va: A= tL-te
Trong d6 : h do bing sextant sau khi d4 hiéu chinh,
 t, 14y tir lich Thién vAn theo thdi diém quan tréc.
' @ = qc vidd vi trf du dodn,

b. Phudng phép d5 thj:

Tai thai dién ndo d6, ta do dudc d6 cao
clia 2 thién thé C;, C712 hy va hy, T d6 ta xdc
dinh dudc c4c dinh cy tuong tng 13z =90° - Iy
vAZ,=90° - hy, Chi€u todn b6 1én b& mat Trdi
dft, vi tef ciia C), C, 58 tuong tng 12 8 va s,
Tira, va a, ta v& hai cung trdn c6 bdn kinh 12
7, v3 z tinh bing hdi If. Chifng s& ct nhau tai
hai diém. Diém & gln vi tef dir dodn chinh 12 vi
tef ngudi quan s4t, Phuong phép ndy hoan todn
ging nht phudng phdp x4c dinh v tef thu bing
khodng c4ch trong dia vin, |

Tuy nhién trong thuc t&, phdng phap nay khong thé 4p dung trén tau bdi vi d€ bo
d4m 1™® trén Thién clu tuong ting vdi 1’ (1 hdily ) trén Trdi d4t thf qué c3u phdi cd du‘Bng
kfnh gin 7°,
c. Phwidng phép dung cu: Tham khéo thém,
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< 62. PUONG PANG TRI VA PUONG V] TRI TRONG THIEN VAN - VONG
TRON PANG CAO VA UNG DUNG.

1. Pudng diang trj :

Nhitng dudng thing hay dudng cong 1a qui tich cia nhitng di€m c6 cing mft gid
i cla cing mot dai lwgng dudc do nao d6 tai mdt thdi diém nio d6 thi duge goi 13
nhifng dudng ding tr.

Ta thudng goi 141 cd nhifng dai lvgng dugc do dac d€ xacx dinh vi tf tau 12 cdc
thdng s hang hdi, con nhitng dudng ding tri nhin dugc tY nhifng phép do nay dugc goi
12 cdc dudng ding td hang hii.

2. Dudng vj tri :

Trong nhiéu trudng hop ta khéng nhat thiét phdi vach 1&n hdi do todn bd 46 dai
ciia dudng ddng tri, hon nita dudng ding ti c¢6 dang rat phic tap, khéng thuin tién cho
viéc thao t4c trén hdi d6 Merca tor.

Do vy, trong nhitng tradng hgp d6,
ta thay th€ mét phan nhd cda dudng ding
i bing mot doan thing, vi viy ta c6 dinh . !
nghia dudng vi tri nhy sau : Nhifag doan \

thing ti€p xdc véi dudng ding td hay

nhilng doan c4t tuyén di qua hai diém cia

N i
dudng ddng tri & gan vi ti dy dodn cla |
]

tau dude goi la nhitng dudng vi td. s, }‘\}\\\

Viéc thay thé duwong ding ti bing | ' ;

nhitng dudng vi ti sé lam gidm d$ chinh N

|

x4c cla vi tf tAu mot chdt, nhung diéu
nay khéng quan tong lim, c6 thé chip
nhédn trong hang hai.
3. Vong ding cao : :

D&i v6i Thién vin hang hdi, dai lugng quan sdt d€ x4c dinh vi trf au thudng 12
dd cao nén dudng ding td trong Thién vin 1A nhifng vong trdn ¢ tén 1a vong ding
cao. Nhu vy : vdng ding cao 12 mot vdng trdm trén bé mat Trdi 44t ma tai bat ky
dién ndo ciia né tai chng mot thdi di€m sé& do dugc cing mot gid uwi d6 cao cla mot
thién thé nhit dinh.

Thién thé C ¢6 cling mét 6 cao h & - w
cdc di€ém M;, M, cia vdng trdm, va cdc Lo
diém M, M; ... rén vdng tron dd cao cla
thién thé Ccling ¢6 d6 cao bing h; nghia
la M; M,, M, My ... M, la vong d?mg cao
cla thién thé C.

¢
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4. Cdce chxéu séng: ~
Ta dé ding nhin thﬁy ring véi cdc gi tr khdc nhau cda h, thién thé C sé c6

nhidu vong ding cao khdc nhau. Nhung 14t ¢4 c4c vdng ndy c6 mét di€m chung 12 a -

hinh chi€n cla thién thé C tén bé mat trdi dat - va dudc goi 2 cwe chi€u sdng cla

vong ding cao.

> N&u d8 cao cia thién thé€ bing 90° thl ngudi quan st s& & dxing ngay cyc chi€u
sfng a va s& nhin thi'y thién thé & ngay wén dinh dau.

> N&u 4§ cao bing 0° thi ngudi quan s4t s& thiy thién thé nim ngay trén mit phing
chdg trdi va vong ddng cao trd thanh vong trdn 16n chia Trdi d4t thinh hai bdn cau

phin sdng va phin t0i.
Toa dd dia 1§ cla curc chi€u sdng a trén Trdi d4t duge x4c dinh nhu'sau :

Ti hinh vé ta nhdn thay :
€€ =
E;:-El.: )
NS
€id = @Pa
E1C = 8(;
Pa =

-5.Ung du.ng clia vong dang cao :
a. Trén thién cdu: Ding dé vé db gidi cdu, do thi Thién vin.
b. Trén dia cfu : Phuong phdp vé truc ti€p vong déng cao trén dia ciu ( s&€ hoc &

phin sau ).

6. Hinh chi€u clia vong dang cao 1én héi d6 Mercator :
Trén hidi dé Mercator, hinh chi€u cia vong ding cao c6 dang nhifng dudng

cong phifc tap, tiy thudc vao vi ti cia vdng déng cao ddi v6i cuc.cia Trdi dit ma wén
hii dd Mercator ching sé 13 Elip, parapol, hay gin nhu hinh sin .

Do viy, trong thuc 1€, ta chi thao tdc tryc ti€p vbng déng cao lén hdi dd bing
phwong ph4p trén khi t3u hanh trinh & ving vi d6 nhd, khi ma dg cao Mait teoi lic qua
kinh tuyén thugng c6 thé dat dén nhifng d cao rdt 16n ( hon 88°).




4 63. PHUONG TRINH SAI SO CUA PUONG CAO VI TRf - PIRU KIRN
THUAN LGOI NHAT PE XAC DINH RIENG RE VI O VA KINH PO NGUJI
QUAN SAT.

1. Phudng trinh sai s§ :

Trong khi gidi tam gi4c thi sai cla thién thé, ta di thi€t 14p dugc cdng thic :
sinh = sind sin@ + cosd cos@ cos( i * AEw )
trong d6 h, &, t; 12 nhitng dai lugng d3 cho, con o, A 12 nhitng dai lwgng phdi tm.

& va tp dudc tm tr lich Thién vin, thyc 1€ s& khong c6 sai s6. Do d6 nhitng sai s& xudt
hién trong ¢, A chi phu thudc vao nhitng sai s6 & trong d6 cao h. Thira nhin b ¢6 sai s6
Ah, ta s& tim sai s6 A, A\ cla nhitng toa d6 x4c¢ dinh.

L4y dao him cong thic trén theo @ va A, sau khi bién déi ta duge phuong trinh
sai s nhu sau :

Ah

Ap cosA + Al cospsinA  (*)

Ah

Ap cosA + Aa sinA

Trong d6 : Aa = A\ cosq 12 sai s6 trong cw ly Péng - T4y.

o

. Diéu kién thuin ldi nhit d€ xdc dinh riéng ré vi d6 va kinh 48 ngudi quan sét ;

Ah
cos A

- A cosp tgA

a.Xécbdinh riéngvidé: TU(*)suyra: Ap =

V4ay sai s0 trong vi d6 phu thudc vao AA va Ah.
Ta phdn tch cdng thttc rén phu sau :

Ah

cos A

Gid st AA=01acé: Ap =

Khi A = 90° (270°) sai s6 A s& ting dén vd clng.
Khi A=0°(180°)thi Ap=+Ah

V4iy 14 nén x4c dinh riéng vi d6 vdi thién thé & gin thién kinh tuyén ngudi quan sdt
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o Cidst Ab=0tacé A9 = -AXcosplgA

Khi A = 90° ( 270° ) sai s6 Ag sé ting d€n vo cing.

Khi A =0°(180°) thi Ap =0

Ngoai ra, x4c dinh riéng vi do & nhitng vi do cao sé c6 do chinh xdc cao hon.

> K&t lujn: D& xdc dinh vi do bing thién thé, 131

gin thidn kiah yén ngudi quan sdt va & vidd cao ( vi vdy sao

dung ).

b. Xéc dinh riéng kinh d6 :

R AR
TY(*)suyra: AA = 1 ( -

: cosQ sinA

» Gidst Ah=othi: ax = - Lgcozd
cos @

Khi A = 0° (180°) thi AA ting d€n vd cing.

" KhiA= 90°(270°)thiar=0

Ah

e Gidst Ap=0thi: Al = ——————
cos @ sin4

Khi A =0 ( 180°) thi AA ting d&n v6 cing.

h
Khi A=90°(270°)thi Al = = =

. cos@

nhat 13 nén chon nhdng thién thé &

Polaris thudng dudc st

—Aq)cotgzl}

* K&t ludn : DE xdc dinh kinh d6 bing thién thé, 16t nhat Ia nén chon nhing thién
th€ & gin vong thing ding gdc va & nhimg vi dd thip.



' < 64. PUONG CAO V] TRI - PHUONG TRINH VA CACH VE.

1. Pudng cao vi tri : ]

V& nguyén tic ta c6 thé dung dugc vong ding cao trén hdi dd Mercator bing
c4ch dung mét s8 diém rdi ndi ching lai v6i nhau ; nhung viéc ndy rat phifc tap va 6n
thdi gian. Vi vy ta thay mot phin nhd ciia vong ding cao bing mot doan thing ti€p
tuy€n hay cdt tuy&n v6i né & gin vi tri dy dodn. Poan thing nay goi la dudng cao vi
2. Phudng trinh dudng cao vij tri :

Viéc xdy dung phuong trinh dudng cao vi trf kh4 phifc tap va ddi hdi nhiéu kién
thitc todn hoc, & déy ta thira nhin phuong trinh dudng cao vi ui sau khi tinh todn c6
dang nhw sau

Ah = Ap cosA + AX cos@ sinA
D4y 1a phuong trinh dudng théng va khi 6 sai s6 n6 s& dich chuyén song song
v6i chinh n6 mét lugng chinh bing sai s3.
3. Cdch vé& dudng cao vi tri trén hai d3
a. Phudng phép kinh d6 ( phwdng phép Sommer ) :
o] phuong ph4p niy ngudi ta tinh kinh 43 c4c diém cda vong ding cao dua theo
vi dd cho truwdc. »
Phuong phdp ti€n hanh nhy sau :
e Do d6 cao h; cia thién thé.
Tir thdi di€m quan trXc tra Lich thién vin dude 8 va 1g cla thién thé d6.
- T phuong trinh ;. sinh = sindsing + cosd cosp cos (i + 2w ).
cho @c mét gid tri @, ndo d6 ta sé tinh dudc A, va sé x4c dinh dugc dxem K; (o1,
A1 ) 12 giao diém cla vong ding cao v6i vi tuyén .
Tuong ty, n&u thay @; bing ¢, ta s& tim dugc A, va diém K, (@, A2 ) 12 diém tht
hai ciia vong ding cao.
e NG&i K K, trén hii dd ta sé& c6 dudng vi tf tht nhatI L
* Tuong v phy trén ta vach duge dudng vi td IT I
» Giao diém cta IIva II I s& cho ta vi td tAu M,
* Luu ¥ : Vido nén thay ddi rong khodng 10 - 20/ ( hdily ).
Phuong ph4p nay chi 4p dung cho nhitng thién thé c6 phuong vi nim wrong khodng
045 < A < 135
225 < A < 315
b. Phudng phédp vi d6 ( phudng phdp Paludan ) : :
Diing cho nhifng thién thé ¢6 phwong vi ndm trong khodng :
315 < A < 045
' 135 < A < 225
Trinh tr ti€n hanh giéng nhy phwong phép kinh dd, chi khéc la ta tinh vi d theo
nhitng kinh d6 cho truée.

*
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e Tinh doan dich chuyén n;= hy; - her.

¢. Phuong phép phudng vi ( phudng phdp Akimop ) :

- Thay cho viéc tinh todn bai diém cda vong ding cao, & phuong phip ndy chi
tinh 1 di€m ( bing phwong ph4p kinh d5 ) v phuong vi clia thién thé.

Trinh t7 ti€n hanh nhu sau :

- X4c dinh diém K; theo phuong ph4p kinh d6 nbu wén.

- T vi td du dodn Mc ( @c, Ac ). I, & ra bdng todn tinh dugc he va Ac.

- T Mc vé dudng phuong vi Ac. '

- T¥ K, ké dudng vudng géc v6i Ac ta duge dudng cao vitri I 1.

- Tuong wr ta tim duge dudng cao vi ui IT IL.

- Giao difm cda I1va I II s& cho ta vi ui tau.

d. Phudng phdp Marc Saint Hilaire :

Trong phwong phdp ndy, ta vé€ dudng cao vi i W vi ui du dodn Mc. Pay la
phuong phdp phd bi€n nhil trong hang hii. Ta s& hoc ky ve nguyén ly cia phuong
phdp & chuong sau. @ diy chi trinh bay cdch dung dudng cao vi tr rén hai dd tr vi ui
dv dodn. Trinh tvr tién hanh nhu sau :

e Tai Mc do d§ cao thién thé bing
sextant, sau khi hiéu chinh cdc sai s6
ta dugc he - 46 cao quan tric.

e Ti thoi diém quan tric, toa dd cda
Mc, Lich Thién vin, bdng todn tinh
dudc Ac; va hep 13 d6 cao tinh toén.

e T¥ Mc dung duong phudng vi Acy,
trén dudng nay ldy mot doan n; tinh tir
Mc duoc diém K.

e Tu K, dung dudng vudng géc v6i Acy
ta dugc dudng cao vitd I 1.

e Twong tr ta dung dudc du’dng cao vi ui
I 1I.

e Giao diém cda 11 vi I I cho ta vi td
tau M, ’

g¢




