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NGHIEN CUU TiCH HOP MAY THU GNSS
UG MAY TOAN DAC DIEN TU TRONG DO DAC
PHUC UU THANH LAP BAN DO DIA CHINH

O PHAM CONG KHAI
Trudng Pai hoc M6 - Dia chat

Toém tat: Khi ing dung céng nghé GNSS/CORS/RTK dé do dac thanh Iap ban dé dia chinh & trong khu
vuc dé thi, ddn cu déng duc, nhiéu céng trinh xay dung cao tang da lam cho cac may thu GNSS khéng
nhéan duogc tin hiéu vé tinh. Bai bao nay trinh bay mét nghién cuu tich hop may thu GNSS vdi may toan
dac dién tir dé do dac phuc vu thanh Iap ban dé dia chinh trong dé thi. Mdy thu GNSS duogc tich hop vao
may toan dac dién tir nho viéc gia céng co khi chinh xac dé cho tam pha dng ten may thu GNSS trung
Vvdi truc dung cua may toan dac dién tu va dugc tich hgp véi nhau nho 6¢ néi dugc gia céng ché tao.
Thiét bi tich hop dugc kiém nghiém danh gia dé chinh xac bang phuong phap do déi sanh dua vao céc
diém da biét toa dé. Sai léch vé thanh phan toa dé I6n nhat Ia 0.013m va nhoé nhéat la 0.003 m khi thiét 1ap
diém khéng ché do vé. Sai Iéch vé thanh phan toa dé I6n nhat la 0.023m va nhdé nhat la 0.011m khi do
diém chi tiét. Thiét bi tich hgp dugc ung dung dé do thuc nghiém cho mét khu vuc trén dia ban phuong

Nghia Tan (Cau Gidy, Ha Néi)

T khéa: Céng nghé GNSS/CORS/RTK; May thu GNSS; May toan dac dién tir; Ban dé dia chinh.

M& dau: TU trudc téi nay, cdng tac do dac thanh
lap ban dé dia chinh chl y&u dugc thyc hién bang
phuong phap toan dac véi viéc sl may kinh vi quang
hoc hodc may toan dac dién ti. Phudng phép nay
phai trai qua cong doan thanh lap mang Iudi khéng
ché dia chinh cd s dén thanh 1ap Iudi khéng ché do
vé, vi vay mat nhiéu thdi gian va cong stic, cong tac
do dac ngoai thuc dia kéo dai, phu thudc nhiéu vao
diéu kién thgi ti€t. Ngay nay, véi sy phat trién cla
cdng nghé hé théng vé tinh dan dudng toan cau
(GNSS), cong tac dinh vi trén mat dat dugc thuc
hién bang viéc thiét 1ap mang Iugi cac tram tham
chiéu hoat dong lién tuc (CORS) [1]. Vi mang lugi
tram CORS céng tac do dac thanh lap ban dé dia
chinh hién nay chl yéu thuc hién theo phuong thic
do dong xU ly tic thGi (Real Time Kinematic - RTK)
[2]. Viéc ung dung phuong thitic do theo cdng nghé
GNSS/CORS/RTK da dem lai hiéu qué rat I6n trong
viéc thanh 1ap ban dé do khong phai thanh lap ma-

_ng ludi khéng ché& qua nhiéu cdp nén rut ngén thoi
gian do dac, tén it nhan lyc, gidm khoi lugng cong
viéc ngoai thuc dia va cho dbé chinh xac cao [3], [4].
Hién nay, viéc st dung may thu GNSS chi phi thap
trong dinh vi RTK da dudc Gng dung cé hiéu qua
trong dia tin hoc [5]. D& (ing dung céng nghé GNSS/
CORS trong cong tac do dac thanh lap ban dé dia
chinh, trong nghién clu [6] cac tac gia da danh
gia do chinh xac ctia céng nghé CORS don trong
thanh lap ban dé dia chinh ty 1& I6n. Tuy nhién, khi
Ging dung céng nghé GNSS/CORS/RTK dé do dac
thanh 1ap ban dé dia chinh trong khu vuc dé thj véi
mat do nha cao tang day dac da lam cho cac may
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thu GNSS khéng thu dugc tin hiéu vé tinh, do dé
khéng nhan dugc két qua do. P& tan dung nhiing
uu diém clia c& cdng nghé GNSS va toan dac dién
tl, bai bao nay da trinh bay mét nghién ctu tich hgp
may thu GNSS véi may toan dac dién ti dé do dac
thanh lap ban dé dia chinh dé thi.

Phuong phap nghién ctu

May toan dac dién t& va may thu GNSS la hai
loai thiét bi do dac dugc s dung trong tréc dia véi
nhiéu muc dich khac nhau trong d6 dugc sl dung
dé thanh lap ban dé dia chinh. Tuy nhién, méi loai
thi€t bi déu c6é nhiing uu, nhugc diém cla né. Dé
phat huy hé&t kha ning uu diém cia hai loai thiét bi
nay can tich hgp ching lai véi nhau dé tao ra mot
thi€t bi dong bd thuc hién dugc dong thdi ca hai
chiic nang la thiét lap diém khéng ché do vé va do
chi tiét. D& tich hgp may thu GNSS vao may toan
dac t0 thi trén tay cam cla may toan dac dién ti
tai vi tri truc diing clia may di qua, ti€n hanh khoan
gia cdng cd khi chinh xac dé tao thanh mét hinh try
c6 dudng kinh bang véi dudng kinh clia 8¢ nGi may
thu GNSS, sau d6 kiém tra tinh déng tam clia may
toan dac dién ti va 6c ndi may GNSS. Pé tich hgp
may thu GNSS vao may toan dac dién ti, mot ¢
ndi chuyén dung da dudc thiét k& ché tao dé dam
b&o sao cho mdt dau ren I&p dudc vao tay cAm may
toan dac dién ti va mot dau ren dé 13p may thu
GNSS (Hinh 1a). Sau khi 8¢ ndi dugc gia cdng ché
tao, moét dau dugc bat vao tay cAm cla may toan
dac dién tli, moét ddu dugc bat vao may thu GNSS
sé dudgc mot thiét bi tich hgp ca may toan dac dién
tl véi may thu GNSS (Hinh 1b).
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Hinh 1. May thu GNSS dugc tich hop véi may
toan dac dién ti

Qua trinh do chi tiét thanh 1ap ban dé dia chinh
dudc thuc hién bang cach dat may toan dac dién ti
da dudgc tich hgp may thu GNSS trén chan may &
tai mot diém bat ky trong khu viic can do vé sao cho
c6 goéc mé 1én bau trdi I6n nhat, c6 tam bao quat
réng nhat, sau d6 chi can ti€n hanh can bang may
toan dac dién ti ma khéng can dinh tam. Thyc hién
thao tac dinh vi theo phuong thic RTK vd&i mang
lugi tram CORS d6i v6i may thu GNSS dé xac dinh
toa do cho di€ém tram may, sau dé nhép toa dd nay
vao chuic nang do chi tiét clia may toan dac dién td.
Thao may thu GNSS ra khdi may toan dac dién tu
va l4p lén sao do réi di chuyén dén vi tri méi lam
diém dinh huéng va ti€p tuc thao tac dinh vi theo
phuong thiic RTK dé xac dinh toa do cla diém nay
(Hinh 2). Toa do cla diém dinh hudng cling dugc
nhap vao may toan dac dién t{.

a) Diém tram do b) Piém dinh hudng

Hinh 2. Thiét lap diém tram do va diém dinh
hudng khi do chi tiét thanh Idp ban dé dia chinh

K&t qua nghién cuu va thao luan

Danh gia dé chinh xac cua thiét bi tich hop may
toan dac dién t va may dinh thu GNSS

Pé danh gia do chinh xac cla thiét bi tich hgp
mady toan dac dién ti va may thu GNSS trong cong
tac do dac thanh lap ban dé dia chinh, phudng phap
do d6i sanh diém song trung & ngoai thuc dia da
dudc ti€n hanh. Trong nghién ctiu nay da sl dung
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may toan dac dién ti GTS-239N cla hang Topcon
(Nhat Ban) tich hgp véi may thu GNSS Hi target-
V200 (Trung Quéc). St dung céac diém khéng ché
dia chinh da dugc thanh lap bang céng nghé GPS
va da xac dinh dudgc toa dé chinh xac.

Dua vao toa dé xac dinh dugc theo ky thuat
GNSS/CORS/RTK cla hai diém dia chinh cd s6
GT02 va GTO03 va toa do6 da biét, sé tinh dudc
dé sai léch vé cac thanh phan toa do theo cong
thic (1)

Ox = Xaso = Xark

Oy =Yg - ‘YRTK R ,

Sai léch vé cac thanh phan toa d6 cla hai diém
dia chinh cd s GTO02 va GT03 (Bang 1).

S dung toa dd cua hai diém GT02 va GT03
nhap vao trong chudng trinh do clia may toan dac
dién tir (GT02 la diém tram may con GTO03 1a diém
dinh hudng) va tién hanh do chi ti€t theo nguyeq 1y
toa db cuc vdi chugng trinh do toa d6. Cac diém chi
ti€t nay dugc danh ddu bang son va da dugc xac
dinh toa db tu trudc, khi d6 sé xac dinh dudc sai
léch toa do cho cac diém (Bang 2).

Véi s6 lieu & (Bang 2) nhan thay réng diém chi
tiét c6 sai léch 16n nhéat vé thanh phan toa do X la
0.018m va thanh phan toa doé Y la 0.012m. Theo
tiéu chudn quy pham [7], thiét bi tich hgp gitia may
thu GNSS va toan dac dién tli hoan toan cé thé ting
dung dé do vé chi tiét thanh lap ban dé dia chinh
trong khu viic do thi ma khéng can phai thanh lap
luGi khdng ché do vé qua nhiéu céap.

K&t qua do dac thuyc nghiém thanh lap ban dé
dia chinh b&ng thiét bi tich hgp

Pé ti€n hanh cdng tac do dac thuc nghiém thanh
lap ban dé dia chinh bang thiét bi tich hgp may thu
GNSS va may toan dac dién tl, khu vuc dugc lya
chon thudc phudng Nghia Tan (Cau Gidy, Ha Noi).
& khu vuc nay chii yéu la nha cao tdng do cac ho tu
xay dung. Budng di trong khu dan cu tuong d6i nhé
cho nén cong tac do dac bing céng nghé GNSS/
CORS/RTK kh thuc hién dugc do tm théng thoang
I&én bau tr&i bi han ché&, may thu GNSS khéng thu
dudc tin hiéu vé tinh. Do doé, viéc két hgp do bang
cong nghé GNSS véi may toan dac dién ti la giai
phap t6t nhat véi nhiing khu vuc dan cu déng duc
trong thanh phé.

S0 dung tram CORS-N001 dudc l&p d&t & trong
khuon vién cla trudng Dai hoc M6 - Dia chat (hinh
3a) dé xéac dinh toa do cho diém tram may va diém
dinh huéng (hinh 3b) theo ky thuat dinh vi RTK [8]
(Hinh 3).

Sau khi xac dinh dudc toa do diém tram may va
diém dinh hudng, st dung may toan dac dién ti dé
do chi tiét theo phudng phap toa do cuc sé xac dinh
dudc toa do cla cac diém chi tiét. Toa do mot sd
diém chi tiét dugc do bang hé thiét bi tich hgp may
thu GNSS va may toan dac dién tl & khu vuc thuc
nghiém (Bang 3).
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Bang 3. Toa dé6 mét s6 diém chi
tiét do bang thiét bi tich hop may
thu GNSS va toan dac dién tir

T X (m) Y (m)
1 2328423.094 | 581665.606
2 2328421.663 | 581665.767
3 2328421.679 | 581668.169
4 2328424.243 | 581668.640
5 2328424.366 | 581668.573
6 2328425.991 | 581672.847
280 | 2328449.380 | 581722.642
281 | 2328442.848 | 581718.345
282 | 2328441.552 | 581714.644
283 | 2328438.320 | 581707.599

VGi toa dé cla céc diém chi
tiét nay, céng tac thanh lap ban
do dia chinh va cac hé sag ky thuat
thira d&t s& dugc thuc hién béng
nhiing phan mém chuyén dung.

Ké&tluan: Ngay nay cong nghé
GNSS/CORS dugc st dung rong
rai trong do dac thanh lap ban dé
dia hinh, dia chinh bang phuong
thuc dinh vi RTK. VGi uu thé vugt
troi, cong nghé GNSS da lam
thay déi phuong thic xay dung
mang Iudi khéng ché tric dia
truyén théng ti mang Iudi cac
diém tinh chuyén sang mang
cac tram déng do la mang Iudi
cac tram tham chi€u hoat dong
lién tuc CORS. V&i mang lugi
cac tram CORS, phuong thuc do
do xu ly tic thGi RTK do chinh
xac cao dugc ung dung rat rong
rai trong cac cong tac trac dia
ban dé, trong do6 c6 cong tac do
dac thanh lap ban dé dia chinh.
Nghién clu nay da khac phuc
dugc nhugc diém khi dinh vi theo
céng nghé GNSS/CORS/RTK dé
do dac thanh lap ban dé dia chinh
trong dé thi véi mat dé nha cao
tang I6n, kha nang théng thoang
l&én b&u trdi bi han ché& l1am cho
cac may thu GNSS khéng thu
dudc tin hiéu vé tinh. Thiét bi
tich hgp gilia may toan dac dién
tl va may thu GNSS la mot giai
phap t6i uu, cho phép tan dung
uu diém cla ca hai cong nghé
GNSS va toan dac dién ti trong
cong tac do dac thanh lap ban
dé dia chinh. Thiét bi tich hgp
may toan dac dién va may thu
GNSS cho phép thiét lap diém
khong ché do vé véi sai so vij tri
I6n nhat la 19mm va nhd nhat la
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Bang 1. Sai léch toa dé cdc diém dia chinh co sé

Ten Toa 6 géc (m) Toa dd do bang Sa:i léch thﬂénh Sai ]éch
méc T GNSS/CORS/RTK (m) phan toa dé (m) | vitri (m)
Xaée Yaéc Xrrk YRk dX dy 5P
GT02 | 1113153.565 | 584655.238 | 1113153.568 | 584655.231 | -0.003 | 0.007 0.008
GTO03 | 1113374.469 | 586421.754 | 1113374.466 | 586421.735 | 0.003 | 0.019 0.019
Bang 2. Sai léch toa db cac diém chi tiét
pidm | To@ do do béi’ng toan dac | Toa do do bang may tich Sailéch thanh | Sai léch
chi tiét dién tr (m) hop (m) phan toa d6 (m) | vitri (m)
XTD YTD XTH YTH X 8y oP
1 1111367.937 | 586423.672 | 1111367.931 | 586423.684 | 0.006 | -0.012 0.013
2 1111384.465 | 586419.046 | 1111384.472 | 586419.055 | -0.007 | -0.009 0.011
3 1111391.497 | 586431.786 | 1111391.511 | 586431.794 | -0.014 | -0.008 0.016
4 1111392.592 | 586447.225 | 1111392.604 | 586447.231 | -0.012 | -0.006 0.013
5 1111392.538 | 586474.670 | 1111392.528 | 586474.675 | 0.010 | -0.005 0.011
6 1111368.784 | 586468.265 | 1111368.802 | 586468.280 | -0.018 | -0.015 0.023

.
a) Tram CORS-N00O1

b) Diém tram may

Hinh 3. Xdc dinh toa dé diém tram may
béng céng nghé GNSS/CORS/RTK

8mm va xac dinh diém chi tiét
vGi sai s6 I6n nhat 1a 23mm va
nhd nhatla 11mm.
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