KHAO SAT ANH HUGNG CUA BO HiNH DEN DO CHiNH XAC VI TRi DIEM
TRONG XAY DUNG LUGI GPS CANH NGAN

BUI THI KIEN TRINH - Bai hoc Thity Loi
POAN VAN CHINH - Dyi hoc K§ thudt Lé Quy Don

Tom tat: Hién nay viéc do dac ludi khong ché trdc dia da va dang sit dung cong nghé GPS ngay
mot nhiéu do tinh uu viét vé do chinh xdc va khd ndang ting dung. Theo quy pham, qud trinh thanh
ldp luoi bang GPS doi hoi phdi thiét ké doé hinh ludi rdt chdt ché, diéu nay phdn nao han ché uu
diém ciia cong nghé nay. Bai bdo chimg minh su dnh hudng cuia do hinh ludi dén két qud dinh vi
diém khi xdy dung luéi GPS canh ngdn la khong ddang ké.
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Cong nghé dinh vi toan cau - GPS da thuc su
mang lai hiéu qua kinh t€ ky thuat trong nganh
do dac Ban d6 & trén thé€ gidi néi chung va &
Viét Nam noi riéng. Hién nay da c6 nhiéu cong
trinh nghién cttu vé GPS phuc vu cong tdc Tric
dia Ban do, dac biét la nhiing quan diém khdc
nhau vé anh hudng cta két cau d6 hinh lu6i dén
dd chinh xdc mang lu6i. Trong bai bdo nay
ching t6i khao sat anh hudng ctia do hinh ludi
trong xay dung mang lu6i canh ngdn bang cong
nghé GPS. Noi dung bai bao trinh bay co s6 1y

thuyét va két qua thuc nghiém trén 3 khu vuc
thuoc Hai Phong, Quang Ninh, Dik Nong tir d6
dua ra mot s6 két luan va kién nghi vé mang lu6i
canh ngan dugc xay dung bing cong nghé GPS.

I. NGHIEN CUU LY THUYET VA THUC
NGHIEM

1. Co s6 ly thuyét

Nguyén 1y cua cong nghé dinh vi toan cau -
GPS 1a x4c dinh vi tri diém dua vao bai todn
khoang cach gia. Noi dung cua bai toan dugc
mo ta & hinh sau:

Hinh1: Thu tin hiéu tir 3 vé tinh

Cong thic tinh canh do bang cong nghé GPS:
R=c(t+At)= 0
VX, =X+ (Y, =YV +(Z, - Z) +cAt
trong do:

—R: Khoang cach gia tir vé tinh dén mdy thu
—Xs, Y, Zg: Toa do cua vé tinh S trong hé toa

do dia tam tai thoi diém t
-X, Y, Z: Toa do cua di€ém can xac trong hé

toa do dia tam

—c: Khoang cach gia tir vé tinh dén may thu

—At: thoi gian lan truyén tin hiéu tir vé tinh
dén may thu

Dé gidi bai todn véi 4 an s6 trong cong thic
(1) chi can biét toa do cua 4 vé tinh. Néu quan
trac duoc n vé tinh s& giai bai toan theo phuong
phédp s6 binh phuong nhoé nhat. Khi do, ta ¢c6 n
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phuong trinh sai s6 dang:

14 :_(Xi_Xo)dx_(Yi_Yo)dy
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trong cong thitc tréni= 1 +n.

Néu ky hiéu ma tran hé s6 clia phuong trinh sai
s6 trén 12 A, vector s6 hang tu do 1a L va vector 4n
s0 1a X ta s€ c6 dang tich cac ma tran nhu sau:

AX+L=0 3)

Do pham vi nghién cttu mang luéi GPS canh
ngin nén c6 thé coi cdc khodng cach gia thu
duogc 1a cing do chinh x4c, do d6 ta lap dugc hé
phuong trinh chuén c6 dang:

ATAX+A™L=0 4)

Giai hé phuong trinh chuin ta ¢6 dugc vector
4n s6 X. V6i ma tran két qua X va ma tran L, c6
thé tinh duoc ma tran V va sai s6 trung phuong
trong s6 don vi p. Pong thoi, dé phuc vu cho
ddnh gia do chinh x4c cdc 4n s6 ta tinh dugc ma
tran trong s6 dao Q4 theo cong thiic sau:

Qu Qun Qi Qu

- Qa1 Qpn Qi Qu
Q=(ATA) "= (5)

Qs Q3 Q3 Qu

Qu Qu Qu Qu

Tir day c6 thé danh gia dugc do chinh clia cac
an s6:

m, = .

my = MW Q22

6
m, = p4/Qx3 ;mAt =/ Qyy ©)

Trong k§ thuat do GPS, dé ddnh gia do chinh
xéc thuong st dung hai chi s6:

PDOP - Position Dilution Of Precision - Do
phan tan vi tri diém

GDOP - Geometry Dilution Of Precision -
bo phan tan hinh hoc

Céc chi s6 nay khong phu thudc vao d6 hinh
luéi va duge tinh nhu sau:

PDOP = ,/Q,; + Q,, + Qg3

GDOP = \/Qll + Q) + Q33+ Quy

2. Thuc nghiém

Dé c6 két qua thuc nghiém ching minh anh
huong ctia d6 hinh dén két qua dinh vi bang cong
nghé GPS, chiing t6i da tién hanh trén 3 khu vuc
khac nhau vé vi tri dia 1y, chénh cao dia hinh va
thuc nghiém vao cdc thoi diém khac nhau. Tai mdi
khu thuc nghiém, trén cing cdc diém moc ngoai
thuc dia ti€én hanh st dung 3 mdy Trimble Geo XT
2005 do doc 1ap 3 mdy tao thanh mang lu6i cic
tam giac day dac va do 2 may tao thanh mang luéi
hinh sao hoac lu6i dudong chuyén don (theo hinh 1,
2, 3). Sau khi do dac tai thuc dia tién hanh binh sai
st dung chung 1 diém g6c bing phin mém
GPSurvey 2.35 cua hang Trimble Navigation —
My, toa do — do cao clia cic diém sau binh sai
dugc thong ké trong bang 1, 2, 3. Chénh léch toa
do céc diém clia ludi tinh tir hai dang d6 hinh déu
nam trong han sai cho phép.

(7

Hinh 1: Khu vuc Ddk Nong
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dung bang 3
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Bdng 1: Két qud so sanh khu vicc Ddak Nong
(Kiém dinh mang ludi tam gidc thity cong nha mdy thiy dién Ddk R Tih — Gia Nghia - Ddk Nong)

D6 hinh 1uéi tam gidc ddy dac

Do hinh luéi hinh sao

Sai 1éch toa do (m)

TT Name]

X(m)

Y(m) | H(m)

X(m)

Y(m)

Hm) | X

Y

h

1 |TCO5| 1323352.290

570950.248 |583.158

1323352.289

570950.245

583.166

0.001

0.003

-0.008

TCO06| 1323294.819

571457.435 {606.189

1323294.820

571457.436

606.188

-0.001

-0.001

0.001

TCO8| 1321548.997

571383.773 |615.622

1321548.997

571383.773

615.622

0.000

0.000

0.000

TC09| 1321495.675

571602.559 |607.259

1321495.675

571602.559

607.259

0.000

0.000

0.000

TC11| 1321007.917

571988.181 |505.589

1321007.918

571988.181

505.590

-0.001

0.000

-0.001

QN | W

TC16| 1319982.358

570999.667 [495.137

1319982.358

570999.666

495.139

0.000

0.001

-0.002

Trung binh sai 1éch theo cic phuong X Y H

0.000

0.001

-0.002

5 Network Map: Ha_long2

Hinh 2: Khu vuc Quang Ninh

Fie Staon Easeines [ Yew Fepot: Help

25 Notwork Map: Yen_the
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Bdng 2: Két qud so sdanh khu viuc Qudang Ninh
(Du dn quy hoach xda Ha An huyén Yén Hung — tinh Qudng Ninh)
D6 hinh lué6i tam gidc day dic D6 hinh 1uéi hinh sao Sai 1éch toa do (m)
STT|Name
X(m) Y(m) H(m) X(m) Y(m) H(m)| X Y h

1 119430 2316879.011 | 511253.109 |23.301| 2316879.011 | 511253.109 |23.301{0.000| 0.000 | 0.000
2 |GPS01| 2320299.903 | 516848.579 |20.822| 2320299.901 | 516848.577 |20.826/0.002 | 0.002 | -0.004
3 | TBOI1 | 2320896.714 | 520326.852 |17.064| 2320896.708 | 520326.866 [17.052|0.006| -0.014 | 0.012
4 | TBO3 | 2320648.966 | 520393.222 (29.751| 2320648.954 | 520393.237 |29.708|0.012| -0.015 | 0.043
Trung binh sai léch theo cac phuong X Y H 0.005-0.007 | 0.013
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Hinh 3: Khu vuc Hdi Phong

iz Network Map: Thuy_Nguyen

Fe Stion Baelres [ Vew Bepots Hep

Lu6i GPS xay dung bang 3 mdy
tao thanh luéi tam gidc day dac

100

7 Network bap: Thuy_nguyen?
Vi Reprls Hep

fie St Eaelies [

Lu6i GPS xay dung bing 2 mdy
tao thanh hinh sao treo

10w

Chiéu dai canh trung binh 0.4km

Bdng 3: Két qud so sdanh khu vuc Hdi Phong
(Ldp ho so luci GPS va lugi duong chuyén cdp Il Tuyén duong truc chinh khu do thi va cong
nghiép Bdic Song Cdm)

STT | Name

D6 hinh luéi tam gidc ddy dac

D4 hinh 1u6i hinh sao

Sai 1éch toa do (m)

X(m)

Y(m)

H(m)

X(m)

Y(m)

H(m)

X

Y

h

1 |DC26

2312251.584

575927.522

1.507

2312251.589

575927.522

1.507

-0.005

0.000

0.000

DC27

2312106.690

576071.925

1.134

2312106.690

576071.925

1.134

0.000

0.000

0.000

DC28

2312299.269

576139.235

1.328

2312299.261

576139.235

1.328

0.008

0.000

0.000

DC29

2312276.874

576281.704

1.529

2312276.879

576281.709

1.529

-0.005

-0.005

0.000

9, T N "N O I S

DC30

2312232.260

576534.915

1.216

2312232.268

576534.914

1.215

-0.008

0.001

0.001

Trung binh sai 1éch theo cac phuong X Y H

-0.002 | -0.001 | 0.000

L. KET LUAN VA KIEN NGHI

Trén co s& phan tich 1y thuyét két hop véi
két qua khao sit thuc nghiém ching toi dé
nghi khi do dac mang lu6i GPS canh ngin xay
dung trén pham vi nhé khong can thiét phai
thiét k€ d6 hinh lu6i mot cach chat ché nhu
mang luéGi truyén thong. Ludi canh ngén do
bing cong nghé GPS c¢6 thé 1a hinh sao hoic
dudng chuyén don nhu vay sé nang cao hiéu
qua kinh t€ mot cach rd rét dong thoi van bao
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dam do chinh xac, dac biét doi véi cac don vi
c6 s0 lugng may thu GPS han ché.

Dé 4p dung két qua khéo sdt trén day, chi
can lap k& hoach do that chi tiét, cu thé vé thoi
gian do, chi s6 PDOP, GDOP va céc chi s0
khic nhu TDOP, VDOP, HDOP - tuong tu
nhu tién hanh ugc tinh do chinh xac luéi mat
bang Nha nudc. Mit khac, trude khi ti€n hanh
do dac tai khu vuc nao dé nén lay toa do va
lich vé tinh tr mot dén hai ngay trudc khi do



dé xdc dinh thoi gian do va cdc chi s6 PDOP thodng (géc ngudng quan sét), cich xa cac cot
va GDOP bang chuong trinh 1ap lich vé tinh. thu phéat séng va khong dung dién thoai di
To6t nhat 14 nhitng gid tri ndy nam trong pham  dong ciing nhu cdc mdy bo dam cong sudt 16n
vi 4 + 5. Mot vin dé khong kém phan quan trong khi dang thu tin hiéu.

trong 12 vi tri diém do GPS can dam bdo thong

Tai liéu tham khao

1. Hoang Ngoc Ha (2006), Binh sai tinh todn ludi trdc dia va GPS, NXB Khoa hoc K§ thuat, Ha Noi.

2. Quy pham thanh ldp bdn do dia chinh ty 1é 1:500 — 1:1000 — 1:2000 — 1:5000 (2001 ), Bo Tai
nguyén & Moi trudong

3. Barry F.Kavanagh (2006), Geomatics, Prentice Hall — Pearson Education, Saddle River — New
Jersey — Ohio.

4. Alfred Leick (2004), GPS satellite surveying, John Wiley & Sons,Inc — Hoboken — New
Jersey.

Summary:
STUDY ABOUT EFFECT OF GEOMETRY OF GROUND CONTROL POINT TO

ACCURATE POSITION IN SHORT BASELINE NETWORK BY USING GPS

BUI THI KIEN TRINH

Water Resource University
DOAN VAN CHINH

Le Quy Pon Technical University

Nowadays, it is more popular to use Global Positioning System in surveying and mapping,
specially in making ground control netwoks. In Vietnam there are many difference ideas about the
effect of geometry of ground control point to accurate position. By theory and practice, this paper
show that this effect is very small. So we also strong recommend you need not care about it when
using GPS to make short baseline-network.

Nguoi phdan bién: TS. Hoang Xuan Thanh

35



