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Thanh 14p lwéi khong ché mit bang bang cong nghé GPS
phuc vu giang day thuc hanh, thye tap trac dia
tai Truong Dai hoc Kién truc Ha Noi
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Abstract: Students at Hanoi Architectural University are currently engaged in practical coursework and
geodetic internships within the campus premises, using hypothetical data provided by guiding instructors.
Consequently, the outcomes have not fully met the stated objectives. To enhance the quality of education,
integrating theory with practical application requires establishing a standardized benchmark system
aligned with the national coordinate framework. Utilizing GPS technology to establish a coordinate
control network is appropriate and efficient in addressing the limitations of non-aligned benchmark
points, saving costs and time, while ensuring accuracy.

Keywords: GPS, grid control, geodetic, coordinate control network

1. Giéi thi¢u

Hoc phﬁn Tréc dia, Thuc tap tric dia va thuc tap
t6t nghiép (ndi dung lién quan dén trdc dia) do bd
mon Ky thuat ha ting quan ly. Hang nam, bo mon
da giang day va hudng dan cho sinh vién thudc phan
l6n cac chuyén nganh dao tao tai Truong Pai hoc
Kién trac Ha Noi tai khu vuc thude pham vi khuén
vién cua truong. Tuy nhién, sinh vién dang hoc voi
cac s liéu gia dinh do gido vién hudéng din cung
cap, cac sb liéu nay khong gin véi hé toa do Nha
nude. Do do, két qua thyc tap cua sinh vién chua
thue su dat duoc muc tiéu da dé ra. Dé nang cao chat
lwong dao tao, gan 1y thuyét véi thuc hanh, nang cao
k¥ ning thuc hanh, thi viéc xay dung hé thdng cac
s6 liéu mébc chuan (luwdi khong ché trac dia) gin véi
hé toa d6 Nha nudc phuc vu cong tac thuc tap cua
sinh vién la cép thiét, tao ra su déng bo trong viéc
giang day, danh gia két qua thyc tap cta sinh vién
cac chuyén nganh dio tao trong truong. Ludi khdng
ché tric dia duoc xay dung nham muc dich tao co s&
théng nhét va chinh xac vé mit toa do cho cac diém
khdng ché phuc vu cong tac do vé& thanh lap ban do.
Lud6i khdng ché tric dia duoc thiét ké, do dac, tinh
toan théng nhat trong hé toa do0 Nha nudc, st dung
cac diém hang cao Nha nuéc 1am diém khoi tinh.
Ngay nay, c6 nhidu céng nghé do dac xdy dung luéi
khdng ché tric dia, phd bién 1a cong nghé toan dac
dién t va cong ngh¢ GPS. Trong do, cong ngh¢ GPS
cho phép thanh lap ludi khéng ché tric dia voi do
chinh x4c cao, tiét kiém thoi gian va khéc phuc duogc
nhitng han ché cta viéc cac diém mdc khong thong

huéng. Viée sir dung cong nghé GPS dé thanh lap
lu6i khdng ché mit bang 1a phu hop, tiét kiém chi
phi, thoi gian va dam bao d6 chinh xac
2. Noi dung nghién ciru
2.1. Quy trinh thanh ldp lwéi khong ché mdt bang
b&ng cong nghé GPS

Cong tac thanh 1ap ludi khong ché mit bang bang
cong nghé GPS duogc thuc hién dua trén Kkét qua: (1)
Thu thép tai liéu: Dya trén cac thong tu [1], [2], cac
to ban do dia hinh, cac to ban d6 dia chinh sin ¢6 cta
khu vuc; (2) DBo dac ngoai thuc dia: Su dung phuong
phap va dung cu do cua cong ngh¢ GPS; (3) Xu ly
s6 liéu: Tién hanh binh sai, danh gia két qua do dac.

Can ci¥ phap 1y, Co s& khoa |

Céng tic chuin bi Gidi thiéu khu vyc nghién |

Gidi thigu cong nght GPS |

Thiét ké hwéi, chon didm,
chén méc. chon diem sée

Thiét ké ca do

Té chic the hign

Té chirc do dac

X 17 s6 ligu |

So dd méc ludi khéng ché ‘

K&t qua nghidn ciru

Bang 56 liu sau binh sai ‘

So dé 2.1. Céc buée thanh ldp lwéi khong ché do vé
*Gidi thiéu khu vuc nghién ciu
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Vi tri dia 1y Truong Pai hoc Kién trac Ha Noi
O toa do 20° 58’ 50.9" N, 105° 47’ 20.7" E. Trudng
thugc dia phan Phuong Van Quan, quan Ha Dong,
Thanh phd Ha Noi véi dién tich khoang 2ha. Pia
hinh cua truong bang phang, triing so voi khu dan cu
hién hitu xung quanh va tuyén duong Nguyén Trii
trudc mat.

Truong hién c6 31 don vi trye thude, trong do co
14 don vi thudc khdi dao tao, 11 don vi thuge khbi
quan ly va phuc vu dao tao, 06 don vi thude khdi lao
dong san xuat va chuyen giao cong nghe
2.2. Xdy dwng lwéi khéng ché mait bing bang cong
nghé GPS

Qua trinh thuc hién xay dung ludi khéng ché mat
béng khu vuc Truong Dai hoc Kién tric duge thuc
hién theo so d6 quy trinh sau:

CONG TAC CHUAN BI
(Bdn db, s6 liéu cac diém khong ché hang cao....)

Vv

| Khio sat thuc dia va thiét ké luéi |
N2

| Chon diém va chén moc |
NZ

| Do GPS ngoai thuc dia |
Vv

| Trit vé xit 1§ s6 liéu do |
v

| Bien tap s6 liéu theo quy dinh ctia BO Tai nguyén va Moi trudng |

So do 2.2. Cong tac xdy dung ludi khong ché mdt
bang bang cong nghé GPS
2.2.1. Thiét ké luéi, chon diém, chon méc, chon diém
goc

Viéc thanh 1ap ludi khéng ché mat bang khu vuc
Truong Pai hoc Kién trac dugc thiét ké dua trén
nhitng nguyén tic chung [5].

Sau khi nghién ctru mat bang, cac cong trinh hién
hitu két hop véi vi tri cac diém méc toa do chung toi
tién hanh cong tac chon diém x4y dung mdc bao dam
theo cac yéu cau ky thuat. DS hinh dam bao d6 chinh
xac ludi khéng ché, tién loi cho viéc phat trién cac
mang ludi cép 2, do v& ban dd dia hinh ty 1€ 1/500.

- Vi tri diém dugc chon phai phu hop véi yéu cau
ctia thiét ké k¥ thuat, thuan loi cho viéc do ndi va cho
cac cong tac do dac tiép theo.

- Piém chon phai dugc dat ¢ noi co nén dat, da
on dinh, st dung duoc lau dai va an toan khi do dac.

- Vi tri diém chon phai thuan tién cho viéc lép dat
may thu va thao tac khi do, c6 khoang khong rong va
gbc cao cua vé tinh phai 16n hon 150°;
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- Vi tri diém chon phai thuan tién cho viéc thu
tin hiéu vé tinh, tranh hién tuong nhiéu tin hiéu do
qué gan cac tram phat song va sai s6 da duong dan
(Multipath) do phan xa tin hi¢u tir cac dia vat xung
quanh diém do. Vi tri diém chon phai cach xa ngudn
phat soéng vo tuyén cong sudt 16n (nhu thap truyén
hinh, tram vi ba) 16n hon 200m va céach xa cap dién
cao thé 1én hon 50m;

- Bi lai thuan tién cho do ngém;

- St dung hai diém trac dia hang cao gén khu vuc

truong
Bdng 2.1. S6 liéu goc diém tric dia hang cao
STT | Tén diém | X(m) Y(m) H (m)
1 166437 2321949.110 | 579987.381 6.636
2 166456 2315430.040 | 578991.999 4.411

Sau khi thiét ké lugi khong ché do v& trong
phong, ta can phai di khao sat thuc té, xac dinh vi tri
chinh xéc cac diém lugi va tién hanh gin mdc ngoai
thuc dia dya trén phuong an thiét ké ludi.

2.2.2. Thiét ké ca do

S6 ca do dugc tinh theo cong thirc sau: n=(m.S)/R

Trong do: S - 1a tong s diém trong ludi.

R - 12 s6 may thu sir dung dé do.

m - 1a s6 1an dat may lap trung binh tai diém.

Can clr vao phuong an thiét ké ludi, sé diém trong
ludi voi 4 may thu ching ta xac dinh duoc s6 ca do 1a
2 ca, thoi gian do 13 90 phat v6i diéu kién s6 vé tinh
quan sat khong it hon 6 va PDOP khong 16n hon 4.
2.2.3. T6 chite do dac: Cong tac do dac xay dung
ludi khdng ché do vé bang cong nghé GPS duoc tién
hanh trong khu vuc nghién cttu. Trong qua trinh do
dac, can phai chii y dén tin hi¢u may thu, thoi gian
bat tat may va thoi tiét dé luu nhat ky. Khi do dac
phai thuc hién theo lich do di duogc thiét ké tir trude.
2.2.4. Xir Iy 56 liéu: Str dung phan mém StaticGPSA
Ssistant ding dé trut s6 liu tir may do GPS sang may
tinh. S6 liéu do dac duoc luu vao file v6i dinh dang
“* dat”. Sau d6 sd liéu s& duge su 1y trén ph?m mém
Trimble Total Control

Phan mém Trimble Total Control dé tién hanh
binh sai s6 liéu do GPS. Pay 1a phan mém pho bién,
phu hop, chuyén dé xir 1i s6 liéu do GPS mét cach
nhanh chong, tién loi, dam bao do tin cay. Két qua
binh sai dugc chuyén sang phan mém DPSurvey dé
bién tap thanh 7 bang [1].

Phan mém Dpsurvey chuyén xir 1y s6 liéu tric
dia — ban do nhu: bién tap, binh sai, udc tinh. File két
qua dugc bién tap dudi dinh dang “*.doc”

Céc buoc xu ly s6 liéu noi nghiép dugc tién hanh
nhu sau:
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Khéi dong phin mém Chuyén 6 lizu két qua do tir

may thu GPS sang may tinh

StaticGPSA Ssistant

Tao dir an
¥

Imput s6 lidgu
i
Tién hanh xit 1i canh_
¥
Fix diém gdc (166437)
¥

Kh#i déng phin mém <
TRIMBLE TOTAL

¥

Chon trong s6 don vi
¥

Fix diém gdc (166456)

¥
Binh sai

| |
| |
| |
| |
| Binh sai |
| |
| |
| |

Nuit két qua binh sai lrdi
1a file dudi dinh dang text

Khéi déng phin mém

DPSURVEY

So do 2.3. Xur 1y s6 liéu do GPS trén mdy tinh

Trude khi tién hanh binh sai can phai xtr Iy canh
tire 14 can thiép tin hiéu vé tinh. Nhirng vé tinh yéu,
nhidu thi can phai cit tin hiéu yéu, nhiéu cta vé tinh
d6 ra khdi chuong trinh. Sau khi can thiép tin hiéu vé
tinh thi cin kiém tra sai s6 khép d0 hinh cua luéi. Sai
s6 khép dd hinh cua ludi nho hon sai s6 khép hinh
gidi han theo tiéu chuén thi tiép tyc tién hanh xir ly
s6 liéu [2].

Két qua sau binh sai s6 liéu do GPS ludi khong
ché mit bé’mg tai Truong Pai hoc Kién trac Ha Noi
nhu sau:
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Ludi khéng ché mit bang khu vuc Truong Pai

hoc Kién trac duoc xdy dung bao dam céc tiéu chi ki
thudt Nha nudc quy dinh trong tai liéu [1].

hién trong bang 2.2 [2].
Bdng 2.2. Két qud toa do va do cao sau binh sai

Két qua toa dd va do cao sau binh sai dugc thé

TT | Tén diém | BC * <) LC ¢ %9 H(m)

1 166437 | 20°59°21.07870 | 105°46°16.39216 | -18.292
2 | 166456 |20°55°49.25978 | 105°45°40.85578 | -20.436
3 Kl 20° 58’ 50.80700 | 105°47°20.67608 | -19.987
4 |K2 20° 587 50.58472 | 105°47°20.16985 | -19.780
5 |K3 20° 587 50.35851 105°47°20.20896 | -19.923
6 |K4 20° 58749.99280 | 105°47’20.69358 | -20.155
7 |KS 20° 587 49.45956 | 105°47°22.26653 -20.425
8 |K6 20°58°48.78187 | 105°47°22.31846 -19.816
9 | K7 20° 58’ 48.57676 | 105°47°22.16322 | -19.750
10 | K8 20°58°49.44182 | 105°47°21.22528 -19.713
11 | K9 20° 587 49.60289 | 105°47°21.48060 | -19.848
3. Két ludn

Xay dung duoc hé thong ludi khéng ché mat
bang khu vuc Trudong Pai hoc Kién_trﬁc bing cong
nghé GPS, dam bao du sb luong diém va d6 chinh
xéc, cac chi tiéu k¥ thuat cia Nha nude dé ra. Ung
dung cong nghé do GPS trong viéc thanh lap ludi
khéng ché mat béng khu vuc Truong Pai hoc Kién
tric tiét kiém thoi gian, chi phi, mang lai hiéu qua
kinh té cao. Cong nghé GPS gitp viéc 1ap ludi khong
ché do v& dugc thuc hién & nhitng dia hinh dic biét,
chia cat, khong thong huéng va yéu cau thoi gian xdy
dung lu6i nhanh.
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