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§ 3, M6 hinh to4dn hoc cua bai todan ghép néi mang luéi GPS vao

Heé toa dé qudc gia.

1. Cac van dé chuneg.

Khi binh sairiéng r&€ mang lu6i GPS trong Hé toa dd WGS - 84 vé6i

mot diém khdi tinh, toa d6 khong gian ctia di€m nay dudc coi 12 c6 sai s&
dudc dic trung bGi ma tranlién hé.
K, =10"E,, (2

§ day E, - ma trin don vi bac 3; chi sé 1 c¢6 nghia 13 di€m khdi tinh
dugc danhso 1.

Nhu vy bai todn binh sai mang luéi GPS trong H&¢ WGS - 84 dan
dén bai todn binh sai c6 tinh dén sai s6 s6 liéu gbc, & day s6 liéu goc 1a
toa do khong gian clia di€m khdi tinh 1 véi sai s6 dugc dic trung bdi ma
tran K, dusi dang (2) ddm bio diém khdi tinh 1a di€m cting.

Ma trin chuin RS nhan dudc trong két qua binh sai mang ludi GPS
trong He WGS - 84 c6 dang:
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ma tran chuin R, dudc 1ap tif cdc phuong trinh s8 cdi chinh clia cic
tri do GPS va suy biénvdi lugng hut d = 3; con K = 3N - s6 lugng 4n s6
trong 1u6i GPS, N - tdng s6 di€m GPS trong mang 1u6i dang binh sai.

Khi st dung cic s6 gia toa d0 DX, DY, DZ clia véc td Baseline 1am
c4c tri do GPS, ma tran IE\’S c6 tinh chat:
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6 day ma tran H c6 dang:
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6 day Ei— ma tran don vi bac 3, i =1 N.

Ma trin lién hé KX trong (1) lién hé vGi ma trdn RS (3) theo cong
thic:

KX =r2.R @

G day 18- sai sO trung phudng don vi trong s6 nhan dugc khi binh
sai mang ludi GPS.

Khi da x4c dinh dugc 7 thams6 chuyén ddi toa do khong gian to Hé
WGS -84 vé Hé toa do qudc gia, can thi€t tién hanh chuyén ddi céc thong
tin tién nghiém (1) vé Hé toa dd qudc gia. Viéc chuyén cac véc to toa do
khong gian X tir H&¢ WGS - 84 vé Heé toa do qudc gia va chuyén ti€p theo
thanh toa do ellipsoid B, L, H thuc hién theo cic cong thitc dd biét trong
tric dia cao cip. Viéc chuyén ma trin lien hé KX dudc thyc hién theo
cong thic sau:
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§ dayq - ma tran dudng chéo khéi bac K vé6i khéi g(i =1, N ) c6 dang
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§day goc Ole €, €, €, dudc biéu dién trong don vi Radian.

Do cic goc €,6,,€, c6 gia tri mot vai gidy, nén khi chuyén qua
don vi Radian nhd bd qua, con sy thay ddi ty 1& xich Dm nhd bac 10°, nén
thuc t&€ coi
0= B33, 3 diy E - ma trdn don vi bac 3. Do d6 trong thuc t&€ coi KX =
K.

Khi chuyén Ky xudng ellipsoid, d€ tién cho chiing minh tiép theo,

thay cho K>‘< (7) chiing ta s& xem xét viéc chuyén ma tran RS (3).
Khi do
ReS =FT. RS.F (8)
§day F - ma tran dudng chéo khdi vdi khdi Fi (i =1,N ) cé dang sau:

e (M; +H;).snB.cos; - (N +H;).cosB.snl; cosB.cos,u
Fiz & (M +H)snB.snl, (N +H)cosB.cos, cosBsnL g (9)
8 (M +H,).cosB 0 snB

Khi binh sai mang ludi GPS trong H¢ WGS - 84 dp dung phuong
phdp binh sai truy hdi v6i phép bién ddi xoay [2] hoic dp dung phuong
phdp Choleski d€ gidi hé phuong trinh chuin, chiing ta s& nhin dugc ma
tran tam gidc trén TS lién hé v6i ma trdn chuin RS theo cong thuc RS =

TTS. Ts.

Khi d6 dit: 1s=Ts. F (10)
tir (8) suyra: ReS=T.T.

Cong thiic (10) dugc sit dung d& chuyén ma tran tam gidc trén TS tir
Hé toa dd khong gian WGS - 84 1én mit ellipsoid trong Hé toa do qudc
gia.

2. Md hinh todn hoc bai todn binh sai ehép n6i mang luGi GPS trong
Heé toa d6 quoc gia.




Goit - véc to toa do elipsoid B, L, H clia cic di€ém GPS da dugc
tinh chuyén vé Hé toa do qudc gia, thém vao d6

& day t,- véc to con ciia toa do ellipsoid tuong ting véi cdc di€ém chung; k-
s6 Iugng cdc 4n s6 chung. P& tién chiing minh ti€p theo ching ta dat {4
1én vi tri dau tién.

MBD hinh bai to4n binh sai ghép ndi mang lu6i GPS trong Hé toa do
qudc gia c¢6 dang sau[3]:
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3 day Kt - ma trdn liénhé back”~ k clia cdc toa do, dd cao tric dia cla cic

di€ém chung trong Hé toa d6 qudc gia; R’ tinh theo cong thic (8); s&
hang tu do
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§dayt — véc td toa do, do cao tric dia cia cdc diém chung trong Hé
toa dd qudc gia ; ma tran GS c6 dang:
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Khéi G (i =1,N) c6 dang:
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DW = [dy, dy dzO]T— véc td cdc sai s6 hé thong trong toa dd ellipsoid
dugc giy ra bdi sai s6 trong 7 tham sd bién ddi toa d6 theo md hinh Bursa-
Wolf.

P& trién khai thyc & khi luu ¥ tdn tai ma trén TS dudc tinh theo
cong thuc (10) hé (11) c6 dang méi:
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Nhu di trinh bay & trén, viéc lva chon di€ém khdi tinh @€ binh sai
mang 1udi GPS c6 thé tuy tién. Ching ta s& chiing minh riing su dinh vi
tam thdi toa dd khong gian ctia di€m khdi tinh véi ma trin lién he (2)
hoan toan bi loai bd trong qua trinh gidi cdc hé (11) hoac (14) [4].

Tir hé (14) ching ta 14p hé phuong trinh chuin:
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T phuong trinh thit nhat ctia hé trén rit ra:
1 —\1 =T =
dw =(GST -Gs) .Gs Ts(Ct +LS) )
Diat dW vao phudng trinh thit hai va Iuu § Res = T; T suy ra:
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Do Gsz T_SGS nén
%.G=R.G:G.G=G"R .G
Khi d6 hé (15) ¢6 dang
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Luu y (3), tir (8) suyra:
RR-FPRF+F.RF a7

Tir (4), (9) c6 thé thay thanh phin thit nhat cda cong thite (17) c6 dang:
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Lutu ¥ tir (9) va (13) riing Fi.Gi = Ey3. Tirday c6 thé thdy E.GS = H,
§ day H c6 dang (6). Khi d6 tir tinh chat (5) c6 thé viét:

FRFG=F.RH=0 (9

Luuy (17) va (19), tir (16) ching ta c6:
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(20).
Trén cd s6 (13) va (18) suy ra:
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Luuy (13), (21) ching ta c6:
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Trén co s (17), (18) va (22) c6 thé viét lai bidu thic (20) duéi
dang:

l|:t> +|:T_|3§_FJ_ot +FT.|525.F.LS =0 (23)

Trong phuong trinh (23) hoan toan loai bé hé qua cda viéc dinh vi
tam thdi toa do khong gian cda diém khdi tinh véi viéc st dung ma trin
lién hé K, dang (2). Piéu nay c6 nghia la viéc chon tuy y di€m khdi tinh
d€ binh sai mang lugi GPS khong 4nh hudng dén két qua binh sai ghép
ndi mang 1uSi GPS trong Hé toa do qudc gia. Tuy nhién diém khéi tinh
phdi 13 mot trong cdc di€m chung cé toa do va do cao trong Hé toa do
qudc gia.

Bay gid chiing ta chon thuit todn d€ gidi hé phuong trinh (14). Néu
tir hé nay chiing ta lai ti€n hanh14p hé phuong trinh chuin va gidi n6 theo
phuong phép Choleski thi day 1a cdch thic khong hiéu qua do tir Ts lap
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R’ =T, T doi hdi t5n nhidu thdi gian. N&u luu giit ma trdn RS khi binh
sai mang lu6i GPS trong H¢ WGS — 84 va tinh F%e theo (8) doi hoéi ton
nhi€u bo nhg clia mdy tinh, dic biét ddi véi mang lusi GPS 16n.

Phuong phdp hiéu qud nhat 1a 4p dung phuong phap binh sai truy
hdi vé6i viéc dp dung phuong phap bién d6i xoay [4]. Khi d6 tao ma tran
khéi dau:
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g day Tt - ma tran tam gidc trénli€n hé véima trdn P, trong (14) theo
T v ¢ , 2 ~ A A
cong thic R=T, .T;; K = K - Kk - s lugng cdc 4n s& bén trong (khong
phdi 1a cdc 4n sO chung) clia mang ludi GPS.

Ti€p theo thuc hién tinh todn tryc ti€p tr phuong trinh thit hai clia
hé (14) theo phudng phdp binh sai truy hdi vdi phép bién ddi xoay.

Theo phuong phap dudc trinh bay trong bai bdo nay da xay dung
phan mém Cosatter. Trong k&t qua binh sai véi mot s6 mang lugi GPS cho
thdy phan mém nay va phan mém GPSurvey cho két qud nhu nhau. Phin
mém Cosatter hién cho phép binh sai mang lugi GPS vé6i 2500 di€m.

Trong trudng hgp binh sai chung mang ludi GPS véi mang lui tric
dia mit d4t, tién hanh binh sai riéng ré mang luéi tric dia mit dat trén co
s& tach ma trin chudn thanh 2 khoi tuong ting v6i cic 4n sd bén trong va
cic 4n sd chung trén ellipsoid. Viéc binh sai riéng ré mang 1u6i tric dia
lam gidm nhe viéc gidi quyét bai toan x4c dinh trong s6 clia cdc nhém tri
do so véi trudng hdp binh sai chung cdc tri do GPS vdi cic tri do mit dat.
Véc to toa do ellipsoid t va ma tran liénhé K tuong tng v6i cdc 4n sO



chung s& dudc stt dung d€ thanh1dp hé (14). Sau khi gidi quyét bai todn
binh sai ghép noi trong hé toa dd toa dd qudc gia nhan dugc gia tri cudi
cung cla véc to t va ma tran lién hé IZt tuong &ng vdi cdc 4n so chung.
Cic ditliéu nay dudc st dung ti€p theo d& hiéu chinh toa do bén trong ctia
mang lu6i tric dia mit dat. VAn dé néu trén khong dudc xem xét trong bai
bio nay.



