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Nghi6n crJu - Troo ddi

NguyGn fti do ndi rga ilQ tnons ui6n rhim
o rucUr. pcs. rs rnAru oirun rni

Trudng Dqi h7c M6 _ Dla chdt

dqi luQngl os, rns, Do vd DB la c6c tham s6 k! thuat
c0a mdy qu6t.

Trong h6 tqa O9 tnidt kd c0a vQ tinh (SXYZ)M,
vectordon vi rtuvQ tinh toi didm quan tric r, co c6ct$D#4##.'

Cos(x;) = sinFi ; cos(y;) = sincri.cosFi ; cos(z;) =- coso;.coSB1

ud trinh x0 ty 6nh vi6n thdtm nhQn duqc tu
cdc vQ tinh nh6n tqo g6m nhi6u cdc c6ng
doqn, duqc thtlc hign dgc tQp nhau, MQt

Nguy6n li chung c0a bii to6n x6c dinh tga
60 Anh trong vi6n th6m

Vi trl cOa didm anh tr6n mot canh anh c[ra tu riQu
vi6n th6m duqc xac dinh trong he tqa OO pnAng o;-V,rff Wc x trDng vdi hudng bay cria vQ tinh, iruc y trung
Kf, hudng qu6t. Gi6 tri tpa do c&a didm anh co thE
bdu th! qua hirm thdi gian vd goc qu6t nhu sau:

xt = x(t): Tt = y(F): (1)
Ndu biSt dugc chu k!, tic c0a gudng qu6t ta O,6 ftd xdc dinh duqc tnoigian tnu nnqn oidr anh i:

ti: ro* Tu e)
Voi xs td tung dO c0a hang Anh 6 thoi didm te;

D' la d0 dai budc nhay c0a dong qu6t. Dd xac dinh
ffiigian tuyQt odl tnu nhdn didrnanh, cdn thidt ft;Udt Ougc thdi gian thgc i Ang vdi thdi didm to.

Vi tri crja mOt didm Anh I bdt k', s6 tnu tU tr6n
dnh anh dugc x6c dinh bbng sd tnrrtu hail n, ua sdftt tU cria didm Anh tr6n hang Anh m;. Cnring duocrfo dinh budc qu6t goc tUdng Ung dgc o; vd ngang
E Vdichu-ydn dOng ddu c&a gudng qu6t, quan hQ tga
Q c0a didm Anh vd cac goc quet Cugc bidu thi:

t\: no - #;vimi-_ rrls - #,
Trong do n;, m; ld tqa dO cOa didm 6nh l, biduti qua sd tnu tU hirng vd sd thu tU cOa didm U;a

-so
ung
cvd
ung
Cac

_ Cos (Xe) = 0; cos (Ye) = sin B; cos (Zs) = - cos
9; (3)

voi B la goc nghieng c0a guong qu6t so voi vi tri
trung binh.
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2. HC tpa d0 thiSt kd c0a vAt mang XMY'ZMS.
Gdc cria h0 tqa d0 tr0ng v6i trong tdm S c0a vdt
mang (vO tinh). Chuydn Odi tqa d9 tu h9 cOa vat
mang vd nC tqa d0 thi6t kd duqc thUc hi6n bdi ma
trAn quaV C = [ci i], vdi c6,c phdn tfi la c6c hdm cos
duqc tfnh tU c6c 

-goc 
giUa c6c truc tUdng Ung. Dqi

da s6 c6c trUdng hqp, hai he tqa dO nay trung nhau
vit [c1 1l 

la ma trAn ddn vi.

3. HC tqa d0 vO tinh cqc b0 XMYMZMS. G6c cfra
hQ tpa dO trung voi trong tAm c0a vAt mang , trqc Zy
trDng voi phap tuydn c0a mdt ellipsoid tham chi6u,
hudng ngugc vd tam Tr6i ddt, trgc Xy nhm trong mit
ph8ng quT dqo, trr;c Yy vuOng goc voi mft ph6ng
(XMZMS) dd tao thanh hO tga dQ phAi. Chuydn ddi tpa
d0 tu hC thiSt kd c[ra vAt mang vd ng tqa d6 v6 tinh
cUc b0 dugc thUc hien bdi ma trAn quay B = [bi 

11, 
voi

cac phdn tft la cdc hdm cos dUQc tinh tu cac goi giffa
cdc truc tUdng ung. ndu biSt goc quay ngang ((), quay
dpc (n) vd goc nghiOng (0) c&a vO tinh thi c6c phdn
trJ c0a ma trAn B duqc tfnh nhU sau:

btt: cos4"cos{;
brz : -sin?. cosn * cosg - sint7. stn( ;
brz : sinQ"sin4 + cos0.cosq.sin(;
bzr: sinQ.cos(;
bzz: cos?.cosq + sin0.sinry,sin(; (4)
bzg : -cosQ.sinr1 * cosr1.sin0.sin(,.
bgr : - sin(; br" : sin4.cos(; br:' : cosq.cos(;

4. HC tpa d0 vuong goc khOng gian dia tdm
XcYcZcO, co gdc O trDng voi tAm c0a ellipsoid
tham chi6u, trr;c Xq trung voi giao tuydn cOa mit
ph&ng kinh tuydn Greenwich gdc vdi mit phEng xich
dao, truc 26 trung vdi trr;c quay trung binh cOa Tr6i
0dt nuong l6n phia Bilc, trqc Yq vuOng goc voi m6t
phEng (XcZcO) dd tao ra h6 tqi o9 phAi.

Chuydn ddi tpa d9 tu hO tga d9 ve tinh cuc b9
vd nC tqa dO vuOng goc kh6ng gian dia tAm duqc
thUc hi6n bdi ma trAn quay A = lai i], vdi c6c phdn tfi
dugc tfnh theo d0 vT Bs, d0 kinh Ls-vir phudng vi cOa
vector vdn tdc c0a vO tinh Au:

erL : - sirAr sinLs - cosA.sinB s.cosl s:
Ar2 : cosA,,Sinls - sinArsinB5.cosls; er3 : CosBscosLsj

ezr : sinA.cosL s - cosAu sinB s.sinL s;

Qzz: - cosAocosLs- sinArsinBs.sinlS ez3: cosBs.sinLs;

'h3r: L?fi&.rxtfrA;, tusz:- lnA,w$ ;,'usz-: "ffi i, (5)
Nhi6m vu cOa do ndi tqa d0 dia lf dugc thrJc

hien nhu lir biri to6n x6c dinh tpa dO di6m giao c0a
tia qu6t vdi bd mdt ellipsoid tham chidu. Tia qu6t,
dudc coi ld dudng th8ng qua tAm c0a vO tinh S, song
song vdi vector ddn v!F. Trong hC tqa d0 vuOng goc
khOng gian dia tdm, vector ddn vi 7 duqc x6c dinh
bhng c6c cosin hUdng:

[cos(xc).1 [o1 etz arcl1b' b'

l:"":,U\:lz:lz::::Ili::i::
(6)

Phudng trinh cOa tia qu6t trong khoAng kh6ng
v0 tru duqc viSt dudi dqng:

X-Xs _ Y-Ys _ Z-Zs - ta\
cos(X6) cos(Y6) cos(26)' \t )

Trong do Xs, Ys, Zs vd X, Y,Zld tga do dia tdm
cria didm trgng tdm vAt mang va didm quan tr5c.

Tqa d0 dia tam c0a didm trong tAm c0a vAt
mang dUqc tfnh tho c6c c0ng thUc sir dUng trong
TrSc dia cao cdp:

Xs = (N + H).cosB5. cosL5; lrs = (N + H). cosBs. sinLs ;
Zs_l(t- ez).N.srnB5.=ffi, (g)

Trong do: Bs, LS, H la d0 vTvd d0 kinh c0a vAt
mang, vir chi6u cao bay crja vO tinh; a - b6n truc l6n
vd e - tAm sai thu nhdt cOa ellipsoid;

Dd xdc dinh tpa dO dia tam c0a didm quan trilc,
cdn giAi duqc phudng trinh (7). Mu6n vay, phAi xac
dinh dugc chidu ddri c0a tia qu6t tu phudng trinh:

(Xs+p.cos(Xc))2 
_ 

(ys+p.co_s(yc))2 
aGr+p.rp:@c)]J_: y (g)

a2 A2 b2

Sau khi x6c dinh dugc khoAng c6ch D, tga dQ trSc
dia c0a di6m quan tric dUqc tfnh theo c6c cOng thrlc:

X = Xs +D.cos (Xd;Y = I/s*D.cos (yc);Z = Zs*D.cos(25);

L - orrts(f)t B = arcts(# #lt (10)

Ndu coi Trrii ddt lb hinh cdu, vdi ban kinh ld R, vd trong
didu kiOn "khOng" l!'tudng (( = n = 0), tga dQ cira didm
quan tfc 0uOc tinh theo c6c cOng thuc gAn d0ng sau:

z : arcsin(T .shp) - p;
B : arcsin(cosz. sinBs * stnr. casBs. sin Au);
L : Ls * arcsin( sinr.""r*=&r"J, (1 1)

Gia thi6t rbng quT dqo chuydn dOng c0a v6 tinh ta
hinh h h u vAn t6c quay cfia
TrAi idm En; i - goc nghieng
c[ra mqt phfing quT dqo, t -
khoAng thoi gian tinh tu thoi didm lOn cira vO tinh, thi tga
dQ c0a vO tinh co thd bidu thi theo thoi gian nhU sau:

Bs - arcsin(sin<rll sini);
L" = Lo * arcos (snt.ffi) * (}r; (2)

C6c cOng thuc trinh bay 6 tr6n co thd dugc s0
dUng dd giAi mgi baito6n li6n quan ddn xdc dinh tga
dQ cria vO tinh, c0a didm quan s6t trOn mbt ddt, xAy
dgng vd vE klditga d0 tr6n trJng cAnh Anh, tr6n binh
dd va bAn dd Anh.r
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