UNG DUNG LUOI
GNSS RTK

TRONG QUAN TRAC
TRUQT LO PAT
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NOI DUNG CHINH

1.Tong quan dé tai
2.Ung Dung GNSS RTK

3.Thi nghiém thwec té



TONG QUAN

Tinh cap thiét va Muc dich nghién ctru
Tinh cap thiét:
e Viéc 16 dat gay thiét hai 1on, can hé théng canh bao sém.
« GNSS RTK cung cap dit liéu chuyén dich mit dat theo thoi gian thuc vai do chinh

xac milimet.
* Phul hop v6i dia hinh phuec tap, tin dung ha ting GNSS/CORS san c0 tai Viét Nam.
Muc dich:

« Xay dung hé thong quan trac 1o dat baing GNSS RTK, theo dbi dich chuyén mit dat
tho1 glan thue.

» Thiét ké mang tram RTK pht hop dia hinh, dam bao hoat dong on dinh.

» Tich hop truyén dit liéu va x ly théng minh (NB-10T, Raspberry Pi).

» Danh gi4 hiéu qua va dé xuat tmg dung thuc tién trong phong chong thién tai.



POI TUONG, PHAM VI
NGHIEN CUU

Poi teong nghién ciru:

*Bé mit do truot 16 dat tai khu
vuc CO hguy co.

Chuyén dong cua cac diém
moc GNSS RTK theo thoi
gian thuec.

+T4Cc ddng clia CAC yéu to tu
nhién dén qua trinh truot 16.

*Hiéu qua va do chinh xac cua
cong nghé GNSS RTK

Pham vi nghién ctru:
«Khong gian: Khu vuc doi nui,
vung dan cu gan trién doc..
«Thoi gian: Quan trac vai tuan
dén vai thang, st dung dir licu
thuc dia va thoi gian thuc




Mot so Khai niém
- CO ban

Truot 16 dat 1a hién twong dich chuyén dat da trén
suon doc do mat 6n dinh, thuong xay ra tai ving
doi nui dudi tdc dong ciia mua 16n, hoat dong con
nguoi, dong dat va bién doi khi hau. Pay la tai bién
dia chat nguy hiém, gay thiét hai ning né vé nguoi,
tali san va mol truong.

Vi€éc quan trac truot 16 dat dong vai tro quan trong
nham phéat hién sém bién dang mai doc, ho trg canh
bado, dam bao an toan cong trinh va phuc vu quy
hoach.

Trong do, cong nghé GNSS RTK vd1 kha nang dinh
vi chinh xac cao theo thoi gian thuc la giai phap
hién dai, giup nang cao hiéu qua, do tin cay va tinh
lién tuc ctia cOng tac quan trac.




(4

CONG NGHE VA UNG DUNG GNSS
RTK TRONG QUAN TRAC TRUQT LO
PDAT

GNSS RTK la cong nghé dinh vi thoi gian thuc voi do
chinh x4&c cao (cap cm), sir dung tram goc truyén hiéu
chinh cho tram di ddng, gilp loai bo sai s6 vé tinh va
MmOl truong.

ffng dung trong quan trac I'J’ng dung thuc té

truot 16 dat

XAy dung luéi diém quan  * Giam sat suon doc dudng
trac tai khu vuc c6 nguy co.  mién ndi (QL279, QLS...),
e Theo d&i dich chuyén dia dap, ho chira, khu dan cu
hinh qua thoi gian thuec. ven doi.
- Tich hop dit liéu véi GIS,
anh vé tinh, cam bién moi
truong dé phan tich, canh

bao sém. E—

TRAM SO 3: GNSS3

@07 | D An:Kiosi, it rs, mehiéo i, dinh g ting thé K vy c

Digay oo giy sul, trugt s3tJi &3 i (2] va 0& udt gidi phip
phéag chbng ya khic phu
Dia diém: X4 Sudi Hoa, lluyén Tan Lyc, Iinh oa Rink
Webisite: altoyy.com
oy




LOI ICH & TIEM NANG UNG DUNG GNSS RTK TRONG QUAN TRAC
TRUQT LO PAT

Loi ich noi bt:
» Canh bao sém: Phat hién dich chuyén nho theo thoi gian
* An toan: Gi1up di do1 dan cu,
» Chi phi thap
* Hoat dong On dinh Tiém nang tai Viét Nam:
* PhU hop véi dia hinh doi nii chiém 3/4 dién tich, thudng xuyén
xay ra truot 1o.
» Ung dung tai cic vlung trong diém: Tay Bac, TAy Nguyén, déo
doc giao thong.
» Két ndi vdi mang VRS quoc gia, hd trg chuong trinh quan 1y rii
ro thién tai cap bo/nganh.

Cac ung dung khac cau GNSS RTK

Quan trac va canh bao sém truot 16 dat
Quan trac truot 16 bd mo, dap quing dudi
Quan trac sut lan bé mit

Quan trac d6 6n dinh cong trinh xay dung




UNG DUNG GNSS RTK TRONG

BINH SAI LUOI

Phwong trinh quan
sat:

MO hinh: L=1(X)+v
L: Toa do do RTK
X: Toa do can tim
) v: Sai so ngau nhién
Ap dung binh phuong nho nhat co
trong so:
X = (APPA)APPL

Trong so:

Trong s6 PPP ctia mdi diem do
duoc xac dinh dua trén do tin
cay RTK (thuong la nghich dao
phuong sal cua toa do do
dugc), giup ket qua binh sal
phan anh dung chat lugng tirng
phép do.

Uu diém:

Toc d6 do nhanh, gan thoi gian thuc.
Giam chi phi nhan luc va thiét bi
(khéng can toan dac va mia).

Ty dong hoa va tich hop hé thong GIS.
Dé dang mo rong hodc cap nhat ludi.



Thi Nghiém Thuyc Té

TRAM 80 3: GNSS3

A\ ik o, i i 2
lev.\'wld-mwwuumud bt
g hing i hﬁpktl i phip

Piu dibo: X3 Subi Hoa, lluyin Tin Lac. linh Toa Rinh
‘Website: aitogy.cum

| S )
TRAM SO 2: GNSS2+WL2

Dy As: Khio sat, diéa (13, .gu-mu.hﬂnﬁgmmn\u o
muwwhmml&hmvn“uhghm
phiog ching v kbic phac




MAY MOC SU DUNG

GPS L1C/A, L1C, L2C, L2P(Y), L5
GLO G1, G2, G3

Gal E1, E5a, E5b, E6

BDS B1l, B2I, B3I, B1C, B2a, B2b
QZSS L1C/A, L1C, L2C, L5, L6
SBAS L1C/A

NavIC L5
Tan so dau ra toi da 20 Hz

Mat bang: 8 mm + 1ppm,
Do chinh xac do RTK

Do cao: 1.5 cm + 1ppm

Mat bang: 3 mm + 0.5ppm,
Do chinh xac do tinh

D6 cao: 5 mm + 0.5ppm

NMEA 0183, BINARY, UBX

May thu GNSS thé hé méi

RTCM 3

Raw data output

RAWX

SFRBX



GNSS Recelver

NGUYEN LY HOAT PONG

Cac may thu GNSS RTK duoc két

ndi voi nhau dé tao thanh mot mang
luot.

Solar panel

Pong thoi tien hanh do GNSS RTK
va luu s0 ligu do tinh i | B
GNSS RTK do lién tuc véi tan so 1én <1 B Data logger
dén 10 Hz N |

GNSS tinh tu dong xtr ly binh sal va
bao cao sau 1-3 gio

Gui dir liéu vé Server thong qua
NTRIP hoac MQTT
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Fig. 2. Flow chart of the proposed methodology.



So liéu da thu thap dwoc tir nhirng ngay

HK2 ngay 30/05/2025

ngay 29/05/2025

2296740.4838

oan nhat

2297379247

123.0072

22967404823

2297379213

123.0448

22967404889

2297379272

123.0641

22967404826

2297379298

125.0342

22967404872

2297379235

125.1041

2296740.4713

229737.924)

125.095

2296740.4716

22973792315

123.0213

22967404718

22973792813

125.0504

22967404762

22973792916

125.036

229674047135

22973792217

1250121

0
-0.0013
0.0051
-0.0012
0.0034

0
0.0003

0.0005
0.0045
0.0002

0

-0.0034

0.0025
0.0051

-0.0012

0

-0.00135
0.00365
0.00466

-0.00233

0
0.0376
0.0569

0.027

0.09694

-0.074
-0.0448
-0.0574
-0.0832



KET QUA THU PUGOC

Chart Title
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Tai sao lai dung GNSS RTK?

NHUQC PIEM UU PIEM GIAI THICH

Phu thudc vao tin hi¢u v¢ tinh va mang Po chinh xac cao RTK GNSS cho phép do dich chuyén nho
truyén dir licu cd mm dén cm theo thot gian thuc
D0 tin cay giam trong diéu kién dia hinh  Hoat dong lién tuc 24/7 H¢ théng gnss co thé giam sat lién tuc
che khuat (rrng ram, hém nui, do thi day khong can di€u khién chi€u sang hay thoi
dic). tiét tot

Tu dong hoa va canh bao sém Dit liéu RTK c6 thé tich hop vao hé thong

canh bao sém va ra quyét dinh nhanh

Trién khai linh hoat Cac thiét bi GNSS nho gon dé lap dit tai
cac diém hiém y€u trén suon nui

Ti wu chi phi véi thiét bi GNSS gid ré Vi cac module nhu u-blox ZED-FIP chi
phi trién khai giam dang ké ma van dam
bao do chinh xac cao



KET LUAN

« Sat I& dat 1a hién twong nguy hiém,
gia tang do tac ddng cua tw nhién va
con nguol.

» ng dung céng nghé hién dai (GNSS,
cadm bién nghiéng, do muwa, GIS, vién
tham) gilp quan trac va canh bao som
hiéu qua.

« Can xay dwng md hinh canh bao phu
hop va tdng cwong dau tw ha tang dé
giam thiéu rui ro
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