MNyhién ciw - Ung dung

VAl TBO CUﬂ VIEC XAC DINH CﬂC DIGM ON DINH

BE DANH GIA SU CHUYEN DICH CUA VO TRAI BAT
GIUA HAI CHU KY BO LAP

PGS. TSKH. HA MINH HOA
Vién Khoa hoc Po dac va Ban do

Tom tat:

Bai bao khoa hoc nay sé chig minh rang viéc xac dinh céc diém én dinh cta mang IuGi
trac dja dia dong luc sé la co s dé dé lam gidm énh hudng cla cac sai s6 ngéu nhién trong
két qua do lap mang Iu6i dén viéc xac dinh cac vectd chuyén dich clia cac diém khéng én

dinh gitra hai chu ky do lap.

1. D4t van dé

rong bai bao khoa hoc [1] d& chiing minh dudc réng sau khi binh sai mang Iudi tric
@ dia tu do véi cac tri do la cac hiéu clia cac tri do cung tén dudc xac dinh ti hai chu

ky do 1ap, cac vectd chuyén dich khéng gian (va ngang) gitra hai chu ky do lap dudc
xac dinh trong hé toa do trung tam (véi goc la trong tam clia mang |udi tric dia vé tinh (va
mé&t bang)) hodc vecto chuyén dich ding gilra hai chu ky do lap dudc xac dinh trong hé do
cao trung tam véi mat khdi tinh 1a mat dd cao trung binh clia mang Iudi dd cao. Viéc binh
sai mang luéi trac dia tu do dugc thuc hién nhd viéc giai hé phuong trinh s8 ci chinh cla
cac hiéu tri do cung tén gitra hai chu ky do l1ap jvaj + 1

Vign= Asy '(6t)j,j+1 F(L)yiis (1)

véi ma tran trong s6 (P);;.1 , dudi diéu kién
B (6); 1 = (2)
trong d6 (d1), ;,; - vectd clia cac thanh phan nghiém (vectd chuyén dich) clia cac diém

gitra hai chu ky do l&ap j va j+1, vecto s6 hang tu do (L);j+1 = Yjsq - Yj dui day theo phuong
phap binh phuong nhd nhat:

Goi (6t ) +1 la vectd con cla céc thanh phan nghlem gidi dugc tuong (ing véi diém i
clia mang IU'OI (diém i thuéc mang lusi GPS - tu do c6 3 thanh phan, thuéc mang Iudi mat
bang (x,y) - tu do c6 hai thanh phan, thuéc mang luéi d6 cao tu do ¢ 1 thanh phan).

Néu tat cd cac thanh phan clia vectd con (51 s joj+ déu nhd hon 2 Ian sai s6 trung
phucng clia chung, thi diém i dudc goi 1a diém &n dlnh (khéng bi xé dich) gitra hai chu ky
do lap j va j+1.

NEu mét trong cac thanh phan cla vectd con (ot )j I6n hon 2 |an sai s6 trung phuong
clia né, thi di€ém i dugc goi 1a diém khong &n dinh (bi xe dich) gitra hai chu ky do lap j va
j*+1.

Vay xuat hién cau hdi: Biém 8n dinh dugc xac dinh nhdm muc dich gi?. Cau tra I5i nhu

Ngusi phan bién: GS. TSKH. Pham Hoang Lan
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sau:; Cac thanh phan nghiém tuong Uing véi diém &n dinh 1a cac sai s6 ngau nhién dugc gay
ra do cac sai s6 do dac trong mang ludi gitra hai chu ky do lap. Cac thanh phan nghlem
tuong mg véi diém khong 6n dich 1a cac thanh phan clia vecto chuyén dich cta diém nay
gitra hai chu ky do lap. Xét vé ban chat, su chuyén dich cGa vo Trai dat dudc dién ra theo
quy luat, nén cac gia tri tin cay cla cac thanh phan clia vectd chuyén dich clia diém khong
on dlnh phai mang tinh hé thong. Do céac thanh phan cla vecto chuyén dich clia diém
khong 8n dinh dudc xac dinh tir két qua giai hé (1) dudi diéu kién (2) vira chlra cac sai s6
ngau nhién (gay ra do cac sai s6 do dac trong mang Iudi gitra hai chu ky do lap), vira chira
cac dai ludng chuyén dich mang tinh hé thong, nén ching ta phai st dung cac thanh phan
nghiém tuong (ing véi cac diém 6n dinh dé mé hinh hda su anh hudng clia cac sai s6 ngau
nhién gay ra do cac sai s6 do dac trong mang ludi glua hai chu ky do lap. Tu day chung ta
hoan toan cd thé loai bd su anh hudng clia cac sai s6 ngau nhién gay ra do cac sai s6 do
dac trong mang lu6i g|Ua hai chu ky. do lap trong cac thanh phan clia vecto chuyén dich
clia cac diém khong 6n dinh dugc xac dinh tur két qua giai hé (1) dudi diéu kién (2). Khi d6
chung ta sé xac dlnh dudc cac gia tri tin cay cla cac thanh phan cla vectd chuyén dich
clia diém khong 6n dinh. Bai bdo khoa hoc nay sé chiing minh luan diém néu trén.

2. Giai quyét van dé

Goi s Ia tdng 6 thanh phan nghiém dt, tuong (ng véi p diém 6n dinh (d6i véi mang Iudi
tréc dia mat bang tu do s = 2.p; d6i véi'mang lui d6 cao tu do s = p; di v6i mang Iugi trac
dia vé tinh tu do s = 3.p).

Khéng maét tinh chat chung, chiing ta gia thiét rang cac thanh phan nghiém dt; tuong
{ing v&i p diém 6n dinh du’dc sap xép dau tién trong vecto (5f)/ JH Khi coi cac thanh phan

chuyen dich clia cac diém 8n dinh la cac sai s6 ngau nhién va tuan thi quy luat clia cac
sai s6 ngau nhnen néu trén, ching ta cé diéu kién:

C dt, =0,
& day d6i véi mang IuGi tréc dia mat béng (x,y) — tu do véi N diém, ma tran €, c6 dang:
101010
glon 01).
tic diéu kién néu trén dam bao téng cac thanh phan nghiém dt; theo mdi truc toa do x va
y déu bang 0,

dsi v6i mang lugi thuy chuén tu do véi N méc, ma trén ¢ c6 dang: ClT = ﬁ 11

tiic diéu kién néu trén dam bao téng cac thanh phan nghiém dt; theo p méc thuj chuén 6n
dinh déu bang 0;

&
d6i v6i mang Iui tric dia vé tinh (X, Y, Z) - tu do v6i N diém, ma tran ClT c6 dang:

100100...100
Ciamt 010001 0 010,108

001001 .001%
3xs
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tlic diéu kién néu trén dam bao téng cac thanh phan nghiém dt, theo méi truc toa dé X, Y,
Z déu bang 0.

Khi truc giao hda cac thanh phan clia ma tran CT theo phuong phap Gramma - Smidt,
diéu kién néu trén co6 dang:

. Cldtal (3)
doi v6i mang lugi mat bang (x,y) - tu do:
NSRS e
bl JN JN JN (4)
4 :
0 L 0 L 4 0 _1_ 0
|V JN JN
doi voi mang lusi GPS (X,Y,Z) - tu do:
[ 1 1 ]
— 0 0 — 0 00— 0 0
N JN JN (5)
— 1 1 1 ]
o R SRR R A O RO
: JN JN JN
Bt ) O e g i
i N N N |

d6i véi mang |udi dé cao tu do:

& # %]

Chung ta nhan xét rang sau khi chuan vuong gbéc ma tran CT déi vd| cac.mang ludi tu do
neu trén, né trung v8i dang ma trén con B tuong Ung véi p diém 6n dinh tir cac ma tran
B tuong Ung vdi cac mang luéi nay va da ducc xem xét trong bai bao khoa hoc [1]. Cung
can thiét phai nhan manh rang trong thuc t& ma tran ¢ trong (3) d6i véi cac dang lubi trac
dia dia dong luc khac nhau chi ¢6 thé thanh lap duoc khi da xac dinh dudc cac diém én
dinh trong mang ludi gira hai chu ky do |&p. D6 chinh la y nghia clia viéc giai hé phuong
trinh (1) dudi diéu kién (2).

Khi binh sai mang Iu6i trac dia tu do theo phudng phap binh sai truy hoi, diéu kién (3)
dudc thay thé bdi hé phuong trinh sé cai chinh

V. =Cl.dt,+0.0, (7)

véi ma tran trong s6 £, =.E,, & day E; — ma tran don vi bac 1 x 1 d6i véi mang usi thuy
chuén tu do, bac 2 x 2 dsi voi mang |udi trac dia mat bang (x,y) - tu do va bac 3 x 3 d6i véi
mang Iusi trac dia vé tinh (X,Y,Z) - tu do; oo - s vd han.

Chung ta sé ching minh rang viéc giai hé phuong trinh (1) dudi diéu kién (3) (hoac su
dung hé phu’dng trinh s& cai chinh (7)), cac thanh phan clia cac vecto chuyen dich clia cac
diém khong 6n dinh dugc xac dinh s& ¢ anh hudng clia cac sai s6 ngau nhién bj lam giam
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oA », 7
Wghien edu - Ung dung

di. D& lam diéu nay gia thlet rang chdng ta da biét s thanh phan nghiém tudng u’ng vGi p
diém &n dinh clia mang IuGi dia dong luc. Dau tién ching ta xem xét cac tinh chat clia cac
nghlem dt;” tuong (ng v&i p diém &n dinh va cac nghiém d12 tu’dng {mg véi N - p diém khong
én dinh khl binh sai mang ludi dia dong Iuc tu do dua trén viéc giai hé perdng trinh (1) dudi
diéu kién (2) theo phuong phap binh phuong nhé nhat. Tiép theo dé lam gnam anh hu’dng
clia cac sai s6 ngau nhién dén cac nghiém dt, 1a cac vects chuyén dich clia cac diém

- khéng én dinh ching ta s& nghién clu cac tinh chat clia cac nghiém dt, va dt, nhan dudc

khi giai cac hé (1) va (7) theo phuong phap binh phuong nhé nhat. Viéc phan tich cac quan
hé gitra cac ngh|em dt! va dty, dtﬂ va dt, s& cho phép khing dinh duoc két luan rang khi

giai cac hé (1) (7) theo phucng phap binh phuong nhé nhét, cac thanh phan cla cac
vecto chuyen dich cla cac diém khong 6n dinh sé c6 anh hudng clia cac sai s6 ngau nhién
bi lam giam di.

2.1. Nghién cuu tinh chat cua cdc nghiém cén chuan tuong Ung vdi cédc diém 6n
dinh va cdc diém khéng 6n dinh khi binh sai mang Iudi trdc dia dia déng luc tu do

Dau tién, chung ta sé xem xét truong hop glal hé phuong trinh cai chinh (1) cung vGi hé
phudng trinh s6 cai chinh (2) d€ xac dinh p diém cé dinh va N - p diém khéng 6n dinh déi
vGi cac mang ludi mat bang (x,y) - tu do, thiy chuédn tu do va vé tinh (X,Y,Z) - tu do. Khi lu’u
y cac vectd nghlem con dt va alt2 tuong Gng véi p diém &n dinh va N - p diém khéng 6n
dinh, ching ta biéu dién dleu kién (2) dudi dang phuong trinh sé cai chinh:

Ve=Bltt B dif 400, 8)
véi trong s6 P = oo.E,

& day cac ma tran con B bac s x Kk, B bac t x k ¢6 cac dang nhu da néu trong tai liéu [1],
thém vao dé sé ludng nghlem s >d; d - lugng hut trong mang Iudi; E — ma tréan don vi bac
k x k. :

Tuong (ing véi dang (8) chung ta bi€u dién hé phuang trinh (1) dusi dang sau

+
V:[AI|A2]I: +:I+L, 9)
vG6i ma tréan trong s6 P.

Giai hé phuong trinh s6 cai chinh (9) cing véi hé phuong trinh s6 cai chinh (8) theo
phuong phép binh phuong nhé nhat, ching ta nhan dugc hé phuong trinh chudn

Ry Ry ||dy b
Sl R (10)
Ry Ry i 2
3 day cac ma tran con
; Rij=dAtPA #BIR.BE =R YB BB

. - e ol e

R,=4l P4, +B.PBf =R, +B,.P,B!, (11)

D T

Ry =Ry,

Ri= A P A% B.P Bl ek 4B PEL
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i % #3
Nghién aiu - Ung dung

cac vectd s6 hang tu do b = AIT.P.L' b, = AQT.P.L.

D&i v6i ma tran chuén
RR
5 1 12
R= :

R2] R22

dua theo cong thirc nghich dao khéi clia Frobenhius, ching ta nhan dudc ma tran nghich
dao

A A Qn 0
B | 12
Q i = i = ) (12)
Oy On
4 day
A fany Al B i
QII_RII_QIQR’_’IRH’ (13)
Oy ==Ri) Ry 05y,
O = Qsz’
A n ~ A 1
On @27 — Ry Ry RIZ)
Luu y (12), tr hé (10) ching ta c6
N it
I:dtl ]:_ On 9, I:bl} (14)
de S oAl
: Dy @ ]t?
Dua trén cdng thiic nghich ddo biéu thiic cac ma tran da biét
PAHOAA D Ve A e A AR e (15)

chuing ta nhan dudc cong thic tinh nghich dao ma tran con IQH trong (11):
51 el in=lm n=lo. BT palibnel B el
Do Po_l =0, Nén suy ra
R =Rl Epetp R liR B B R (16)
Luu y cong thic tinh ma tran con]%21 trong (11), tU (16) chdng ta cé quan hé sau:
A st A Le (17)
Ry Ry =Ry Ry

T quan hé (17), luu y céng thirc tinh ma tran con 1%12 trong (11) va cong thiic (16) suy
ra: ;
50 Al B Al iy
Ryy-Byy -Ryy = Ry Ryy Ry (18)
Tiép theo, tir cong thic tinh céng thic tinh ma tran con ézztrong (11) va cong thic (18),
va dat
-1 fal .
O = (Rzz — Ry Ry 'Rlz) (19)
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dua trén cong thic tinh trong (13), ching ta co:
~ — =" Qi —] i e e 1
Oy = (Rzz +B,.F,.B, _RZI'RIII'RIZ) :(szl +BQ-P0~BzTT ‘
Do PO_1 =0, trén co s8 cong thic (15) suy ra
) Ber
sz =0y =05 B, (P +B 0y,-B ) By 0y, = (20)
=05 ~0n B, (B OB ) -Ez Oy
TU cac cong thidc (13), (17) va (20) ching ta cé:
2 A e A A A 5o
01 ==0p Ry Ry 1 =0 Ry Ry :_Q22~R21-R11 + 21)
+05y.B (B 05y -B ) B sz Ry, R
Tu hé (14) luu y cac cong thic (20), (21) va P =0, chung ta suy ra:
dty :‘erb ‘“sz' :(QZZ‘RZI R_l by =0y b ) (22)
. :
+0,, B, (B 05,B ) ~32T-Q22-b2
o [ a
"Qz”' (B sz ) '32T~Q22-R21~R1 1l -br
Pat
5l
dt, = (sz Ry Ry by _Q22~b2)’ (23)
tir biéu thirc trén ching ta nhan dudc céng thic:
T l —¢ = AL
dt, =dt; = 0,, B (B 0B ) By Dny- (b, = Ry Ry} By). (24)

Luu y cac cong thic (17), (21) chung ta biéu dién coéng thiic tinh ma tran con
trong coéng terc (13) dudi dang sau:

~

Sl e B ALl Ay
QII:R -0, 2|R11:R -0, 2|R||“R

51 =1 el Sl ol
HR Ry 0p) R, R —Rj\ -Riy.0,,.B, (B 055:B,) 1B 08 i R
Tu hé (14) luu y cac cong thic (21), (V.25) ching ta cb:

(25)

diih —Ql b= 0, b, S=REA L RAR 0 iR R
+ R R5:0,, B, (Bf .0,,.B,y L B 0, B hal ol
+ R Ry Opy by = R\ Ry 050 B, (BL 05, B,) " BL 0, b, =
- (‘ feﬁl by — 1%1—11 Ry5.0ps Ry, 1%1_11 by + 1%1_1] Ry5 050 by )‘
& 1%1_11 RP Q22 (B Q2'7 B ) . ‘EZT ’Q22'(b2 _R2l'jél—ll 'bl) '
Dt
di =\ Kb el g ol sl (2 o 5 )

(26)
tir biu thic trén suy ra
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+ p—1 n (T ) D—
dt; = dt, - R R0y, B, (B, 05,.B,)" Bl 0,,.(b,— Ry R b)), 27)

Dat vecto cac sai s6 ngau nhién trong cac nghiém tuong (ing véi p diém 8n dinh (s thanh
phan nghiém) A =dif —dr, . T cong thiic (27) suy ra

51 A 7 \-1 BT -1
_ Ay ==Rj\ R0y, By (By 0py.B,) " By 0y .(by — Ry R D). (28)
Khi ching ta dat thanh phan sai s& ngau nhién
A, :sz-Ez-(EzT~Q22 ) B Oy (by =Ry R b) 29)
thi tU quan hé (28) suy ra
A =-RT R, A,. (30)
Luu y cong thiic (29) chung ta viét lai cong thic (24) duéi dang
dt,=dt; =A,. - (31)

Tl két qua binh sai mang Iudi tu do vdi viéc gidi hé phuong trinh (9) cting véi hé phuang
trinh (8) chung ta xac dinh dugc vectd nghiém con dt, tLrOng (ing v6i p diém &n dinh va
vectd nghiém con alt7 tuong img véi N - p diém khong én dinh. Vecto nghiém con
dt nhan dudc sé bao gém thanh phan nghiém dty (26) va vecto sai s6 ngau nhién A,
Vectd nghiém con dt2 nhan dugc sé bao goém thanh phan nghiém dt, (24) va vectd sai s6
ngau nhién A, Daéi véi p diém on dinh, cac thanh phan nghiém con dt,” dudc coi la cac sai
s6 ngau nhién. Vecto sai s6 ngau nhién A, dudc xac dinh theo cong thuo (28) la cac sai s8
ngau nhién dugc mé hinh héa do cac sai s6 trong cac két qua do dac mang lusi, con thanh
phan nghiém dt, 1a cac sai s ngau nhién nho con lai khéng mé hinh héa dugdc.

Van dé dudc dat ra la lam thé nao xac dinh dudc thanh phan nghiém dt, dé tir d6 xac
dinh dudc vectd sai s6 ngau nhiénA, du’oc mo hinh héa. Tu day dua trén quan hé (30) ching
ta xac dinh hiéu chinh vecto sai s6 ngau nhién A, va ti€p theo tir quan hé (31) xac dinh
vecto chuyén dich dt, v6i cac sai s6 ngau nhién da du’dc lam gidm d8i véi N - p diém khong

&n dinh. Chang ta sé& giai quyét tiép van dé nay.

2.2. Lam glam anh hudng cua cdc cdc sai s6 ngau nhién dén cdc vecto chuyén
dich cua cdc diém én dinh B

Nhu da néu 4 trén, viéc giai hé phucng trinh s& cai chinh (1) dui dleu kién (2) nham xac
dinh cac diém nao trong mang lugi 1a 6n dinh, cac diém nao khong on dinh glu’a hai chu ky
do 14p. Khi biét cac diém on dinh chung ta sé lap dugc ma tran C trong diéu kién (3).
Chung ta s& chiing minh rang khi giai hé phuong trinh s6 cai chlnh (9) (suy ra tu hé (1))
dudi diéu kién (3) (hoéc hé phuang trinh (7)) ching ta sé nhan dudc cac vectd chuyén dich
clia cac diém khéng 6n dinh da dudc 1am gidm anh hudng clia cac sai s6 ngau nhién dudc
gay ra trong qua trinh do dac mang |uGi trong hai chu ky. That vay, khi giai hé phuong trinh
(9) cung véi hé phuang trinh (7) theo phuong phap binh phuong nhd nhat ching ta nhan

dudc hé phuong trinh chuan:
Ry Ry, [dfl J: .3 l:bl } (32)
o L %
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g day cac ma tran con
R e AT e
R,=4" P4 +C.RCF =R ,+C.R.CT,
T T )
R, = AL P ARy (=RY . Ry Al P4y,

cac vecto s6 hang tu do b = AIT P.L; by = AZT B L
DGi v6i ma tran chuan "
Ry Ry
R = ‘
; Ry Ry
dua theo cong thiic nghich dao khéi clia Frobenhius, ching ta nhan dudc ma tran nghich
dao
Oy O,

O | See]

O =Ry =0 Ry Ry
{g (Bl

O =—Ry; R3O,
it

01 =00

Oy = @22 ‘Rzlﬁl_ll Ry, )l-

Luu y (34), tir hé (32) chung ta co6

l:dtl j|=_ On Y [Zl ] (36)
4 Oy O JL72

Tu hé (36) luu y cac cong thic trong (35) ching ta thay rang khi thay ma trén con
¢/ trong cong thic (33) bang ma trén con BIT , cac vectd nghiém con dt; va dt, trong hé
(36) trung v&i cac nghiém trong (26) va (23). Trong truong hgp nay bang viéc giai hé
phuong trinh (9) cling véi hé phuong trinh (7) theo phuong phap binh phuong nhé nhét
chiing ta nhan dudc ngay vecto nghiém con dt, trong coéng thic (31), thém vao dé vecto -
nghiém con nay la vectd chuyén dich cia N - p diém khong 8n dinh véi su lam gidm anh
hudng cila cac sai 6 ngau nhién. Ching ta sé chiing minh tiép két luan trén.

(35)

TU cac cong thic (20) va (21) ching ta thay rang
RS Lo s
; By 0y =B, .05, =0.
Khi dé tur céng thic (23) suy ra
=T =T Y
B, dt; =—By .0,;:b,— By .0y,.b, =0. (37)
TU hai phuong trinh th(r nhat clia cac hé phuong trinh chuén (10) va (32) Vi diéu kién
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thay ma tran con ¢/ bang ma tran con B/ trong cong thic (33), luu y cong thic (37) ching
ta co:

Ryt + Riyidts + B, PyBy dif S R jdib Bty = b,

; (38)
R, .dt; + R}, .dt, =-b,.
Lay hiéu hai phuong trinh trong (38) ching ta cé:
R A +Ry,(de} —dt,) =0,
hay
Ay ==R7 R (dis = aty), (39)

Luu y (31), tir (39) chiing ta lai suy ra dugc cong thic (30). Nhu vay két luan dugc néu

& trén |a hoan toan ding dén. Ching ta c6 thé két luan dugc réng khi thay ma trén con
Ttrong hé (7) bang ma tran con B/ trong cong thic (8), viéc g|a| hé phuong trinh (9) s

lam glam anh huong clia cac sai s& ngau nhién trong cac két qua do dac dén vecto chuyen
dich clia cac diém khéng 6n dinh. Khi so sanh cac ma tran con /! & cac dang (4), (5), (6)
v6i cac ma tran con B/ da néu trong tai liéu [1] ching ta thay rang két luan trén chi dung
déi voi cac mang UG mat bang (x,y) - tu do, GPS (X,Y,Z) - tu do va dé cao tu do. K&t luan
nay khoéng dung dsi véi cac mang Iusi mat bang (x,y, m,) - tu do, (x,y,) - tu do, (x,y,m) -
do. Pay la mét trong nhiing uu diém co ban ti€p theo clia viéc st dung cac mang ludi mat
bang (x,y) - tu do, GPS (X,Y,Z) - tu do va d6 cao tu do trong nghién cliu chuyén dich cla
vo Trai dat.

Nhu vay trong phuong phap binh sai mang Iu6i trc dia tu do dé nghién ciu xac dinh
chuyén dich cla vé Trai dat ching ta phai thuc hién hai budc:

Budc 1: Giai hé phuong trinh (9) v6i diéu kién (2) dé xac dinh p diém &n dinh va N - p
diém khong 6n dinh;

Budce 2: Giai hé phuong trinh (9) véi diéu kién (3) dé lam gidm &nh hudng clia cac sai
s6 ngau nhién trong cac két qua do dac dén vecto chuyén dich clia cac diém khéng én
dinh.

Cac budc néu trén da dudc st dung trong phan mém ECME - GPS (Earth Crustal
Movement Estimation by GPS technology) dudc thanh 1ap trong khuén khé cac dé tai
nghién ctu khoa hoc [2, 3] d& nghién ctu chuyén dich cla vé Trai dat bang cong nghé GPS
trén cac dat gay Lai Chau - Dién Bién va Séng Ma.

3. Két luan

Bai bao khoa hoc nay da chiing minh dudc réng viéc xac dinh cac diém &n dinh cla
mang ludi tric dia dia dong luc |a tién dé dé lam giam anh hudng clia cac sai s6 ngau nhién
trong két qua do 13p mang Iudi d&n cac vecto chuyén dich clia cac diém khong 6n dinh gitia
hai chu ky do 1ap. Nhu vay viéc xac dinh cac vectd chuyén dich clia cac diém trong mang
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lugi tric dia dia dong luc phai thuc hién theo hai budc: xac dinh cac diém 6n dinh va khong
én dinh va xac dinh cac vecto chuyén dich clia cac diém khong 6n dinh gilia hai chu ky do
lap. Véi y nghia da dudc trinh bay & trén, khi thiét k&€ mang uGi trac dia dia déng luc phai
b6 tri cac diém tric dia trén pham vi réng 16n hon so véi khu vuc nghién citu chuyén dich
clia vo Tréai dat dua trén cac thong tin da cé trén ban dé dia chat kién tao va cac két qua
nghién ciu chuyén dich da dudc thuc hién tir trudc sao cho luén tén tai mét s6 diém én dinh
gitra hai chu ky do 13p. Do hoat déng kién tao phtc tap cla cac déi dit gay, nén ludn ton
tai mot s6 diém trong mang |udi tréc dia dia dong luc gilra hai chu ky do 1&p nay la 6n dinh,
gitta hai chu ky do 13p khac lai la khéng &n dinh. Xu thé chuyén dich chung clia vé Trai dat
& khu vuc nghién ciiu trong cac chu ky do 1&p dudc xac dinh nhd su dich chuyén thudng
xuyén ctia mot sé cac diém khong 6n dinh.Q
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Summary

ROLE OF DETERMINATION OF STABLE POINTS FOR THE ESTIMATION OF THE
EARTH CRUSTAL MOVEMENTS BETWEEN TWO REPEAT MEASURMENT CYCLES

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

This scientific article will prove that the determination of stable points in geodynamic
geodetic network will create, the basic for reducing of influence of radom errors in repeat
measurment results of the network to the estimation of the movement vectors of the unsta-
ble points between two repeat measurment cycles.O
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