Nahien aiu - Ung dung

U DUNG TBI PO GPS TRONG BAl TOﬂN
KHOI PHUG DIEM THIEN VAN TRAC DIA BI MAT

ThS. BUI DANG QUANG
Cuc Do dac va Ban dé Viét Nam

Tom tat:

Nhu da trinh bay trong tai liéu [3], viéc khéi phuc cac diém thién van trac dia bi méat trén
thuc dia la cén thiét voi bai toéan hiéu chinh hién dai céc dit liéu thién van tréc dia trong
CSDL trac dja phuc vu xay dng hé théng théng tin tréc dia quéc gia. Hién nay viéc khoi
phuc cac diém thién van trac dia bi mat bang phuong phéap do hudng khong con tén tai,
thay vao do la cong nghé GPS.

Bai bao nay dé cap dén viéc 1ap phuong trinh s6 hiéu chinh cla tri do GPS va trong s6
ctia phuong trinh do dé dua vao tinh toan binh sai truy héi khéi phuc cac diém thién van
tréc dia bi mét.

l. Dat van dé

thuat toan T thuan, T nghich s dung cho bai toan phuc hdéi diém.

Khi mét diém thién van tric dia bi méat, sau khi phuc héi lai diém bi mat, tién hanh
do néi diém nay v6i cac diém dang ton tai trén thuc dia. V6i muc dich hiéu chinh cac dir
liu do GPS b6 sung trong mang ludi thién van trac dia quéc gia, chung ta thuc hién cac
budc sau. Dau tién ching ta can loai bd tat ca cac tri do huong cla diém bi mat téi cac
diém khéac theo thuat toan T nghich, CSDL sé& luu lai két qua loai bé tri do gébm ma tran tam
giac trén T, véc ta Y,, tdng binh phuong cb trong s6 [PVV], va véc to toa dd gan dung (an

s6 gan dung) X©. Budc ti€p theo ching ta sé& dua cac tri do GPS vao tinh toan binh sai truy
hoi theo thuat toan T thuan dé phuc hdi lai diém bi mat.

@ rong tai liéu [3] da trinh bay quy trinh phuc héi diém thién van trac dia bi mat va cac

Bai bao sé dua ra quy trinh dua cac tri do GPS (tri do canh) vao qua trinh tinh toan binh
sai truy héi dé khoi phuc cac méc thién van tric dia bi mat.

Il. Giai quyét van dé

Céc thong tin clia baseline nhan dugc tir két qua x& ly canh do GPS |a hiéu toa do khong
gian (AX, AY, AZ) gila hai diém va ma trén tuong quan bac 3 giira hai diém K v svisz -
Dé dua cac trl do GPS vao tinh toan binh sai trong mang ludi do huéng, dua trén hleu toa
dé khéng gian va ma tran tuong quan, ching ta sé xac dinh dugc gia tri va trong sé cho
cac thanh phan Ax, Ay

I1.1. Phuong phdp chuyén thanh phéan vecto Baseline tur toa do khéng gian vé toa
do trac dja

Theo tai liéu 2], tir cac théng tin cta hiéu toa do khong gian (AX, AY, AZ) sé& xac dinh
dudgc hiéu toa do trac dia AB, AL theo cac cong thiic sau: ;

Ngudi phan bién: TS. Duong Chi Céng
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trong dé: B\, L, H" vaB®, [, H " |a cac toa db elllpso:d clia cac diém 1 va 2 nhan
dudc tir két qua binh sai lugi GPS; a, e’ - cac tham s8 cla ellipsoid thuc dung; N- ban kinh
cong clia dudng thang ding th{ nhat.

I.2. Xdc dinh gia sé toa d§ Ax,Ay

Viéc xay dung cong thic tinh Ax, Ay truc ti€p tU AB, ALrat perc tap. Vi vay khi thuc hién
cong V|ec nay ta c6 thé dung toa dd trac dia cla diém van ton tai trong luéi (khéng phai
diém can phuc héi) dé tinh ra toa do trac dia B, L cho diém cén phuc héi dua vao céac gia
s6 toa d6 AB,AL . Tiép theo thuc hién chuyén ddi tir hé toa do trac dia B, L vé hé toa do
phang clia cac diém. Sau khi da thuc hién chuyén d6i ta dé dang tinh dugc Ax, Ay clia canh
do GPS.

11.3. Xdc dinh trong sé cho thanh phan Ax, Ay

Khi phuc héi cac diém thién van tric dia bang tri do GPS, trong tinh toan binh sai truy

hdi, trong s6 cac tri do hudng va GPS dudc xac dinh nhu sau: ‘
2
P/’:ﬂ—z- S = KA\Ay (1)
h

N =

trong d6: Py, - trong sd cho cac tri do hudng
Py, .- Ma tran trong s6 clia cac gia tri Ax, Ay

LL - Sai s6 trung phuong don vi trong s6 dudc |y tir két qua binh sai mang uGi
thién van tric dia da chon tu truéce.
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* Tinh chuyén ma tran tuong quan X

AX,AY ,AZ Vé\ KABAL
Theo tai liéu [1] ta ¢6 cong thiic K, ., = 7K,y ayar ¥’
véi ma trén tuong quan X, ,, ,, 18y tr |6 gidi canh GPS va y=(2 22 Zj ];
cach tinh cac hé s6 clia ma tran y néu trén dudc trinh bay cu thé trong tai liéu [1].

* Tinh chuyén ma tran tuong quan Kigw Vo K i

Cit: Gy
Theo tai liéu [1] ta ¢ cbng thic Ko :CKABALC véic_[ ey

G e,
cach tinh cac hé sd clia ma tran C néu trén dudc trinh bay cu thé trong tai liéu [1].

Trong s6 tinh dugc Pm & la ma trén bac 2x2 rat phic tap khi x& ly trong qua trinh tinh
toan binh sai truy héi. D& cac phuang trinh sé cai chinh gia sO toa d6 Ax, Ay don gian hoéa
trong qua trinh dua vao tinh toan ta sé bién ddi phuong trinh dé sao cho ma tran trong s6
tuong ing la P = E.

Gia st ta c6 hé phuong trinh s6 cai chinh: ¥ = 48X + 1, v6i ma tran trong s6 P.

Ta c6 phuong trinh: 4" PASX + A" PL =0 (2)
Theo phuong phap Cholesky ta luén xac dinh dudgc ma tran tam giac trén T thda man
P=T'T . (3)
Thay (3) vao (2) ta c6 phuong trinh 4”77 TA.6X + A'T" TL =0 (4)
(bat = 1T )
Thay (5) vao (4) chung ta dudc: A7 ASX +ATL =0 (6)

Phuong trinh (6) chinh la phép bién ddi tuong (ng tur phuong trinh s6 cai chinh
=ASX +L VvGitrongsd P =E

Tu Iy luan trén rat ra két luan: hé phuong trinh s6 cai chinh ¥V = ASX +1L véi ma tran
trong s6 P = E c6 thé thay thé cho hé phuong trinh sé cai chinh v = 46X + L v6i ma tran
trong sé P.

Il.4. Lap phuong trinh s6 cai chinh theo Ax,Ay
Phuong trinh gia s6 toa do cho canh do AB bang cong nghé GPS c¢6 dang:
VdAt =0x, —0x, +Ilx ; '
Viy =% -0 +ly . (7)
trong do: 6x ,, 8y, 6x,, 9y, - SO cai chinh vao toa d6 clia diém A va B;
Ix,ly - s6 hang tu do clia phuong trinh véi: Ix = x —x§ — Ax;ly = y2 — 1% = Ay

ma tran trong s6 ctia hé (7) la p :[ﬁ‘ P”J , cac thanh phan cla ma tran P, dudc

tinh theo céng thiic (1).
Theo (3) ta c6 phuong trinh

P " Pn Plz i Tn 0 Tn le 8
sy SR p s bl gt Slilge | (®)
12 22 12 22 22
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(Wghién edu - Qng dung

Giai hé phuong trinh (8) ta tim dugc ma tran:
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K&t haop gilia (9), (5) thi hé phuang trinh (7) tuong (ing véi hé phuong trinh sau:
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Hé phuong trinh (10) 14 phuong trinh s6 cai chinh gia s6 canh do GPS véi trong s6 clia

cac phuong trinh P=1.
. Két qua thuc nghiém:

| 30602 J| 30602
30608 2] 30702 30608
1] 30600 1 30600
3] ! 31901
31902 31902M
31802 l4 l6] 31802 l4 M
31903 |5 31903 |s]
Hinh 1 Hinh 2

Gia sl ta c6 mang Iu6i nhu hinh 1 bi méat diém 31902, Trong CSDL tric dia diém 31902 bj
loai bd d6ng nghia véi cac hudng lién quan bi loai bd. Khi phuc héi trén thuc dia chung ta
c6 didm maéi 31902M, do GPS t6i hai diém la 30702, 31901 véi cac théng tin vé canh do

nhu bang 1.
Béng 1
Théng s6 tinh Tén canh .
B canh 31901-31902M 31902M-30702
Occupation Time 4h02' 4h02’
Reforence 3.942 5.320
Variance
. RMS 0.022 0.024
AX(WGS84) (m) | -22034.305 23486.432
AY(WGS84) (m) | -2612.692 -2269.169
AZ(WGS84) (m -13298.627 30202.944
Aposteriori 2.637038E -5 3.540402E -5
Covariance -3.218397E-5 | 1.127601E-4 4162161E-5| 1.461491E-4
Matrix 1.016571E-5 | 2.713361E-5 | 9.368239E -6 |-1.307701E-5 3.502478E-5 | 1.237521E-5

1. Tinh céc thanh phén ( Ax, Ay) trén hé VN 2000 theo (AX, AY, AZ) trén hé WGS84 -
Cac thanh phan (AX, AY, AZ) s& dudc chuyén tir WGS84 vé toa do Ax,Ay trén hé
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VN2000 nhu bang 2, 3, 4.

Béang 2
T Canh do 31901-31902M 31902M-30702
| AX(VN2000) (m) -22034.301 23486.429
AY(VN2000) (m) -2612.691 -2269.168
AZ(VN2000) (m) -13298.621 30202.934
Aposteriori 2.637038E -5 3.540402E -5
Covariance -3.218397E-5| 1.127601E-4 -4.162161E-5 | 1.461491E-4
Matrix -1.016571E-5 | 2.713361E-5 | 9.368239E-6 . -1.307701E-5 | 3.502478E-5 | 1.237521E-5
Béang 3
Canh do 31901-31902M 31902M-30702
AB(VN2000) -00° 07’ 31”.807067 00° 17’ 06”.100584
AL(VN2000) 00° 12" 17".198439 -00° 12’ 15".703662
Béng 4
Canh do 31901-31902M 31902M-30702
AX(VN2000) (m) -13652.663 31310.216
Ay(VN2000) (m) 21980.395 -22121.961

I1.2. Xac dinh ma trén trong s6 cho cac thanh phan (Ax, Ay) trén‘.hé\,/N 2000

Qua trinh xac dinh ma tran trong s6 trong cac bang 56,7

Bang 5 et
31901-31902M 31902M-30702 5
Kapar |_265966E-19 | 158733E-19 | K,,,, | 3.50149E-19 | 2.09948E-19 |
1.58733E-19 4.22207E-19 2.09948E-19 | 5:79747E-19
Béng 6 : e
31901-31902M 31902M-30702
K 1.08500E-05 | 6.21335E-06 | g 1.42680E-05 | 8.20679E-06_
A0l 76 21335E-06 | 1.56382E-05 | Y [ 820679E-06 2.14331E-05/
Béng 7 Lo
31901-31902M 31902M-30702
P 298.2814881 -118.5131577 P 224.7361535 -86.09222115
Ax,A Ax,Ay ¥ o '
A -118.5131577 206.9529411 -86.09222115 149.6767207

I11.2. Lap cac phuong trinh sé hiéu chinh voi ma tran trong s6 P=E dé dua vao tinh toan -
binh sai truy hoi

Mang Iuéi hinh 2.c6 toa do gan dung cac diém luu trong CSDL nhu bang 8

31902M

Béang 8
Toa d6 gan.ding
Ky hiéu Tén diém |- x° y° :
1 30609 1881348.556 699648.393 |°
2 30702 1887986.210 719550.744
3¢ 31901 1870328.691 719692.249
4 31802 1859701.863 701323.958
5 31903 1845067.377 720139.746
6 741672.644

1856676.028
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Céc phuong trinh tri do GPS theo (7) trong bang 9 c6 ma tran trong sé trong bang 7

Bang 9

STT| ax1 | dyl ax2 iy?2 ax3 ay3 ix4 | dy4 | ax5 | dy5 | @x6 dy6 | Li

-1 1 0
-1 | 0
1 -1 -0.034
1 -1 0.061

B S SRRV (08 S ) e

Hé phuong trinh clia 2 canh trong bang 9 sé tuong Ung véi hé phuong trinh theo (10) trong
bang 10:

Béang 10
STT| ax1 | dyl | &x2 dy2 ax3 dy3 x4 | dy4 | 4x5 | dyS | dx6 ay6 Llie-Ph
! 17271 6.861 707 eee0) 0 |
2 -12.644 12644 0 1
3 14.991) -5.743 -14.991] 5743 0.860, 1
f 10.803 -10.803] 0.659 1

Hé phuadng trinh gla s6 toa do trong bang 10 v6i ma tran trong s6 P=E chinh la hé
phuong trinh can tim cda 2 canh do bé sung bang GPS.

IV. Két luan:

Tu cac budc Iap phuong trinh s6 hiéu chinh canh va thuc nghlem néu trén, chung ta
hoan toan c6 thé st dung céong nghé GPS dé khoi phuc cac diém thién van trac dia bi mat
trong quy trinh clia bai toan binh sai truy héi theo thuat toan T thuén.
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Trao dot -

thanh xuat sac nhing nhiém vu B giao.

Chu tri budi lam viéc, Thi trudng Bo Tai
nguyén va Méi trudng da khen nggi nhiing
thanh tich ma Vién Khoa hoc Do dac va Ban
dé da dat dugc trong thoi gian qua, dac biét
la hoan thanh cac dé tai nghién ciiu khoa
hoc ding thdi han. Tuy nhién Vién can mé
rong hdp tac khoa hoc hon nira véi cac don
vi ban trong B6 ciling nhu ngoai B6 va hop
tac qudc té dé dua thuong hiéu Ién tdm cao
mdi.

Lanh dao cac don vi truc thuéc Bé chan
thanh cdm on su hop tac cé hiéu qua, dac
biét la trong cong tac nghién clu khoa hoc
v6i Vién Khoa hoc Po dac va Ban do. Va
mong su hdp tac ngay cang phat trién.

Bo trudng Bo Tai nguyén va Mai trudng

Y kicn

Pham Khoi Nguyén chic ming Vién da vugt
qua nhiéu khé khan, dat nhiéu thanh tich
trong thoi gian qua. Tuy nhién luc lugng
nghién clu khoa hoc cla vién dac biét la
nhiing nha khoa hoc dau nganh con thiéu.
Vién can mad rdng su hdp tac, nhét 1a nghién
ctu khoa hoc hon nita dé dap Gng nhu cau
ngay cang cao khéng chi trong nganh ma
con ngoai nganh Tai nguyén va Mai truong.

Ong Ha Minh Hoa, Vién trudng Vién
Khoa hoc Do dac va Ban dé thay mat can
bd, vién chlc, ngudi lao dong cam on su
quan tdm clOa B& trudng Pham Khoi
Nguyén, Thi trudng Nguyén Manh Hién,
lanh dao cac don vi truc thuéc Bo va hia
toan Vién sé cd gang hon nita dé hoan
thanh xuat sic nhiing nhiém vu dugc
giao.O

sU DUNG TR PO GPS.....
(Tiép theo trang 18)

As showed in [3], the restoration of missing astrogeodetic points is necessary in the
problem of correction of astrogeodetic data in geodetic database for building the National
Geodetic Information System. Nowadays GPS technology is used instead of remeasuring
directions in restoration of missing astrogeodetic points.

This paper discusses the making adjustment equations of the GPS observations and
their weight for recurrent adjustment in a group of problems in restoration of missing

points.O

'UNG DUNG VIEN THAM VA GIS.....
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