Mghién aiw - Uag dung

TIEP CAN PHUDNG PHAP XrLy che TR DO T CAP VE TINH GLONASS - GPS
TRONG BAI TOAN XU LY TOAN HOC HON HOP CAC TRI DO GPS VA GLONASS
BOI VvOI CAC BASELINE CHIEU DAl LON

PGS. TSKH. HA MINH HOA
Vién Khoa hoc Bo dac va Ban dé

Tom tat:
Bai bao khoa hoc nay xem xét kha nang gidi quyét bai toan gidi da trj theo céc tri do pha
cla cac séng mang Lz va L dugc tao bdi cac tri do tir cap vé tinh GLONASS - GPS. Khac

vai cong nghé GPS, do ap dung ky thuat FDMA trong cong nghé GLONASS, nén trong
trudng hgp nay phai st dung thém tri do L dudc tao bdi cac tri do GPS.

l. Bat van dé

iéc nghién clu giai quyét bai toan xi ly todn hoc hén hdp cac tri do GPS va
gGLONASS da dugc cac nha trac dia quan tam tur thap ky 90 clia thé ky XX. Theo cac

két qua nghién citu trong [1], do &nh hudng clia hiéu Umg SA d6 tan xa cla cac vi tri
dudc xac dinh theo két qua do tir hé thong GPS chinh x&c I6n hon nhiéu so v6i cac vi tri
du'oc xac dinh theo két qua do tir hé thng GLONASS. Viéc xit Iy doéng thoi cac két qua do
tir c& hai hé théng nay sé lam gidm dang ké do tan xa nay va nang cao dang ké dd chinh
xac vi tri didm. Trong tai liéu [2] d& chi ra uu didm cia viéc dao hang trong khu vuc do thi
khi st dung dong thdi cac dir liéu do GPS/GLONASS do tang s6 Iugng vé tinh nhin thay tai
cac khu vuc c6 nhiéu vat cn trong dé thi. Hién nay Vién Khoa hoc Po dac va Ban dé dang
trién khai thuc hién dé tai “Nghién ctu phuong phap xir ly dong thoi céc dif liéu do
GPS/GLONASS d€ déng b dj thudng dé cao vé tinh - thdy chudn va dj thudng dé cao
trong luc trong bai toan xac dinh mat Geoid” véi muc dich chinh 1a danh gia kha nang nang
cao do chinh xac xac dinh d6 cao trdc dia nhd xi ly toan hoc hén hop cac tri do
GPS/GLONASS trong ITRF nhdm nang cao do chinh xac xac dinh di thudng dé cao vé tinh
- thdiy chuan.

Trong thap ky 90 cla thé ky XX cac céng trinh nghién ciu vé viéc xr ly dong thai cac
dir liéu do GPS/GLONASS cht yéu tap trung vao viéc chuyén céc tri do GLONASS tir hé
PZ-90 vai thang thoi gian GLONASS vé hé WGS-84 véi thang thai gian GPS, trong do6 su
khong dong bé gitta hai thang thdi gian GLONASS va GPS dugc d&c biét chi y trong viéc
dé xuét thuat toan x{r ly hén hgp cac tri do GPS/GLONASS [3]. Ngoai ra su chuyén ddi toa
do6 veé tinh gilra hai hé théng PZ-90 (nay la PZ-90.02) va WGS-84 cling derc dac biét quan
tam [4, 5].

Hién nay viéc sir dung dong thoi hai hé théng vé tinh GPS va GLONASS lai dudc dac
biét quan tam vi cac ly do sau:

- Cam két clia Chinh pht Lién bang Nga hoan thién hé thong GLONASS cho cac muc
dich dan su [6] theo cac hudng: nang cao tudi tho dICh vu cla vé tinh GLONASS - M [én 7
nam, tang cuong su 6n dinh clia déng hé vé tinh 1én mic 1x10™ trén 1 ngay dém, tang
cudng do chinh xac lich vé tinh, nang cao dd chinh xac truyén do chénh tlc thdi gitra cac
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thang thoi gian GPS va GLONASS, néng cao dé chinh xac dinh vi diém dén 5m v.v [xem
[6, 7]), va d4c biét tiing budc thay thé cac vé tinh GLONASS - M cii (dich vu t6i da dén nam
2015) bang vé tinh mé&i GLONASS - K véi tudi tho dich vu tir 10 - 12 n&m va sé co tan s
th( 3 cla bang tan dé st dung cho cac muc dich dan su.

- T6 chirc Dich vu GPS quéc té cho dia dong luc (IGS) da cung cép lich vé tinh chinh
xac cla ca vé tinh GPS lan vé tinh GLONASS trong hé ITRF [8];

- Cac hang ché tao may thu da ché tao nhiéu loai may thu GPS/GLONASS thu dong
thai cac tin hiéu tir cac vé tinh trong ca hai hé thong GPS va GLONASS, vi du cac may thu
GEO 161, GKKS, IZUSKANHIA, BRIZ-GP cula Lién bang Nga, cac may thu R4, R5, R6, R7
va R8 clia hang TRIMBLE (M), may thu GS09 cla hang LEICA (Thuy S¥), GRX1 cla
hang SOKKIA (Nhat Ban). B6i véi cac may thu GPS/GLONASS thu dong thdi cac tin hiéu
tir cac hé thong WGS-84, PZ-90.02 khi chuyén cac file tri do vé file khuén dang RINEX cac
tri do GLONASS sé dugc chuyén vé thang thdi gian GPS [9, 10]. Diéu nay tao diéu kién rat
thuan loi cho viéc giai quyét bai toan xir ly toan hoc hén hgp céac tri do GPS/GLONASS.

Viéc giai quyét bai toan xac dinh cac vectd baseline dé chinh xac cao trén céc khoang
cach 16n dudc thuc hién nhd cac tri do vé tinh trén cac séng mang hai tan s6 L4 va L,. Khi
do6 viéc giai quyét bai toan gidi da trj thuong dudc dua trén viéc st dung cac phudng trinh
hiéu kép clia cac tri do clia cac séng mang Lj va Ls (hodc Lg) [11,12]. Tuy nhién su phic
tap trong viéc x{ Iy cac tri do GLONASS nam & chd: Trong cong nghé GLONASS sir dung
ky thuat da phan chia tan so (Frequency Division Multiple Access Technique - FDMA) trén
ca hai tan s L, va L,. Ky thuat nay khac véi ky thuat da phan chia ma (Code Division
Multiple Access — CDMA) trong hé théng GPS. Do trong hé théng GLONASS khéng st
dung mé dé phan biét cac vé tinh GLONASS, nén céc veé tinh GLONASS déu phat cac tin
hiéu ma nhu nhau, nhung phat cac séng mang vdi cac tan s6 khac nhau bdi ky thuat FDMA.
Trai lai hé théng GPS st dung ky thuat CDMA v&i muc dich phén biét cac vé tinh GPS theo
cac tin hiéu ma do cac veé tinh phat di, nén cac vé tinh GPS déu phat cac tin hiéu ma khac
nhau, nhung phat cac séng mang L, (va tuong tu ddi v6i L) véi tan s6 nhu nhau dai véi tat
ca cac vé tinh GPS [13]. Chinh su khac nhau gilia hai ky thuat FDMA trong cong nghé
GLONASS va ky thuat CDMA trong céng nghé GPS lam ph(ec tap viéc giai quyét bai toan
giai da tri theo cac séng mang Ls va Ls d6i v6i cac tri do GLONASS (tur cap vé tinh
GLONASS - GLONASS) néi riéng, va dac biét di vdi cac tri do GPS/GLONASS (tur cap vé
tinh GLONASS - GPS) ndi chung.

P6i v6i cac khu vuc cé nhidu vat can nhu & cac khu do thi, viéc xay dung mang |udi tric
dia d6 chinh xac cao dua trén cac tri do GPS/GLONASS c¢6 y nghia d&c biét. Trong cong
trinh [13] da nghién clu kha sau sac phuong phap XU |y cac tri do GLONASS mot tan s6
va x{ ly hén hop cac tri do GPS/GLONASS mot tan s6 khi tinh dén dac thu cda ky thuét
FDMA va su khac nhau cla cac thang thdi gian GPS va GLONASS. Tuy nhién trong cbng
trinh nay m&i xem xét viéc tao ra cac t6 hop Lg, Ly, Ls va Lg khi xt ly cac tri do GLONASS
hai tan s6, chua dé cap dén phuong phap st dung céc t6 hgp nay dé giai da tri ddi vai cac
tri do GLONASS hai tan s6 noéi riéng va tao ra cac t6 hop cac song mang Ls, Ls, Lg cla cac
tri do GPS/GLONASS hai tan s6 ndi chung.

Trong bai bao khoa hoc nay dat ra muc tiéu nghlen clu phuong phap xay dung cac t6
hop cac séng mang Ls, Ls, Lg va st dung chiing dé giai da tri trong bai toan xu ly hén hop
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cac tri do GPS/GLONASS hai tan sé.
Il. Giai quyét van dé

Il.1. Nghién cuu ddc thu cda ky thudt FDMA trong viéc xdc dinh budc song va tan
s6 cua cdc loai song mang

Ky hiéu 7 1a s6 hiéu vé tinh GLONASS véi s6 hiéu kénh (s6 hiéu tan s8) K-. Do ky thuat
FDMA, nén cac tan s6 (/f,); va (/2); clia cac séng mang Ly va L, clia vé tinh GLONASS
i dudc xac dinh theo cong thiic [6]:

(f]);:(f,(o));-i-A(fl);.K;, )
1
(fz); = (fz(O))[? +A(f2)lc-K;,

3 day
(f,“”); =1602 MHz, (f;"’); =1246 MHz, A(f,); = 0.5625MHz, A(f,); = 0,4375MHz,

thém vao d6 cac tan s6 (f,)f va (fz); luén thoa man diéu kién

ek 2 @
;9

Tl cong thic (1) 6 thé xac dinh dudc cong thirc xac dinh cac budc sc')ng(/L)f vé(iz); clia
cac sébng mang L4 va L, cla vé tinh GLONASS ;:

(B); = (), + ALY, K.
(4); = (A7) +AL)- Ko,

(3)

& day véi t6c do anh sang C = 299792458 m/s, (A", = —=— - 0,187136366 m

(fl(O))f
. c cA(f).,
(1Y), = ——=0,240603899 m, A(4).=- —LL- 657 um.
EERTION i i B :
) o]
C(Af ).
AAy). =- ——f2~’—:—84,5 Lm.
[(fz(()))f}

D6i véi vé tinh GPS, tén s6 f; = 1575,42 MHz, tan s6 f, = 1227,60 MHz, cac budc séng
A, =0,190293673 m, A, =0,244210213 m.

I.2. Dang phuong trinh cua cédc tri do GPS, GLONASS nhan duoc tur mdy thu hai
tdn s6 GPS/GLONASS

Tt may thu hai tdn s6 GPS/GLONASS j vao thai diém t thu déng thai cac tin hidu tir vé
tinh GLONASS i va vé tinh GPS i. Khi d6 cac phuong trinh cla cac gia cu ly GPS dugc
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xac dinh theo cac ma P va céc tri do pha GPS clia séng mang tan s6 L, (k = 1,2) tir vé tinh
GPS i theo thang thoi gian GPS c6 dang:
PG, j,0) =D(, j,0) +c.(dt(,t')=dT (j,0) + T(Q, j,0) + A, 1, (G, j, £) +
+Z‘k'Mk(i7j’t)+c‘(5(i7t')_6(i’t))+8k7 (4)
(ﬁk(i,j’t)z D(i,j,t)+C' (dt(l’t,)_dT(]’t))-i_ﬂ’kNk(l’ j)_/lk‘[k(i’.];t)-*_ (5)
TG, 7,00+ A ) +e- G6.0)-00. )+ 2,80, €0 -0, € e,

Céac phuong trinh cla céac gia cu ly GLONASS dugc xac dinh theo cac ma P va céac tri do
pha GLONASS ciia séng mang L, (k = 1,2) tir vé tinh GLONASS | theo thang thi gian

GPS c6 dang:
B, j,)=DG, j,0)+ c(dtG o) = dT (o) + T, jyt) + (), L G o)+
+ (&) M, G gDy +c- 60 )-8, )l CATG, 1) + €

6,(,/,0)=DC.j.t Jrc- @, ) —dT (G, W M), NG ) =) L 6 it b (D)
+TQ,] 80(/1 ), m, (i, ] +c: GQ )—5(} t))+cAt(z ")+

+(A); 0,6 e,

Trong cac phuong trinh (4), (5), (6), (7): C - t8c d6 anh séang; D(i,j,t) va D( j,j,t) - cac khoéng
cach hinh hoc tir vé tinh GPS i va vé tinh GLONASS ; dén may thu j vao thdi diém t;
A, budc song clia sdng mang tan s6 L, dudc phat tir GPS i,(4,), budc séng clia séng mang
tan s6 L, dudc phat tir GLONASS i ; cac thanh phan I, (ij,t) va I, (},j,t) 1a céc sai s6 trong
cac tri do GPS va GLONASS trén séng mang L, do anh hudng clia tang dién ly, thém vao
dovsik=1,2

(6)

1,G,j,t)=KTEC/ f,, 1,(i, j,t)=K.TEC/ f,,
L(i,),0)=KTEC/(f,);, L,(i,),0)= KTEC/(f,),,

TEC - mat d6 dién tf tu do trén 1m? dudng truyén tin hiéu tir vé tinh, K - hé so thuc
nghiém; dt (i,t) - sai s& clia déng h6 vé tinh GPS so vdi thang thai gian GPS; dt (,t) - sai
s6 clia dong hd vé tinh GLONASS so véi thang thai gian GPS; dT(j,t) - sai s6 dong hé may
thu j so vGi thang thoi gian GPS; N(i,j) - tri nguyén da tri cGa cac sébng mang L tir vé tinh
GPS; ]Vk(f, J) - tri nguyén da tri clia cac séng mang L, ti vé tinh GLONASS;

T(i,j,t) va T(7,jt) - cac sai s6 do anh hudng clia tang ddi luu dén cac tri do GPS va
GLONASS; M,(i,j.t) va M,( },j,t) - cac sai s6 do anh hudng clia hién tugng da dudng truyén
dén cac gia cu ly GPS va GLONASS tudng (ing v6i séng mang L; my(ij,t) va my(7j.t) - cac
sai s6 do anh hudng cla hién tuong da dudng truyén dén cac tri do pha GPS va GLONASS
tuong Ung vGi séng mang Ly; §(j,t) - sai s6 (trong don vi thai gian) do su cham pha trong
thiét bi phan ciing clia may thu; §(j,t) va &(;.t) - cac sai s6 do su cham pha trong cac thiét

4 TAP CHI KHOA HOC DO DAC VA BAN DO SO 5-9/2010




bi phan ciing clia cac vé tinh GPS va GLONASS; ¢,(,)va ¢,(¢,) - cac dai lugng pha ban
dau clia cac séng mang tir vé tinh GPS va GLONASS; ¢,(1/ ) - dai lugng pha ban d4u cla
ban copy clia cac séng mang trong may thu; 4i(f,#) - dd chénh cla thang thdi gian
GLONASS trén dong ho vé tinh so véi thang thdi gian GPS.

11.3. Xt ly déng thoi cdc tri do L tir cdp vé tinh GLONASS - GPS

Dai véi cac tri do pha GPS @, /,1), @,(,J,1%) trén cac séng mang L4 va L, tir vé tinh
GPS i d&€n may thu j vao thdi diém t,, ching ta lap phucng trinh tri do pha clia s6ng mang
L theo céng thic: )= S:0.G,J,0) 0,0, ,1)

: ;
fl _fz f] _fz

Luu y céc phuang trinh cla céc tri do pha ¢,(i, j,,), @,(i, j,t,) ti cong thic (5), tir cong
thlc trén ching ta nhan dudc phuong trinh tri do pha clia song mang L

05 G, j.t,)=DG, j.t, )+ c-(@t(i,t,") = dT(j,t) )+ As.N, (i, ) -

5@, J,

ALt R TG ot )+ Ay (G gt + 0 GGt )-8 Gt ) e (8)
& day tri nguyén da tri clia séng mang Ls c6 dang
Ns (i) = Ny (i.j) - N> (i,)) (9)
s0 cdi chinh vao tri do pha @s(, /,%) do &nh hudng clia tang dién ly c6 dang:
Is (ijity) = 17 (ijity) = 15 (ijits) (10)

s6 cai chinh vao tri do pha @;(i, j,#,) do &nh hudng cla hién tuong da dudng truyén cé
dang:

ms (i;t) = my (ijt;) - my (ijity) (1)

con bude séng ;- =0,86191840 m.

1 2

Uu diém co ban clia céc tri do clia séng mang Lg, nhu ching ta da thay tir phuong trinh
(8) la trong cac phuong trinh ctia chiing khong chita cac gia tri pha ban dau cla cac séng
mang L4 va L, ca tir vé tinh Ian cac ban copy clia cac séng mang nay trong may thu. Bay
gid gia st vao thdi diém t; déng théi tir hai may thu GPS/GLONASS j; va j, ching ta thu
cac tin hiéu tr vé tinh GPS i. Chung ta sé nhan dugc hai phudng trinh pha cla cac séng
mang Ls tir hai may nay dén vé tinh GPS & dang (8). Hiéu hai phuong trinh nay cho phuong
trinh hiéu don cla céc tri do pha cla cac séng mang Ls:

AD, G, jysJyt,)= ADG, Jis jo ot )+ - AAT(f,, J, 1) +
+//{’S‘ANS(i’jl’j2)+c'(602’t1)_6(jl’tl)) (12)
& day
AD(i,jijtx) =D(l',j1,l‘1)—D(i,j2,f1), AdT(jpjzat]) :dT(j27t1)_dT(j1’t1):
ANs(i’jl’jz) =N5(i,j1)—N5(i,j2).
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Tuong ty, dsi véi cac tri do pha GLONASS 4 (i, /1), ., j,t,) trén cac séng mang L va
L, tir vé tinh GLONASS ; dé&n may thu j vao thai diém t;, chung ta lap phuong trinh tri do
pha clia séng mang Ls theo cong thdc:

~ 6\ )00 (£):6,0,40)
(PSQ’]’tl): (f1 );“‘(fz ); (f1 );—(fz ); .

Luu y cac phuang trinh clia cac tri do pha ¢, 7,1), 6,0, j,1) ti cbng thitc (7), tir cong thirc
trén chang ta nhan dugc phuadng trinh tri do pha clia séng mang Ls

6., 7.1. )= DG, j.t, ) c- @G, = dT (1) W (As)- N5 (G )~
~ ()i L € iyt WTC ot e O)pmyG o)+ e 6 G )-8 Gt )

+c.dt(i,tl)+£¢5,

(14)

3 day cac dai lugng N, (f, I s G, Ts tl) m (f, J»t;) €6 cac dang tuong tu nhu cac cong
thc (9), (10), (11) nhung tuong tng véi vé tinh GLONASS i . Bu6c séng

o e &
TR

khi luu v quan hé (2) va cong thirc (3) dugc bi€u dién dusi dang

R0 IONN _
(AS); = 4,5.(/11); = 4,5.(}»1 ); +4’5'K1°'(A/11)17 = (/15 ); +K;.(A15)l¢ = (15)

=0,842113647m—0,00029565m.K ..
i

Nhu vay (Ago)), - 0,842113647 m.
1
Tuong tu nhu cdng nghé GPS, vao thdi diém t, dong thai tir hai may thu GPS/GLONASS
j1 va j, ching ta thu cac tin hiéu tu vé tinh GLONASS i , chiing ta s& nhan dudc hai phudng
trinh pha clla cac séng mang Lg tir hai may nay dén vé tinh GLONASS i & dang (14). Lay
hiéu hai phuong trinh nay cho phuong trinh hiéu don clia cac tri do pha cla cac séng mang
Ls:

A@G’jnjzat1)=ADQcajt,J.z’tl)+C'AdT(j1,jz’t1)+
+(As); AN (P, i 1) + ¢ (6 (oot )= 8 G t,))

& day céac dailuong ADG, ji, j,,1,), AN.(, ji,j»), AdT(j,, j,,t;) €6 dang tuong tu nhu
trong cong thiic (13) nhung tuong tng véi vé tinh GLONASS ;.

L&y hiéu hai phuang trinh hiéu don (12) va (16) ching ta sé nhan dudc phuang trinh hiéu
kép clia cac séng mang Ls d6i v8i cap vé tinh GLONASS - GPS gilta hai may thu j; va j,
vao thdi diém t; 6 dang:

AAaséﬂ.,]‘],]‘zat] ): AADG,Z.; jnjzaﬁ)"’(ls);-ANs(f’ j];jz)_/ls-ANs adiaels)s

(16)

(17)
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o day AAD(i i, Ji, J,»t,) = AD(I, ji, jpst,) = DU, i, Jyot).
Ching ta dat A, = (As); +(A/15)¢ . va sé nhan dudc phuang trinh hiéu kép (17) & dang
mai: 1,1

AA(,_)5 G’iajpj2>t1): AADG:L]DJZ?Q)+(A'5),7'AAN5(1’:51':_].19]‘2)+ (18)
FAN G i, J)(BAs);

& day tri nguyén da trj hiéu kép c6 dang AAN (f I, J1>»J,) = AN (f Jis Js )= ANL(L, ids)

Chung ta nhan thay rang do ap dung ky thuat FDMA trong cong nghé GLONASS xuat
hién thanh phan th( ba & vé& phai cla phuong trinh (18). Thanh phan nay khéng ton tai doi
vGi phuang trinh hiéu kép clia cac séng mang Ls tir cap vé tinh GPS - GPS.

Luu y c¢bng thic (15) suy ra (A/l Yo =4 —(),5); =0,019804753m—0,00029565m.K ..
I.1 i
Khi d6 cong thic (18) cd dang:

AA(PSQJ’]Ia]z’t ):AADQ L, JisJash )+(/l{) AAN (l by s Ja )

19
+AN,(, j,, J,).[0,019804753m —0 00029565m.K ;] (19)

Khi chuyen thanh phan tht ba & vé phai clia phuong trinh (19) vé don vi chu ky, ching ta
thdy rang thanh phan nay c6 dang
+ [0,019804753m—0,00029565m.K ]

bsG’i’jlajz’tl):ANs(i’jwjz)' .(‘/1(0)) = (20)
5 /i

= AN,(i, i, /,).[0,02351791-0,0003510809 . , ].
l

Bi€u dién tri nguyén da tri hiéu don AN,(, j,, j,) dudi dang

AN (I, jl’jz)—AN(O)(i Jis J2) +OAN (i, Jis J2)s (21)

& day AN, j,, J,) - gia tri gan dung cla tri nguyén da tri hiéu don dudc xac dinh theo
phuong phap nao d6, SAN(, j,,j,) - phan du con lai (sai s8) cla tri nguyén da tri hiéu
don AN G, j;, /,).

Khi d6 cong thiic (20) dugc biéu dién dudi dang
bs(isi, ji o) =B (01, i, ) + 865 (0, i, /) =

= AN (i, /,, /,).[0,02351791 +0,0003510809.K ] + 22)
)

+0AN; (i, ,, 1,)-[0,002351791+0,000351081.K .].
i

Nhu vay dé€ gidi da tri thanh cong theo phuong trinh hiéu kép (19) ching ta pha| tim gia
tri gan dung cla tri nguyén da tri hiéu don AN, j,, J,) sao cho &nh hudng clia phan du
con lai SAN; (i, J1»J,) trong céng thiic (22) dam béo

S6AN; (i, ji, j,)[0,002351791+0,000351081.K ,] < 0,15 chu ky,
l
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tlc dai lugng SAN. (i, j,, j,) khong dugdc 18n hon 14 chu ky. Chung ta s& gidi quyét van de
nay nho t8 hop séng mang Lg d8i v8i cap vé tinh GLONASS - GPS.

I1.4. Xur ly déng thoi cédc tri do L; turcdp vé tinh GLONASS - GPS

Séng mang L, dudc goi la séng mang khong bi &nh hudng clia tang dién ly. Doi véi cac
tri do pha GPS @,(i, j,1), @,(i,j,t) trén cac song mang L, va L, tir vé tinh GPS i dén may
* thu j vao thdi diém t,, ching ta l&p phuong trinh tri do pha clia séng mang L3 theo cong
thc:
fiz 'g_o_(iajstl)—fZZ 'a2(i’j9tl)

f12 - fz2

va luu y cdng thiic (5) déi véi cac tri do pha @, (0. J,1), @,(, j,t) chiing ta nhan dugc phuong
trinh tri do pha clia séng mang L clia vé tinh GPS i (don vi mét)

2,0, j.1,)= D(i, j,t, )+ C - (dt(i, ) = dT(j,1,))+ 45N, (i, j) +
KT, juty)+ Ay, o)+ C - (81 )= 5(7o )+
+A}'(¢i (tlo)_ , (t({) +(E3)i,j’

0,00, j.,)=

(23)

& day buéc séng A, = =0,106953378 m.

1 2

Vao thdi diém t, tir hai may thu GPS/GLONASS j; va j, thu dong thdi cac tin hiéu tir vé
tinh GPS i. Chlng ta nhan dugc hai phuong trinh clia cac séng mang L; dang (23). Luu y
réang do trong may thu tin hiéu vé tinh st dung k¥ thuat PLL. (Phase - locked Loop) dé déng
b cac tin hiéu dén tir vé tinh va cac ban copy clia ching trong may thu, nén hiéu
lo.ley)-,()) 12 dai lugng rat nhd va ching sé bi loai bo trong phuong trinh higu don. Ngoai
ra khi coi cac sai s6 do anh hudng clia hién tuong da dudng truyén nhd va ching sé triét
tiéu trong hiéu clia cac phuong trinh trén, tir hai phuong trinh nay ching ta lap dugc phuong
trinh hiéu don cla céc tri do pha clia séng mang L, d6i vdi vé tinh GPS i § dang sau:

AD,(is jis Jost,) = ADU, o, oot )+ CAAT (s Josty )+ A AN, (B, s Jo) +

+C'(5(j2,t1)“5(j1>t1))’ (24)
4 day
AD(, j,s josty) = DG, jist,) = DG, jos 1), AT (i, o, t) = dT (o, 1) = dT (1),
ANa(i>j1aj2) = N3(i=j1)_ Na(i»jz)‘
thém vao dé dai lugng AN, (, j,, j,) dudc goi la tri nguyén da tri hiéu don cla séng mang
L d6i véi vé tinh GPS.

Tuong tu, d6i véi cac tri do pha GLONASS ¢, 7,1, §,(1,j.1,) trén cac séng mang L,
va L, tir vé tinh GLONASS i dén may thu j vao thai diém t,, ching ta lap phuong trinh tri
do pha clia sbng mang L (don vi mét) theo cong thic:

25)
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5.6, )_(ff);a(f,j,rl)—(ff);-@(z’,j,rl)
Ps\1, J,1 5 2

(1) = ()
va luu y cac phuaong trinh clia cac tri do pha (gl(f,j,tl), (52 (1, /.0) tu cong thic (7), ti cong
thic trén chang ta nhan dugc phuong trinh tri do pha clia séng mang L; cla vé tinh
GLONASS i :

b

A A

#30.7.0)= D joty )+ C-(deG )~ aT o))+ (), N, G )+

(26)
+TG o)+ (),ms(G o) +C-(06,1)-(0))+
+(/13);(¢; (tlo)__ ¢j (l‘({))+ (éz)i,ja
con budc séng (A), = c , khi luu y quan hé (2) va cong thic (3), sé dugc
biu dién dudi dang ~ 7 (£), +(f)),
_ - )y ) o
(/13); = 0,5625.(/11)1T 0,5625.(4 )i +O,5625.K[.(A/1,)i @7)

=0.105264205875~-0,00003695625.K .,
i

Nhu vay (Ago))i =0,105264205875 m.

Vao thai diém t, tir hai may thu GPS/GLONASS |, va j, thu d8ng thdi cac tin hidu tir vé
tinh GLONASS i i. Chung ta nhan dudc hai phuong trinh clia cac sbéng mang L3 dang (26).
Tuang tu khi tinh dén viéc ap dung ky thuat PLL dé déng bo cac tin hiéu dén tir vé tinh va
cac ban copy cla ching trong may thu, nén hiéu ((p; (t'o)—<o,(t({)) la dai lugng rat nho va
ching sé bj loai bd trong phuong trinh hiéu don. Khi d6 coi cac sai s6 do dnh hudng clia
hién tugng da dudng truyén nhd va chung sé triét tiéu trong hiéu cla cac phudng trinh trén,
tu hai phuong trinh nay ching ta 1ap dugc phuong trinh hiéu don cla céac tri do pha clia
sbng mang L5 d6i véi vé tinh GLONASS 7 & dang sau:

AGois jis oty )= Dl oo fosts )+ CAAT s oot )+ (), AN, G sy )+
+ C‘(a(jzstl)_ §(jl’tl ))’

&day AD(,Jys /5t AN3(G, )1 72), AdT(Jy, /,1)  cb cac dang tuong tu nhu cac
cdng thic (25) nhung tuong (ng véi vé tinh GLONASS i , thém vao d6 dai lugng
AN3(f, Ji»7,) dudc goi la tri nguyén da tri hiéu don cla séng mang L ddi véi vé tinh
GLONASS.

Lay hiéu hai phuong trinh (24) va (28) ching ta nhan dugc phuong trinh hiéu kép cla
céc tri do pha cla cac séng mang L3 d6i véi cip vé tinh GLONASS - GPS:

(28)

A

AA@(;’iajlajzatl):Aa(l’jlajzbtl)_A@(i’jlsjzatl)z

AL AL . (29)
:AAD(’a’:]p]zntl)+(ﬂ3);-AN3(’a]sz) —/13.AN3(1,]],]2),

& day AAD(.i. ji. jy-1}) = AD(i . j,. jy.t,) = D(i. jy, Jyot,).
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Chung ta dat (13); = +(A/13)e . Khi do6 phuang trinh (29) c6 dang méi:
i,

LG, G s oot 2 AAD Qi i onty Y (As): AN s ) (30)
—(13);.AN3(Z',]'1,]'2)+(A11.3);,i.AN3(i,jl,j2).
& day luu y cong thic (27) chang ta co

(AL )s  =(Ay)s - Ay =-0,001689172m —0,00003695625m.K -
3%5,i ! ! (31)

Nhu vay do ap dung k¥ thuat FDMA trong cong nghé GLONASS xuat hién thanh phan
th tu & v& phai clia phudng trinh (30). Thanh phéan nay khéng ton tai déi véi phuong trinh
hiéu kép clia cac séng mang L tif c&p vé tinh GPS - GPS.

Do d6i vi vé tinh GLONASS i chung ta c6 quan hé
AN, iy J2) =35ANS(E, jis o) + AN, G, i J2)-

con d6i vdi vé tinh GPS i chiing ta c6

AN3(Z,]1,]2)= 2 : l 2)+AN1(Z’]1’]2):
h=1a

=3,529412.AN, (i, j,, J,) + AN, (0, jy» J2)-
Thay cac biéu thiic trén vao cong thic (30) suy ra

AA$3 GaiJ]’jz’tl ): AADG’i’ Jis Jasty )+3’5-(2'3);-AN5(;,j1aj2) + (32)
+(A); AN, G, i o) =3,529412.(45) AN (s i J2) =
~ Ay AN, (G, fi» /) +3,529412.(AN3); (AN, Jys J2)-

Viéc gii hé phuong trinh hiéu kép (19) clia cac tri do pha clia cac séng mang Ls tU cap
vé tinh GLONASS - GPS va hé phuang trinh hiéu kép (32) clia cac tri do pha cla cac song
mang L tir c&p vé tinh GLONASS - GPS la cd s& clia bai toan giai da tri trong viéc x{ ly
cac tri do hai tan s6 tir c&p vé tinh GLONASS - GPS.

Chuing ta nghién ctu phuong trinh (32). Khi chuyén thanh phan th(r su 6 vé phai clia
cong thiic nay vé don vi chu ky chung ta c6 dang

(A;L3)': ;
AN : 5 3 1,1
bSQ’l>J1’]2’tl):3'529412‘AN5(Z,]1’]2)'_(W—= (33)
3
=—AN,(i, j,» J,)-[0,05663638+0,001239109.K . ].
I

TU bidu thiic (21) ching ta biéu dién biéu thic (33) dusi dang
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b3(;’ i’ ].1:].2) = b3(0)(l’:’ i’ jl’jz)+ 6b3(;>i’ jl’].z) = (34)
=—-AN{"(, j,, J,)-.[0,05663638 +0,001239109.K ,]— '
1

—6AN, (i, J1>7,)-[0,05663638 + 0,001239109.KA].

Nhu vay dé gidi hé phuong trinh hiéu kép (32) ching ta can xac dinh gia tri gan dung
cla tri nguyén da tri hiéu don AN )(z Ji»J,)  sao cho &nh hudng cla phan du con lai
0AN,(i, J,, J,) trong cdng thic (34) dam bao

8AN, (i, ji, J,).[0,05663638 + 0 001239109.K]<0,15 chu ky,

tic dai luong SAN (z Ji»J,) khdng dudc I6n hon 2 chu ky. Day Ia yeu cau réat cao khi xtr ly
cac tri do tir cap vé tinh GLONASS - GPS. Chung ta sé& giai quyét van dé nay nhd té hop
séng mang Lg d6i vGi cap vé tinh GLONASS - GPS.

I1.5. Xtr ly déng thoi cédc tri do L6 tircdp vé tinh GLONASS - GPS

DE giai quyét cac van dé khi giai cac phuong trinh hiéu kép clia cac séng mang L va
L3 dugc xéac dinh ti cac tri do pha clia cip vé tinh GLONASS - GPS, chlng ta can xac dinh
gia tri gan ding AN(i, j,, j,) v6i d0 chinh xac dG cao dé sai s6 con lai )AN (i, J,, J,) khéng
dugc 16n hon 2 chu ky.

Chuing ta s& nghién ciu giai quyét bai toan nay dua trén cac tri do Lg dudc tao ra chi tur

cac tri do GPS ¢,(, /,t,), 0,0, j,t,), B(i,j,t), P, J,t,) khitinh d&n do chinh xac xac
dinh cac gia cu ly theo cac ma P, va P, trong cdng nghé GPS cé dd chinh xac cao hon 2

lan so véi cac gia cu ly tuong tu trong cdng nghé GLONASS.
Déi vai vé tinh GPS phuong trinh tri do séng mang Lg ¢6 dang
S1-RG, J i)+ o530 ), t)
L(lfﬁt)—(Ps(l]fl) - - i >
S 14 (35)

va luu y céc phuong trinh (4) va (8) chdng ta co:
LG, j,t,) = As.Ns (i, )+ As-[ms (G, 7,1) — M (@, j’tl)]+86' (36)
Vao thai diém t, tir hai may thu hai tdn s6 GPS/GLONASS ddng thdi thu tin hiéu tur vé
tinh GPS i. Khi d6 ching ta nhén dudc hai phuong trinh tri do Lg & dang (36). Lay hiéu hai
phuong trinh nay va bd qua hiéu cac so cdi chinh do hién tugng da dudng truyén khi coi dai

lugng clia n6 bj gidm thiéu va c6 gia tri nhd bd qua, ching ta nhéan dudc phuong trinh hiéu
don clia tri do Lg:

AL (G, Jys Jos 1) = As AN (G, i J)- (37)

TU phu’dng trinh (37) chang ta nhan thay rang cé thé s dung phuong trinh nay dé xac
dinh gia tri gan d‘ung AN (i, J;»J,)thém véo d6 phuong trinh nay dugc 1ap chi tir cac tri do
GPS. Van dé can giai quyét tiép theo la danh gia dé chinh xac cla cac gia tri gan ding nay
nhan dudc tur gidi hé phuang trinh (37).

Do sai s0 trung phuong clia dai lugng A, chi d mGc 0,017m, con sai s6 trung perdng :
clia gia cu ly dugc xac dinh theo ma P trong cong nghé GPS bang mp = 0,3m, nén sai s
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trung phuong clia tri do Lg(i,j,t;) (35) chl yéu do sai s8 trong cac gia cu ly P(i,j.ty) va
P,(i,j,t,). DOi v6i vé tinh GPS cac hé sd

N 0562044, —2 — 0437956,
h o+ h+ 1

Tl cong thic (35) khi chuyén sang sai s8 trung phuong ching ta c6

" S N Sy B S [
Ariz ) 7w

Khi coi mp =mp, =0,3m ching tanhan dugc 7, =0,214m. Tu day suy ra
My, = 12x0,214m = 0,303m.

T phuong trinh (37) khi chuyén sang sai s6 trung phuong ching ta cé:

2. 202 o2
Mg = As My

hay mANS =

A

Dai v6i vé tinh GPS budc séng ’15 =0,861918400m, 5 ching ta nhan dugc m,y, = 0,35
chu ky. N&U coi sai s8 con lai 16n nhat OAN(, /i, /,) & mic £25Mar, =07 chy ky, thi
chiing ta thay ring viéc xac dinh cac gia tri gan dung AN{" (G, j,, j,) tUr gidi hé phuong trinh
(37) hoan toan dap (ng viéc gidi da tri theo cac phuong trinh kép (19) va (32) trong bai toan
x{r ly toan hoc cac tri do tir cap vé tinh GLONASS - GPS.

lll. K&t luan

Cac két qua nghién ciu trong bai bdo khoa hoc nay cho thay kha nang giai da tri d6i vdi
cac séng mang L va L tir cap vé tinh GLONASS - GPS. Khéac véi cong nghé GPS, do ap
dung ky thuat FDMA trong céng nghé GLONASS, nén trong trudng hop giai da tri doi véi
cac séng mang Ls va Lg tir cap vé tinh GLONASS - GPS phai st dung thém céc tri do Lg
dudc tao ra tir cac tri do GPS hai tan s8. Cac két qua nghién cu nay dinh hudng dén viéc
hoan thién phudng phap x{ Iy toan hoc hén hop céac tri do hai tdn s6 GPS va GLONASS
dé xay dung cac mang ludi tric dia d6 chinh xac cao, d4c biét trong cac khu vuc c6 nhiéu
vat can.O
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Summary

APPROACH TO DATA PROCESSING METHOD FROM SATELLITE PAIR GLONASS -
GPS IN A TASK OF THE COMBINED GPS AND GLONASS DATA PROCESSING FOR THE
LONG BASELINES

Ass. Prof. Dr.Sc. Ha Minh Hoa
Vietnam Institute of Geodesy and Cartography

This scientific paper considers an abilities for an ambiguity resolution by carrier phase
observables L; and L established from the observables of satellite pair GLONASS - GPS.
Otherwise from GPS technology, because of the applying of FDMA technique in GLONASS
technology, in above mentioned occasion we must additionally use observables L6 estab-
lished from GPS observables.O
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