Nghién ctiu - Ung dung

UNG DUNG PHUONG PHAP ROBUST BINH SAI
VA PHAN TiCH LUOI KHONG GIAN MAT PAT - GPS

HOANG NGQC HA, LUU ANH TUAN
Truwong Pai hoc Mo - Bia chat

Tém tit:

Phu(mg phap binh sai theo nguyén ly s6 binh perO’ng nhé nhdt chi phit hop khi tri do ¢é chua
sai 6 ngdu nhién, tuy nhién trong thuc té ngodi sai sé ngau nhzen cdc tri do con chira cd sai sé thé.
Hién nay, mot trong nhitng phwong phéap hiéu qua xir Iy sai s6 thé la phwong phdp wéc lwong viing
(Robust estimation). Mot dic diém quan trong ciia phwong phép wéc lwong viing la két qua ciia moi
phuwong phap woc luwong vitng phu thuoc viéc lua chon ham trong 56 cua né, do dé bai bdo ung dung
phirong phap wée leong vieng véi ham trong s6 hop 1y dé binh sai va phdn tich luéi khéng gian mdt

ddt — GPS.
1. Pit van dé

Cong nghé GPS két hop cong nghé do dac
truyén thong tao thanh mang ludi hon hop tri do
mit dat - GPS di va dang 1a giai phap hiru hiéu
trong cong tic xdy dung ludi tric dia & Viét
Nam. D3 c6 mot s nghién ctu tmg dung
phuong phap uoce luong ving de phat hién tri do
co chira sai s6 tho trong ludi tric dia, tuy nhlen
van dé xir ly, phan tich chat luong ludi tric dia
khong gian c6 nhiéu loai tri do khac nhau khi tri
do ¢6 chua sai s6 thd & Viét Nam van 1a van dé
moi mang tinh thoi sy. Do d6, trong bai bao nay
chung t6i tap trung st dung phuong phap Robust
dé tim kiém, xtr 1y va phan tich luéi tric dia
khong gian mat dat - GIS.

Ly thuyét co ban cua udc luong viing 1a trong
truong hop sai s6 tho khong thé tranh dugc, chon
phuong phéap udc luong phi hop dé cho tri woc
luong cuia cac tham s khong bi anh hudng hodc
bi anh hudng nhd nhat. Tuy nhién, viéc lya chon
ham trong sd trong phuong phap wdc lugng
vitng khac nhau s& cho két qua khac nhau. Do
d6, dé xur 1y va phan tich chét lugng ludi tric dia
¢6 nhiéu loai tri do nhu luéi tric dia khong gian
mat dat — GPS ching t6i dé xuat st dung ham
trong s hop 1y trong wéc lwong viing.

2. Giai quyét van dé

2.1. Phwong phap woc lwong viing

Gia thiét tri do doc lap L,,;, vector tham sb

can xac dinh 1a ¥, phuong trinh sai so 1a

by

- (I . .
Vi=Ad X, +L, = S

Trong do: 4,,,
hé sd, L, 1a ma trdn sb hang tu do.

la ma tran hé so, a; 1a vector

Phuong trinh (1), ham sb 2. }:') cua udc
luong M co6 dang [5]:

p0,. X) = p(v,) )

Do cac tri do khong cung do chinh xac, ma
tran trong sO P c6 dang

s 7,

Py = )

Khi do ham p c6 dang

Z.vp(v) pr(mi +1;) @)
Lay dao ham ctia biéu thic (4) ddi véi X, ky

hiéu  ggsy = ;f dugc
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Z pi@(via; =0 5)
iml
Dét D, =pw;,. W, =@ dlIQ’C
g cr..rﬁv, =0 (6)
hOéC AT PV =0 (7)

Thay 7=4%+L- vao (7) dugc h¢ phuong

trinh chuén cua udc lugng M 1a

ATPAX + 4"PL=0 (8)

Trong d6: P 1a ma trdn trong s twong dwong,

7, 1a phan tr trong so twong duong, w; 1a h¢ so6

trong s6.

Tham s6 X cta ude lugng ving M duge xac
dinh

X=(4"Po7 ' xA"PL )

2.2. Lwa chon ham trong sé wéc lwong virng

w,o—1 |1=__ e
W, = |'_ |_|L_ N P = WG |1_| ey
v, T

‘U;._ =w,=1;

Trong do, ¢ 1a hﬁng s6 va duoc chon ¢ = 1.5.
2.3. Tinh todn thwc nghiém

Bai bao str dung ludi tric dia duoc xay dung
trong khu vuc San bay Noi Bai, TP Ha N6i. Luoi
g6m 4 diém bao gdm 1 diém gbc NBI va 3 diém
can xéac dinh NB2, NB3, NB4 duoc do b?mg may
do GPS va 4 canh duogc do béng may do toan dac
dién tr c6 d6 chinh xac do canh la (2+2 ppm).

Lu6i GPS két hop tri do canh mit dat dugc binh
sai trong hé toa d6 dia dién. (Xem bang 1, 2, 3,
4,5, biéu do 1, 2)

Nhén xét:

Két qua tinh toan thuc nghiém phuong phap
udc lugng ving thé hién ¢ bang 4, bang 5 va
biéu d6 1, biéu d6 2 cho thiy:

- Céc tri do 1 (canh NB3 - NB4) va tri do 5
(AXNB3-NB2) duoc gan sai sO tho déu duoc phat
hién chinh xac

- D0 16n cua sai s6 thod xac dinh dugc xap xi
bang gid tri sai s6 tho dua vao mo hinh thuc
nghiém.

- Phuong phép nay cho phép tim kiém trj do
tho tir do gitip ngudi xir 1y sb liéu ¢6 thé tao ra
dir liéu do “sach” va binh sai theo phuong phap
thong thuong.

3. Két luin

Phuong phép Robust dugc nghién ctru trong
bai toan nay voi lya chon ham trong s6 hop 1y dé
tim kiém tri do chtra sai s0 thd, xtr Iy va phan
tich chat lugng ludi trac dia khong gian mat dat
— GPS cho két qua dang tin cay.Q
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Bang 1: Tri do canh mat dat

STT Tén canh Chicu dai(m) (v sai 36 tho
Didmdau Didmeudi (em)
1 NBI NB4 900.177
2 NB4 NB2 397.890
3 NB2 NBI 717.567
4 NB3 NB4 667.753 +10
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Bang 2: Tri do GPS AX, AY, AZ va ma trdn hiép phwong sai trong hé dia tam

STT THONG TIN PIEM PAU PIEM CUOI | GHI CHU
BASELINE NE1 NB2
A AY A7 (Global) 608.200m 276.086m -261 206m
1 0.00000033 -0.00000023 -0.00000009
HPS 0.00000116 0.00000039
000000035
BASELINE NB1 NB4
AX AY AZ (Global) 840 586m 132 541m 266.374m
2 0.00000083 -0.00000068 -0.00000027
HPS 0.00000325 000000121
0.00000101
BASELINE NB1 NB3
AX AY AZ (Global) 1375.445m 405.586m -41.348m
3 0.000000315 | -0.000000246 | -0.000000096
HPS 0.000001103 00000364
0.000000330
BASELINE NB2 NB4
AX AY A7 (Global) 241374 m -144.445 m 527671 m
4 8.047E-07 -6.537E-07 | -0.000000263
HPS 3.1558E-06 1.1713E-06
0 804E-07
BASELINE NB3 NB4
AX AY A7 (Global) -525.864 m -273.045 m 307.924 m
5 8.004E-07 -6.505E-07 -2.645E-07
HPS 3.1741E-06 1.1781E-06
0 851E-07
BASELINE NB3 NB2
AX AY AZ (Global) 767.238 m -128.600 m -219.746 m
6 5017E-07 -3.573E-07 -1.203E-07
HPS 1.6939E-06 5.607E-07
3.099E-07

Bang 4: Két qua do léch 56 hiéu chinh tri do GPS khi day tri do chira sai 56 thé va
khi day tri do khong chira sai so tho

STT Tén Baseline Bg 1ach 56 higu chinh (314 tri =ai 56 tho
Biémdan | Digmeudi | dVAx(mm) | dVAvImm) | dVAzimm) {mm)
1 NB3 NEBE2 00,05 4.0} 0.00 Ax =100
2 NBZ NB4 0.01 0.01 1.63
3 NB3 NB4 0.03 3.00 1.66
4 NEBE1 NEBE2 .00 2.00) 0.20
5 NEB1 NB4 0.01 1.00 0.75
] NEBE1 NB3 0.03 2.00 0.91
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Bang 3: Tri do GPS Ax, Ay, Az va ma tran hiép phuong sai

trong hé dia dién

STT | THONG TIN | PIEM PAU PIEM CUOI | Génsaisothd (cm)

BASELINE NEBI1 NB2

AxAvAz -280.172m | -660.620im -0.334m
1 1.054E-07 | -1.662E-08 -1.801E-09 | Ax+ 10

HPS 2 605E-07 -1.102E-08
1.384E-06

BASELINE NBI1 NB4
AxAvAz 285.797m | -833.603m -0.102m
2 4 013E-07 4.504E-08 9.774E-08
HPS 6.331E-07 -7.552E-08
3.846E-06

BASELINE NB1 NB3
AxAvAz -44.575m | -1433.907m 0.010m
3 1.865E-07 [ -7.380E-09 -6.014E-09
HPS 2.445E-07 7.000E-10
1.317E-06

BASELINE NB2 NB4
AxAvAz S65.969m [ -192.981m 0.253m
4 4 803E-07 | -4.338E-08 8.061E-08
HPS 6.291E-07 -7.631E-08
3.830E-06

BASELINE NB3 NB4
AxAvAz 330.373m 580.308m -0.110m
5 4.840E-07 | -4.302E-08 9.671E-08
HPS 6.391E-07 -7.729E-08
3.847E-06

BASELINE NB3 NB2
AxAvAz 235.596m 773.286m -1.363m
] 1.034E-07 | -2.061E-08 -7.110E-09
HPS 2 630E-07 -1.154E-08
1.326E-06

va khi day tri do khéng chira sai s6 tho

Bang 5: Két qua do léch s6 hiéu chinh tri do mat dat khi day tri do chira sai 56 th

STT Tén canh D6 léch so hiéu chinh Gid tri sai s0 tho
(mm)
Diém dau Diém cudi dVS(mm)
1 NBI NB4 96.55 S+100
2 NB4 NB2 0.02
3 NB2 NBI 1.84
4 NB3 NB4 1.88
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Application of Robust method in adjustment and analysis for network space combain ter-

rain and global positoning system.
Hoang Ngoc Ha, LuuAnh Tuan
Hanoi University of Mining and Geology

Adjustment base on least square estimation is optimal when measurements only contain random

tolerances, but in fact, the measurementscontain outliers. Currently, one of the most effective meth-
ods of handling raw errors is Robust estimation. An important feature of the robust estimation
method is the result of each robust estimation method depending on its weighting function selection.
The contents of the article refer to the application of estimation method in adjustment and analysis
for Network space combain terrain and Global Positioning System.Q
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