SU PHU THUOC GIUA B0 CHINH XAC XAC BINH GH!?NH CAO TRAC DIA
VOl THOI GIAN CA DO TRONG BINH VI BANG GPS

Trén Vin Vién'

Tom tat: Bai bao nghién citu moi quan hé phu thudc gitta dé chinh xdc xdc dinh chénh cao trdac
dia véi thoi gian ca do khi sir dung cong nghé do GPS. So do do thwc nghiém la dé hinh tam giac
gom 3 diém nam tai Truong Pai hoc Thuy loi. Viéc do dwoc tién hanh trong 3 ngay bang mdy SR
20 do hang Leica sdn xudt, moi ngay do lién tuc 6 tiéng dong ho. Két qua xir Iy s6 liéu bang phan
mém chuyén dung LGO ciia hdng Leica cho thdy thoi gian ca do dnh hdng nhiéu téi dé chinh xdc
xdc dinh hiéu sé dé cao trdc dia. Cu thé 1a chénh cao cia cdc ca do cé thoi gian dol1h30’ khéng on
dinh, c6 bién dong I6n tir 14 mm dén 20 mm, trong khi dé cdc ca do c6 thoi gian do 3h on dinh hon
va chi bién déng trong khodng 3mm t&i 6 mm. Do vy dé ndng cao dé chinh xdc xdc dinh dé cao
khi thanh Idp ludi toa @6 twong dwong véi hang I quéc gia thi thoi gian ca do nén Xdp xi 3 tiéng

dong ho.

Tir khéa: Hé thong dinh vi toan cau GPS , thoi gian ca do.

I. MO PAU

Béng cong nghé GPS ta khong chi xac dinh
duogc vi tri mit bang cua cac diém ma con xac
dinh dugc d6 cao tric dia H cua ching so voi1
mat Ellipsoid, tir d6 c6 thé xac dinh duoc do cao
thity chuan cua diém so v6i miat Geiod theo
cong thire: h=H - {(1)

Trong d6 h 14 d6 cao thiy chudn, H 13 d6 cao
tric dia va ¢ 1a di thuong do cao

Trong thyc té, 6 chinh xac xac dinh do cao
cac diém bang cong nghé GPS 1a thip, thuong
khong tuong thich v&i1 @6 chinh xac xac dinh vi
tri mat bang, do vy trong cac cong trinh yéu
ciu cao vé do chinh xac xac dinh do cao thi
nguoi ta phai dung cac phuong phap do cao
truyén théng, vi du nhu do cao hinh hoc. Do
chinh xac xac dinh d cao bang cong nghé GPS
phu thudc chi yéu vao 2 yéu té do 1a chat luong
do canh va dd chinh xac xac dinh hi¢u di thuong
do cao gitta cac cdp diém can xac dinh chénh
cao. Chinh vi vay ma khi can nang cao d¢ chinh
xac xac dinh d cao, nguoi ta thuong tap trung
giai quyét 2 van dé trén. Tuy nhién trong thuc
té, do chinh xac xac dinh hi¢u s6 d6 cao con phuy
thudc vao thoi gian ca do va van dé nay hau nhu
chua dugc dé cap toi. Vi vay ching toi tién
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hanh nghién ciru mdi quan hé giita thoi gian ca
do véi hiéu sb do cao tric dia xac dinh duoc
bang may GPS vé&i muyc dich tim ra mbi quan hé
phu thudc ndy, tir d6 co thé dé xuit duoc giai
phap gop phan ning cao do chinh xac xac dinh
dd cao cua cac diém.

II. PHUONG PHAP PO VA KET QUA XU
LY

Dé giai quyét van dé trén chdng téi tién hanh
dat may GPS SR 20 cua héng Leica (Thuy si)
do tai 3 diém T11, Al, A3 nam trén cac ndc nha
cao tang ctua Trudong Dai hoc Thuy lgi (xem
hinh 1). Viéc do duogc tién hanh bing phuong
phép do tinh trong 3 ngay khac nhau, mdi ngay
do lién tuc trong 6 tiéng dong hd (6h)

Dung phan mém LGO 1a phin mém chuyén
dung cta hing Leica ding dé xu 1y cac sb lidu
do GPS ta co thé chia tach khoang thoi gian do
ra thanh céac ca do c6 thoi gian nho hon theo y
muén bang cach dung 1énh Windowing dé chon
(Window include) hoic cat (Window exclude)
cac khoang thoi gian do. Pé nghién ctru mbi
quan hé gitra thoi gian ca do vai do chinh xac
xac dinh hiéu s6 do cao, trong timg ngdy ching
t6i tién hanh chia tach ca do 6 gio ra thanh 2 ca
do 3 gio, sau d6 lai chia tich mdi ca do 3 gid
thanh 2 ca do 1gid 30 phat lién tiép nhau.
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Hinh 1. So d6 ludi do
thuc nghiém

A3

Xitr 1y tach biét tung ca do noi trén ta s€ nhan
dugc cac két qua chénh cao tric dia giita cac
diém & cac thoi diém do khac nhau va thoi gian
ca do khac nhau. Tién hanh so séanh céc két qua
nhan dugc ta s& c6 thé dua ra cac két luan vé su
phu thudc noi trén.

Do ca 3 diém déu chua biét toa d6 va d¢ cao
nén trong qué trinh binh sai ching t6i chon diém
T11 lam diém gdc va toa do gan ding cia nod
lam toa do khoi tinh d€ tinh toa do va do cao
cho 2 diém con lai trong tat ca cac ngay do va
cac ca do.

Tir cac két qua chénh cao sau binh sai ta V& dugc
cac do thi biéu dién chénh cao cua timg canh tng
VGi cac ngay do va ca do khac nhau (hinh 2+4).
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Hinh 3. D6 thi biéu dién su thay déi vé chénh cao
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Hinh 4. D6 thi biéu dién su thay déi vé chénh cao
Ciia canh A3-T11
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Trong cac dd thi trén, truc tung biéu dién
chénh cao giita cac diém tinh bang mét, truc
hoanh biéu thi 1an lugt cac ca do c6 thoi gian 1a
6 gio, 3 gio va 1gio 30 phat Gmg vdi 3 ngay do
khac nhau. Dé biét rd hon vé su bién doi ndy ta
lap cac bang so sanh su chénh léch vé chénh cao
I6n nhat (A max) tng voi thoi gian do khéac
nhau cua tirng ca do, trong tung ngady (bang 1)
va chénh léch vé& chénh cao 16n nhit giira cac
ngay do trong tung ca do (bang 2).

CHENH LECH VE CHENH CAO GIUA CAC CA PO
TRONG MQT NGAY

Bdng 1

Ngay do | Téncanh | Chénh léch chénh cao A max (m)

Ca do 3h Ca do 1h30’
1 Al-T11 0.0003 0.0119
A3-Al 0.0025 0.0062
A3-T1l 0.0022 0.0141
2 Al-T11 0.0025 0.0038
A3-Al 0.0006 0.0123
A3-T1l 0.0031 0.0117
3 Al-T11 0.001 0.0038
A3-Al 0.0007 0.0032
A3-T11 0.0017 0.0012

CHENH LECH VE CHENH CAO LON NHAT
GIUA CAC NGAY TRONG TUNG CA PO

Bdng 2
Tén Chénh léch chénh cao A max (m)
canh | 6h | 3hA | 3hB | 1h30A | 1h30B | 1h30C | 1h30D
_?111 0.006| 0.003| 0.006| 0.012| 0.009| 0.004| 0.012
A3
A 0.006| 0.003| 0.004| 0.013| 0.008| 0.005| 0.011
A3-
11 0.010| 0.006| 0.005| 0.017| 0.015| 0.009| 0.020

Nhin vao cic bang trén ta thiy trong timg
canh, bién dong vé chénh cao giita cac ca do
1h30” 16n hon nhiéu so véi cac do 3h. Diéu nay
thiy o trong két qua do cta timg ngay ciing nhu
giita cac ngay khac nhau (xem bang 3). Cu thé
trong cting 1 ngay thi bién dong 16n nhét & ca 3h
la canh A3-T11 Véi tri s6 1a 3.1 mm, trong khi
d6 bién dong 16n nhit ¢ ca 1h30 1a canh A3-T11
voi tri s6 12 141 mm. Con néu so sanh bién
dong trong cac ngay thi bién dong 16n nhit cua
ca 3h 12 6 mm ¢ canh A1-T11, bién dong 16n
nhat & ca 1h30 1a 20 mm & canh A3-T11.
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BIEN PONG CHENH CAO LON NHAT Theo quy chuan ky thuat qudc gia vé xay
Bang 3 dung ludi toa d6 do B Tai nguyén va Moi

Ton Chiéu Tri 56 bién dong (mm) tru’cmg ban hanh (QCVN 04:2009/BTNMT),

Cado daicanh | Trongmét | Gilia cac thoi gian do t6i thiéu khi thanh lap luéi toa do

canh (m) ngay ngay hang III quéc gia khi su dung may 1 tan va 2 tan

A3-T11 241 3,1 la 2 gio. So sanh voi két qua do thyc nghlem thi

3h ALT11 145 6 ta thay thm gian cua ca do hop 1y nén kéo dai
1h30 | A3-T11 | 241 14,1 20 hon va xap xi 3 gio.

I, KET LUAN Trén day 1a cac két luan rat ra duoc tur cac

Qua céc sd liu va phan tich ¢ trén ta thiy 15 két qua do thye nghiém ¢ khoang céch ngan va
ring do tin cdy Cla viéc x4c dinh chénh cao tric  SU dung mdy 1 tan . Do vay can tién hanh do
dia phu thugc vao thoi gian ciia ca do. Cac ca do thuc nghlem 0 khoang cach 16n hon tuong
c6 thoi gian do 3h cho do bién dong cua chénh duong voi khoang cach trung binh cua cac canh
cao 6n dinh hon va do chinh xéc cao hon so véi 1061 toa do quoc gia va dung may do 2 tan de
cac ca do c6 thoi gian do 1h30 phut. Diéu ndy 6 két luan toan dién va xac dang hon vé mdi
thiy & trong két qua do ciia timg ngay ciing nhu  quan hé phu thude nay.
gitra cac ngay khac nhau.
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Abstract
THE DEPENDENCE OF ACCURACY DETERMINING THE GEODETIC HEIGHT
DIFFERENCE ON THE LENGTHS OBSERVATIONAL SESSION

The paper studies the relationship between accuracy of determining the difference of geodetic elavation
with the length of shifts time measured using GPS technology. All control points is designed by triangle
network and the observation was carried out in 3 days, each day measured continuous during 6 hours using
RS 20 (the name of the GPS instrument , branch Leica production). The field data is transferred in computer
and processing by professional software LGO. The result show that the length of shifts time are greatly affect
to the accuracy of geodetic elevation. Specifically, if the period of time is 1.5 hours, the different elevation
observation is unstable, its change from 14 mm to 20mm. If the period of times observation is 3 hours, the
result is more stable, the different elevation change form 3mm to 6mm. Therefore, the length of shifts time
measured should be more than 3 hours when establishing the national level control network - class 3.

Key words: Global Positioning System, length of shifts time measured.
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