Tap chi KHKT M6 - Dia chdt, s6 45, 01-2014, tr.94-101

‘ SO SANH KET QUA XU LY SO LIEU PO GPS
BANG CAC PHAN MEM DA VA PANG SU DUNG O VIET NAM

vU TRUNG RUY, Truong Pai hoc M6 - Pia chat

Tém tat: Chat lirong ciia mang ludi trdac dia khi xdy dung bang cong nghé GPS nhdn duoc
tir bdo cdo két qua tinh todn sau binh sai thuong c6 dg chinh xac rdt cao. Nhueng nhiéu khi
sir dung cing mot s6 liéu do dwa vao binh sai theo cdc phan mém khdc nhau, thi cdc phan
mém nay dwa ra két qua toa dg phang cé sw chénh khdc nhau 1em dén 2em. Vay, khi xay
dung cdc mang lwdi phuc vu cho cong trinh thi cong xdy dung c¢é dg chinh xdc cao can phdi

lira chon phan mém xik 1y 56 liéu thich hop.

1. Pit van dé

Tru6e thang 11 nam 2011 cac so liéu do
cac mang ludi GPS hau hét dugc xir 1y, tinh
toan binh sai bang GPSurvey 2.35, vi phén
mém nay cho phép xtr ly cac so liéu tuong d6i
da dang va c6 tinh on dinh cao. Nhung tir thang
11- 2011 dén nay phan mém néi trén khong thé
xu ly duge cac tin hiu GPS nira (cu thé la
khong thé giai dugc canh), do d6 moi hang may
da 1ap phan mém xu 1y riéng cho céc sb liéu cua
minh. Cuy thé nhu: Hang may Trimble cia My
c6 cic phan mém: Trimble Total Control
(TTC), Trimble Business Center (TBC); Hang
may cta Trung Qudc: Compass, Hight
Geomatics Office (HGO); hang may ctua Thuy
sy: Leica Geomatics Office 5 (LGO5); ...

Céac phan mém trén déu cho phép xir ly
duoc céc sb liéu thu cua nhau, nhung phén mém
TBC khong cho xtr 1y cac s6 liéu thu bang may
ciia Trung Qudc. Nhung néu st dung sb liéu
GPS thu bang may ctia My va binh sai theo cac
phan mém khac nhau thi két qua c6 sy chénh
khac dén c& centimet. Dé 1am 15 van dé nay, tac
gia tién hanh dung s liéu cac mang ludi do
bang may Trimble R3 va may Trimble 4600LS
tién hanh tinh binh sai bang cic phan mém
GPSurvey 2.35, TBC, Compass va phin mém
tu lap dé so sanh toa dd, sai sb vi tri diém tinh
bang cic phdn mém voi nhau. Két qua chénh
khac vé toa do 2D khi xur 1y sb liéu bang cac
phan mém khac nhau 1 nhé hon 2 cm.
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2. Thuit toan va quy trinh phan tich so liéu
2.1. Thudt todn binh sai gidn tiép mang lwéi
GPS trong hé toa djp vuong goc khong gian dia
tam [1], [2]

Mdi diém can xac dinh trong mang ludi
GPS séco634ansd X, Y, Z. Néu mang ludi cé m
diém can xac dinh, s& ¢6 3.m 4n sd.

Vi mdi canh do gitra hai diém 1, J, tuong
ung voi tri do 1a A Xij, AYij, AZjj va ma tran
hi€p phuong sai Mxyz, chung ta s€ 1ap dugc 3
phuong trinh sb hiéu chinh sau:

VA Xij= - dXi+d X + (X%5-X%) - A Xij

VAYi=-dYi+dYj+ (Y5-Y%) - AY;i } @

V A Zij= - dZi+dZ; + (Z2%-2%) - A Z;;
trong do X%, Y%, 7%, X%, Y%, Z% 1a toa do gﬁn
dung cac diém j, i. dX, dY, dZ 1a cac sb hiéu
chinh toa do.

Trong hé (1) ta ky hiéu cac s6 hang tu do:

exij = (X%-X%) - A Xij

tyij = (Yo%) - A Yu} )

0Zij= (Zoj-ZOi) - AZjj

Nhu véy ching ta s& c6 hé phuong trinh s6
hi¢u chinh:

V=A X+L (€))
Trong d6 ma tran A c6 dang:

-1 00 +1....0

0-10 O0... 0
A=/0 0 -1 0 ... 01l; 4




Ma tran trong s6 ctia hé phuong trinh trén
c6 dang

P= )

Trong d6, M 1a ma tran hi¢p phuong sai
nhén dugc khi gidi canh GPS, 1a ma trédn c6
kich thudc 3x 3 (khong phai 1a ma tran duong
chéo).

Cong Vi’éC binh sai luéi duoc :[hl_IC hién theo
nguyén ly s6 binh phuong nho nhat tire 1a:

VTPV=min

O day ching ta 4p dung phuwong phéap binh
sai cac dai luong tuong quan (phu thudc). Vi
ma tran P khong phai 1a ma tran duong chéo.

- Tinh toa d0 X, Y, Z sau khi binh sai

X = X%+dX
Y = Yo+dY
Z=27%dz

- Tinh gia sb toa dd AXij, AYij, AZij sau khi
binh sai.
- Tinh chuyén toa d§ dia tdm sang toa do
trac dia.
- Tinh chuyén toa do tric dia sang h¢ toa do
phang.
- Panh gia d6 chinh xac: Mx=R".Qx.R
Sai s6 vi tri diém thtr i trén hé toa do dia

dién: M{, =mo. /M, +M,, (6)

trong do: R 1a ma tran xoay

- sinB.cosL -sinL  cosB.cosL
R =<-sinB.sinL cosL cosB.sinL
cosB 0 sinL

2.2. X Iy 56 liéu cdc mang lwdi khdo sdt [3,4]

Nhu trén d3 gidi thiu, tr nim 1997 dén
nam 2011 hau hét cac s6 lieu do GPS déu xir ly
bang pham mém GPSurvey 2.35, con hién nay
céc s6 liéu do hdu nhu déu duge st dung theo
phan mém TBC cua hing Trimble. Do vay tac
gia dung két qua toa do trung binh tinh duoc
bang 4 phin mém khac nhau (GPSurvey 2.35,
TBC, Compass, 1y thuyét) lam co sé so sanh
v6i két qua tinh cua cac phan mém néi trén.
2.2.1. Cdac mang ludi tinh toan khao sat binh sai

Theo cach dat van dé trén, chung t61 su
dung s6 liéu do cta cic mang ludi dia chinh dé
tinh toan. Cac ludi nay duge do bang cac may
GPS mdt tan sd: Trimble 4600LS, Trimble R3
v6i thot gian thu tin hi¢u tai mdi tram do 13 60
phat.

Trinh tu tinh toan binh sai luoi:

- Binh sai mang luéi bang phan mém
GPSurvey 2.35.

- Binh sai mang ludi bang phan mém
Trimble Business Center

- Binh sai mang ludi bang phan mém
Compass- Trung Qudc

- Binh sai mang ludi bang phan mém ty lap

v6i trong s6 P(i) = 1/ /a* + (b x S,)?, (8)

Si 1a chiéu dai canh tht i, tinh theo don vi
Km.

Pbi v6i may thu Trimble 4600LS va
Trimble R3 thi a va b co6 gia tri la:

a=+5mm;b== 1mm.

Céc mang ludi tién hanh khao sat tinh toan:

1. Mang luoi GPS EA M'DROH

Gom ¢6 30 diém moi va 3 diém gbc : ED-1,
ED-2, ED-3, ED-4, ED-5, ED-6, ED-7, ED-8,
ED-9, ED-10, ED-11, ED-12, ED-13, ED-14,
ED-15, ED-16, ED-17, ED-18, ED-19, DE-20,
ED-21, ED-22, ED-23, ED-24, ED-25, ED-26,
ED-27, ED-28, ED-29, ED-30, 520408,
520409, 909434.
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Hinh 1. So d6 mang luéi GPS: EA M’ DROH

a. Binh sai mang ledi theo phan mém GPSurvey
2.35

Str dung sb liéu do cua mang ludi, xir 1y
canh bang module Wave trong phan mém
GPSurvey 2.35. Khi xir ly, budc dau sir dung
ché do mac dinh “ Default”, sau dé chi doi
voi cac canh khong cho 1oi giai Fixed mdi
thuc hién ché do can thiép nang cao
“ Advanced Controls” .

Sau khi kiém tra két qua do, mang luéi
dugc binh sai theo module TRIMNET Plus
thuoc phan mém GPSurvey 2.35 . Dé tinh do
cao cho cac diém can xac dinh, khi binh sai
st dung mo hinh EGM 96 dé néi suy di
thuong do cao cho cic di€ém theo phuong
phap Spline. Mang lu6i dugc binh sai trong
hé toa do VN2000 theo phép chiéu UTM 3 do
v6i kinh tuyén truc 108 do 30 phuit.

Trong s6 duoc tinh doi véi tat ca cac tri
do GPS (All GPS solution) theo phuong phap
lua chon (Alternative). Sau khi tinh toan
nhan duoc sai s6 trung phuong trong so don
vi (Network Reference Factor) la 1,00 va két
qua thu y - binh phuong (Chi-Square) véi o
=0,95% la PASS.

Toa do phang sau binh sai cia cac diém
duoc thong ké trong bang 1.

- Sai so trung phuong vi tri diém yéu
nhat 1a M. = + 0,006 m (diém ED-30)
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- Sai so trung phuong tuong doi chiéu dai
canh yéu nhat la 1: 101496 (canh ED-29 ED-
30)

b. Binh sai mang ledi theo phan mém Trimble
Business Center (TBC)

Véi ciing mét s6 liéu nhu da tinh toan xir 1y
bang phan mém GPSurvey 2.35, tién hanh xir ly
theo phan mém TBC. O day cac canh duoc giai
dat t6i wu nhét, Sau khi tinh toan nhan duoc
sai s0 trung phuong trong so don vi la 1,00 va
két qua thit ¢ - binh phuong véi o = 0,95% la
PASS. Sau tinh toan binh sai, mang ludi dat
dugc nhu sau:

- Sai s6 trung phuong vi tri diém yéu
nhat 12 My = +0,011 m (diém ED-22)

- Sai s6 trung phuong tuong doi chiéu dai
canh yéu nhat la 1: 52879 (canh ED-29 ED-
30)
¢. Binh sai mang leéi theo phdn mém Compass

Ciling mot s6 lidu trén, tién hanh xur ly
tinh todn binh sai mang ludi bang phan mém
Compass theo yéu ciu bai toan binh sai : sai so
trung phuong trong so don vi la 1,00 va két
qua thi y - binh phuong vé6i o = 0,95% la
PASS, va nhan dugc két qua dat dugc nhu sau:

- Sai s6 trung phuong vi tri diém yéu
nhat 1a M., = + 0,004 m (diém ED-6)

- Sai so trung phuong tuong doi chiéu dai
canh yéu nhat la 1: 115758 (canh ED-29 ED-
30)




d. Binh sai mang lwGi theo phan mém ti ldp
theo Iy thuyét binh sai (LTh)

Dua vao co s& 1y thuyét nhu da néu ¢ trén,
chling t6i 1ap chuong trinh binh sai vdi s6 liu
dau vao cua chwong trinh 1a cac gia s6 toa do
AX, AY, AZ da c6 tir viéc xtr Iy canh bang phan
mém TBC. Vi cac sb liéu nay, tién hanh binh
sai mang luoi trong hé toa do khong gian dia
tdm co trong sd P(i) tinh theo cong thirc (8). Sau
khi tinh todn binh sai mang ludi xong tinh
chuyén toa do khong gian dia tAm vé hé toa do
VN 2000. Theo cach tinh nay mang ludi nhan
duoc sai s6 vi tri diém 16n nhat: Muman=10,013
m
e. So sdnh toa dj cdc diém sau binh sai mang
lu6i theo cdc phan mém

Sau khi tinh todn binh sai mang ludi theo
cac phﬁn mém xong, tién hanh tinh toa do trung
binh ciia cac diém sau binh sai bang 4 phan
mém ndi trén:

()18 = (X(i)s + ()T + X(i)c + X(i)LT)/4} 9)

y()s = (y(i)e + y(i)r + y(i)c + y(i)Lr)/4

X(i)re , Y(i)re 1a toa ¢ trung binh ctia diém thi i.

X(1)e , Y(i)c 1a toa do cua diém thir i binh sai
theo phan mém GPSurvey 2.35

X(D)r, y(i)r la toa d6 cua diém thi i binh sai
theo phan mém TBC

X(i)c , Y(i)c 14 toa d6 cua diém thir i binh sai
theo phan mém Compass

X(Dut, Y(i)ur 1a toa do cua diém tht i binh
sai theo phan mém 1y thuyét

so sanh toa do tinh duoc theo cac phﬁn
mém d6 voi toa do trung binh tinh dugc ¢ trén:

- So sanh toa d¢ cdac diém tinh theo
GPSurvey 2.35 va toa do trung binh
dX(i)G = X(i)e - X(i)TB }

dy(i)e = y(i)e - y(i)te
- So sanh toa dé cac diém tinh theo TBC va
toa do trung binh

(10)

dX(i)T = X(i)T - X(i)TB } (11)

dy(i)r = y(i)r — y(i)rs -

- So sanh toa do cac diém tinh theo
Compass va toa do trung binh

dy(i)c = y(i)c — y(i)ts

- So sanh toa dé cac diém tinh theo LTh va
va toa do trung binh

dX(i)LT = X(i)|_ - X(i)TB}

dy(i)ir = y(i) — y(i)re

Céc két qua tinh toan so sanh dugc thong
ké trong bang 1.

13)

Bang 1. Théng ké chénh léch toa do cac diém ludi MDroh tinh theo cac phﬁn mém khac nhau
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Téndidd Toa do TB

GPSurvev

TBC

Compass

X (m)

Y (m) dx (m) dy (m) ds (m)

dx (m) dv (m) ds (m)]dx (m)

dv (m) ds (m)

ED-1 1429683.154
ED-2 1429562818
ED-3 1428433.915
ED-5 1427575.465
ED-6 1427178.160
ED-7 1426254 659
ED-8 1426244 253
ED-9 1427512.445
ED-10 1427063.390
ED-11 1427109.410
ED-12 1428122435
ED-13 14278358.731
ED-14 1428404 447
ED-15 1428685.311
ED-16 1427670.356
ED-17 | 1427194.053
ED-19 1427775747
ED-20 1426715.446
ED-21 1426127.658
ED-22 1425186.115
ED-23 1425542109
ED-24 1426885.659
ED-25 1426445.644
ED-26 1425263.567
ED-27 | 1425281.847
ED-28 1424255 952
ED-29 1424524 595
ED-30 1424506.446

441812.575| -0.002| 0.000 0.003
442693.658| -0.002| 0.001| 0.003
443278.964] -0.004 0.003 0.005
447044.005] 0.000 0.001 0.001
447634.316] 0.000 0.000 0.000
446653.766] 0.000 -0.002 0.002
445629.351] 0.002 0.000 0.002
445235.845] 0.000 -0.003| 0.003
444944 251] -0.001| -0.005| 0.005
443545 461 -0.002| 0.001| 0.002
443711.721] -0.004| 0.002| 0.004
442434 546| -0.003| 0.003| 0.004
441922 783| -0.003| 0.001| 0.003
440940.295] -0.002| 0.001 0.003
441721.417] -0.003| 0.001| 0.004
440501.026] -0.003| 0.000 0.003
439338.534| -0.003| 0.000 0.003
438065.110] -0.004| 0.000 0.004
4358111.806| -0.004 | 0.000 0.004
439165107 -0.004| 0.005 0.006
439969.842| -0.005 0.000 0.005
440150.924] -0.003| 0.000 0.003
441424 .143] -0.003| 0.002| 0.003
442920.071] -0.002| -0.001| 0.002
444111.109] -0.001| 0.000 0.001
443844 365 -0.002| -0.001| 0.002
445478.705] 0.000 0.000 0.000
445926.054) -0.003 0.003 0.004

0.002 0.003
0.001 0.001
0.000 0.000
-0.003 0.001
-0.004 0.000
-0.001, 0.001
-0.001 0.000
-0.001 0.002
0.000 0.002
0.001 -0.001
0.000 0.000
0.002 0.000
0.002 0.001
0.003 0.001
0.003 0.000
0.003 0.000
0.004 0.001
0.005 0.000
0.006 -0.001
0.000 -0.007
0.004 -0.002
0.004 -0.001
0.003 -0.001
0.002 -0.002
0.000 -0.002
0.001 -0.003
0.000 -0.004
0.000 -0.007

0.004|-0.002
0.002]-0.001
0.000] 0.000
0.003] 0.000
0.004] 0.001
0.002]-0.002
0.001] 0.000
0.002| 0.000
0.002]-0.003
0.001] 0.000
0.000] 0.000
0.002|-0.001
0.002| 0.000
0.003] 0.000
0.003] 0.000
0.003]-0.001
0.004|-0.001
0.006|-0.001
0.006)-0.002
0.007] 0.000
0.005]-0.003
0.004] 0.000
0.003] 0.000
0.002| 0.000
0.002| 0.000
0.003] 0.002
0.004] 0.001
0.007] 0.006

-0.002 0.003
-0.001 0.001
-0.001 0.001
0.000, 0.000
0.001 0.002
0.000 0.002
-0.001 0.001
0.002 0.002
0.007 0.008
0.001 0.001
-0.002 0.002
0.000, 0.001
0.000, 0.000
0.001 0.001
0.000, 0.000
0.000 0.001
0.000 0.001
0.001 0.001
0.000, 0.002
0.003 0.003
-0.003 0.004
-0.001 0.001
0.001 0.001
0.001 0.001
0.001 0.001
0.001 0.002
0.002 0.002
0.004 0.007]

OO0 o o000 o000 o o000 oo oo oo oo oo

L7 thuvét
dx (m) dv (m) |ds (m)
002 -0.002 0.003
003 -0.003 0.004
003 -0.002 0.004
002 -0.001 0.003
002 -0.002 0.003
003 0.000/ 0.003
000 -0.001 0.001
002 -0.001 0.002
004 -0.001 0.004
001, -0.002 0.002
002 0.000 0.002
001, -0.002 0.003
002 -0.003 0.003
001 -0.002 0.002
002 -0.001, 0.002
002 0.000 0.002
001 -0.001 0.001
002 0.000 0.002
000 0.001 0.001
003 -0.002 0.004
ooz 0.004 0.005
000 0.000 0.001
000 0.000 0.000
001 0.002, 0.002
000 0.002 0.002
001 0.002, 0.002
000  0.001 0.001
001 0.001 0.001

=]

Tir céc sb lidu trong bang 1, tinh cac gia tri d6 1éch toa do phang theo 2 truc toa do (XY):

ds(i) = /(dx(i))” + (dy(i))°

Céc két qua tinh dugc thdng ké trong bang 1.

Bang 2. Thong ké dg léch 1om nhdt ciia toa d¢ cdc diém luéi GPS Mdroh

A A bo 1éch toa d6 16n nhat
TT Phan mém dx (m) dy (m) ds (m)
1 GPSurvey 2.35 0,005 0,005 0,006
2 TBC 0,006 0,007 0,007
3 Compass 0,006 0,007 0,008
4 Ly thuyét 0,004 0,004 0,005

(14)

Theo théng ké két qua trong bang 2 cho thdy su chénh léch toa do tinh theo phin mém
Compass la 16n nhat.

2. Mang ludi GPG

Cu Sué

Mang ludi c6 27 diém moi va 2 diém goc : CS-1, CS-2, CS-3, CS-4, CS-5, CS-6, CS-7, CS-
8, CS-9, CS-10, CS-11, CS-12, CS-13, CS-14, CS-15, CS-16, CS-17, CS-18, CS-19, CS-20, CS-21,
CS-22, CS-23, CS-24, CS-25, CS-26, 909402, 909450
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Bdng 3. Thong ké chénh léch toa do cdc diém ludi Cur Sué tinh theo cdc phan mém khéac nhau

’ Hinh 2. So @6 mang lwoi GPS Cu Sué
Tién hanh twong ty nhu trén ching ta c6 két qua nhu sau:

Tén did] Toa d6 TB GPSurvey TBC Compass Lv thuyét

X (m) Y (m) |dx (m)dy (m)ds (m)]dx (m) dv (m) ds (m|dx (m) dv (m)} ds (m)}|dx (m} dv (m} ds (m))|
CS1 1413874 433 447323.638|-0.001 -0.004 0.005| 0.001 0.000 0.001] -0.006 -0.001 0.006] 0.005 0.007 0.008
Cs-2 1413444 048 447390.725)-0.002 -0.002 0.003] 0.001 -0.002 0.002| -0.005  -0.002 0.005] 0.006 0.005 O0.008
CS-3 1412416.620 446761.897|-0.002 -0.003 0.004] 0.002 -0.002 0.002] -0.008 -0.002 0.009] 0.010 0006 O0.011
cs4 1411843.021 446999.337|-0.003 -0.004 0.005| 0.002 -0.001 0.002] -0.010 -0.002 0.010f 0.010 0.006 0.012
CS-5 1413202.507 | 448698.784]-0.002 -0.002 0.002]| 0.000 -0.002 0.002] -0.003  -0.001, 0.003] 0.004 0.003 0.006
CS-6 1413822 456 449004 .590{-0.001 0.000 0.001| 0.001 -0.004 0.004] -0.001 0.001 0.002| 0.002 0.001 0.002
CS-7 1414007296 450945.177) 0.001, 0.001 0.001]-0.002 -0.003/ 0.004] 0.003 0.002 0.004]-0.002 0.000 0.002
CS-8 1413163.069 451435.481| 0.000 0.004 0.004] 0.000 -0.002 0.002] 0.000 -0.001 0.001] 0.000 -0.001, 0.001
CcSs-9 1412641.930 450815.789| 0.000 0.001 0.001| 0.000 -0.002 0.003] -0.004 0.003 0.004] 0.002 0.000 0.003
CS-10 | 1412456762 452041.302| 0.000 0.001 0.001)-0.001 -0.003 0.003] 0.001 0.002 0.002| 0.001 -0.001 0.001
CS-11 1412594 426 448993 417]-0.006 -0.002 0.006|-0.003 -0.005 0.006] 0.009 0.006 0.011] 0.000 0.001 0.001
CS-12 | 1411943.832 449020.139]-0.001 -0.001| 0.001} 0.002| -0.003 0.003| -0.008 0.001| 0.008] 0.008 0.002 0.008
CS-13 | 1411713890 447740.087|-0.002 -0.003 0.003] 0.002 -0.004 0.004] -0.010 0.004 0.011] 0.009 0.002 0.010
CS5-14 | 1411025.809 447463.339|-0.004 -0.005| 0.006) 0.002| -0.002 0.003] -0.010 0.003| 0.010f 0.011 0.003 0.012
CS-15 | 1411529.688 450123.448]-0.001 0.000 0.001) 0.001 -0.002 0.003] -0.007 0.002 0.007| 0.006 0.001 0.006
CS5-16 | 1410891.695 449900.360]-0.003 0.000 0.003] 0.000 -0.003 0.003] -0.006 0.004 0.007| 0.0083 0.000 0.008
CS3-17 | 1410162.650 448824 217|-0.004 -0.003| 0.005] 0.000|-0.003 0.004) -0.006/ 0.005| 0.008] 0.011 0.002 0.011
CS-18 | 1410232.119 448220.919]|-0.003 -0.006 0.007] 0.001, 0.003 0.003] -0.011 -0.001 0.011] 0.013 0.005 0.014
C5-19 | 1411437.193 451089.085| 0.000 0.003| 0.003] 0.000| -0.004 0.005) -0.005 0.003| 0.005] 0004 -0.001 0.004
CS-20 | 1410394927 450790.797|-0.003 0.001 0.003] 0.000 -0.003 0.003] -0.006 0.003 0.007| 0.008 -0.002 0.008
cSs-21 1410616.240 451891.839|-0.002 0.000 0.002| 0.001 0.002 0.002] -0.002 0.002 0.002] 0.002 -0.003 0.004
CS-22 | 1410229.091 451993.368]-0.002 -0.003 0.004] 0.002 0.003 0.004] -0.002 0.000 0.003] 0.004 0.001 0.004
CS5-23 | 1411906162 454100.770] 0.004 0.004 0.006)-0.002 -0.001 0.002] 0.001 -0.001 0.001|-0.003 -0.003 0.005
CS5-24 | 1411458 457 453613.681] 0.002 0.005| 0.006)-0.002| -0.001 /0.002] 0.001 -0.001| 0.001]-0.001 -0.004 0.004
CS-25 | 1410467 482 454099.877] 0.001 0.003 0.004)-0.001 -0.002 0.002] 0.000 0.003 0.003] 0.000 -0.006 0.006
C5-26 | 1410429 223 453396.794|-0.001 0.002| 0.002|-0.001|-0.001 /0.001] 0.000 0.002| 0.002| 0.000 -0.004 0O.004
CS-27 | 1412062 472 452466.579] 0.000 0.002 0.002] 0.000 0.000 0.000] 0.000 0.001 0.001] 0.001 -0.002 0.002

Bdng 4. Thdng ké do lech lon nhat cua toa do cac diem lwoi GPS Cu Sué

N Do 1éch toa @0 16n nhat
TT Phan mém dx (m) dy (m) ds (m)
1 | GPSurvey 2.35 0,006 0,006 0,007
2 | TBC 0,003 0,005 0,006
3 Compass 0,011 0,006 0,011
4 | Ly thuyét 0,013 0,007 0,014

Theo két qua so sanh cac chénh 1éch toa dd tinh theo céc phén mém ndi trén véi toa do trung
binh ciia chung thi phan mém 1y thuyét c6 sy chénh 16n nhat, tiép dén 1a phan mém Compass, con
phan mém GPSurvey 2.35 va phan mém TBC c6 d6 1éch x4p xi bang nhau.
3. Mang luéi GPG Pai Pong

Mang lué6i c6 9 diém moi va 3 diém gdc: DD-01, DD-02, DD-03, DD-04, DD-05, KS-01,
KS-02, KS-03, KS-04, 117401, 117486, 117497
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Hinh 3. So' d6 mang luéi GPS Pai Pong

Tién hanh twong ty nhu trén chung ta c6 két qua nhu sau:

Bang 5. Thong ké chénh léch toa dg cdc diém luéi Pai Pong tinh theo cdc phan mém khdc nhau

Tén dief Toa 46 TB GPSurvey TBC Compass Ly thuyét

X (m) Y (m) |dx (m) dy (m) ds (m)|dx (m) dy (m) ds (m)|dx (m) dv (m) ds (m]dx (m) dv (m) ds (m)
DD-01 | 2309239.025 590178.781) 0.004 0000 0.004] 0.000 0.001 0.001|-0.001 0.002 0.002| -0.002 -0.002 0.003
DD-02 | 2310052.025 591115439 0003 0002 0.003] 0.003 0002 0.003| 0.000 0002 0.002| -0.006 -0.005 0.008
DD-03 | 2309587.582 592030.112| 0.002 0.004 0.005] 0.003 0.003 0.004] 0.000 0.002 0.003| -0.004 -0.011 0.011
DD-04 | 2309201.089 592305.574] 0.003 0005 0005 0.001 0005 0.005]-0.002 0003 0003 -0.002 -0.011 0.012
DD-05 | 2311059.554| 590050.377) 0.000 -0.003 0.004] 0.006 0.002 0.006| 0.008 0.002 0.008| -0.010 0.000 0.010
KS-01 | 2309341.465 588834 644]-0.001 -0.002 0.002| 0.002 -0.001 0.002] 0.001 0000 0001 -0.001 0003 0.003
KS-02 | 2309683.143| 589242.828| 0.000 -0.003 0.003 0.001 0.001 0.001| 0.002 0.001 0.002| -0.004 0.002 0.004
KS-03 | 2310066.255 588754 241 0.001 -0.001 0002 0.002 -0.001 00021 0.002 -0.002 0.003] -0.006 0.004 0.007
KS-04 | 2310509.907) 589360.274) 0.001 0.000 0.001) 0.003 0.000 0.003| 0.003 -0.001 0.003] -0.008 0.001 0.00§

Badng 6. Thong ké dg léch 1om nhdt ciia toa d¢ cdc diém luéi GPS Pai Pong

A x Do 1€ch toa @0 16n nhat
TT Phan mém dx (m) dy (m) ds (m)
1 GPSurvey 2.35 0,004 0,005 0,005
2 TBC 0,006 0,005 0,006
3 Compass 0,008 0,003 0,008
4 | Ly thuyet 0,010 0,011 0,012

Theo két qua so sanh clia bang 6 cho thiy truong hop nay tuong tu nhu két qua so sanh cia

mang ludi Cu Sué.

4. Mang luéi GPG Vu Bén

Mang ludi c¢6 3 diém moi va 2 diém goc : VB-7, VB-8, VB-9, 921414, 921426
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Hinh 4. So' d6 mang lwéi GPS Vu Bon

Céc két qua tinh toan:

Bang 7. Thong ké chénh léch toa dg cdc diém luéi Pai Pong tinh theo cdc phan mém khdc nhau

TBC Compass Ly thuyét

dx (m) dv (m}ds (m

dx (m) dv (m)ds (m

dx (m)dy (m) ds (m

Téndied Toads TB GPSurvey

X (m) Y (m) |dx(m) dv (m)ds(m)
VB-7 1389489.051 491930.513] -0.001 0.001 0.002
VB-3 13898958.821 490851.992] -0.001 0.001 0.002
VB-9 1390342.402 491704 853] -0.002 0.000 0.002

-0.001) 0.001) 0.002
0.000 0.001 0.001
-0.001) 0.000 0.001

0.000| 0.000/ 0.000
0.000) 0.000 0.000
-0.001 0.001 0.002

0.003 -0.001 0.003
0.001 -0.002 0.002
0.002 -0.002 0.003

Badng 8. Thong ké dg léch 1om nhdt ciia toa d¢ cdc diém luéi GPS Vu Bon

Do 1éch toa @6 16n nhét

TT Phan mém dx (m) dy (m) ds (m)
1 GPSurvey 2.35 0,002 0,001 0,002
2 TBC 0,001 0,001 0,002
3 Compass 0,001 0,001 0,002
4 Ly thuyét 0,003 0,002 0,003

Theo két qua thong ké trong bang 8 thi su chénh 1éch toa do cua cac phan mém déu xap xi bang

nhau.
2.2.2. Tong hop két qua tinh todn khdo sdt binh
sai

Theo cic két qua tinh toan di théng keé
trong cic bang 2, 4, 6 va 8 cho thay chénh léch
toa d0 phang ctia cac diém tinh theo phin mém
GPSurvey 2.35 va TBC so vdi toa d6 trung binh
cua chinh n6 khong vuot qua 10 mm.

Céc két qua so sanh toa do gitra phan mém
ly thuyét va toa do trung binh con chénh 16n so
v6i cac phan mém khac, didu nay cho thay viéc
chon trong s6 dua vao chuong trinh binh sai
chwa phi hop, chua dé cap hét cac anh khéc cua
cac tri do dua vao binh sai.

Ciing theo két qua binh sai cac mang ludi
cho thay cac két qua danh gia do chinh cua
phan mém Compass thuong c6 do chinh xac
cao nhét so voi cac phan mém khac. C6 nghia 1a
: cAc gia tri sai s6 trung phuong vi tri diém, va
sai s6 trung phuong twong ddi chiéu dai canh
yéu nhat 1a nho nhét so voi két qua binh sai cta
cac phan mém khac. Néu xép theo thir ty vé gia
tri d6 16n céc sai s6 tir nhoé dén 16n cla cac phﬁn
mém, thi chung c6 tht tu: Compass, GPSurvey
2.35, TBC, va 1y thuyét.

3. Két luan
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Qua viéc khao sat cac phém mém binh sai
xu 1y s6 liéu do GPS nhu da tién hanh & trén d6i
v6i mot sb .mang ludi cho thay: vige sir dung
cac phan mém khac nhau dé xu 1y s6 liéu do ¢6
thé dua ra cac két qua toa do phang chénh khac
nhau ¢ khoang lcm dén 2 cm. Pdi véi viée
xay dung cac mang ludi phuc vu cho do v€ ban
d6 thi sy sai khac nay 1a khong déng ké, nhung
néu xay dung cic mang ludi phuc vu cho thi
cong xay dung cac cong trinh c6 do chinh xéc
cao thi can phai dé cap t&i su chénh khac nay.
Ciing tir két qua khao sat trén cho thay: néu sb
liéu do bang may cia hing Trimble thi nén sir
dung phan mém TBC dé xtr 1y s6 liéu, dé su sai
khac vé toa dd phang it hon (vi cac sb lidu trudc
day thuong duge xur ly bang GPSurvey 2.35).
Con vé do cao cac diém ciing co su chénh khéc

kha 16n, nhung trong bai bao nay chua xét dén
vi thoi gian thu tin hi€u tai moi tram chua dam
bao cho vi¢c khao sat nay.
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SUMMARY
Comparisons of GPS adjustment rerults by several softwares of brands trimble and compas
used in vietnam
Vu Trung Ruy, Hanoi University of Mining and Geology

Quality of geodesy network by GPS technique is obtained from mean-variable analyses.
This is normally highly accurate. However, the application of several softwares based on various
mean-variable analyses for the same input gives the differences of 2D-coordiantes up to 1-2cm.
Thus, its is essential to choose appropriate software to establish network for projects which require

high accuracy.
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