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CHUONG L:NGHIEN CUU VE CONG
NGHE GNSS RTK




1.GNSS
1.1 Khai niem:

GNSS (Global Navigation Satellite System) l1a hé
thong dinh vi vé tinh toan cau. C6 thé hiéu don
gidn rang, hé thong dinh vi GNSS 1a tap hop tat
cd cac vé tinh nhan tao c6 trén quy dao bén
ngodi Trai Pat, di chuyén lién tuc xung quanh
dia cau. Hé théng dinh vi vé tinh nay gitp xac
dinh vi tri cta cic ddi twong trén mat dat va
dinh vi chinh xac theo toa do.

N




Hién nay, trén thé gidi c6 cac hé thdng vé tinh dang & ngoai khéng
gian va truyén tin hiéu dén cac bo thu tai trai dat nhu:

6 S\ * Owned and operated by the United States of America
- —— * First satellite launched in 1978
= / S ~— + Available globally
Positioning Systems Y
E GLONASS
+ Owned and operated by Russia
/ » First satellite launched in 1982
§o * Available globally

» Owned and operated by China
* First satellite launched in 2000
+ Available globally

Global Navigation Satellite Systems
Satellite constellations providing o
worldwide or regional coverage Galileo
» Owned and operated by the European Union (E.U.)

/! ) ) b /] « First satellite launched in 2011
+ Available globally

QZSS

+ Owned and operated by Japan
« First satellite launched in 2010
« Available regionally




1.2 Ung dung cong nghé GNSS
Trong linh vuc

Trong dan dung cong nghiép - xay dung

 Puoc dung dinh vi, tim duong hay dat

e Gitup sip xép, tim vi tri, container trong cang

xe taxi,.. va giao hang dé dang hon,dung bién tr&1én d& dang hon

ca trong dien thoal di dong. . Gitip khdo sat dé vé dugc ban dé truée khi

e Giup ho trg tau biéen dinh vi tranh tinh thuc hién xay dung khu db thi.

trang bt lac huong gita dai duong, .+ Gitip khao sét tréc dia dé vé dugc ban db.

* Gilp ho trg' may bay c6 the dinh vi dugc  Po duoc RTK dé tim vi tri dit céng trinh cho

hudéng duong bay chuan va tranh mat S e

phuong hudng trén khong.




2.RTK

1.1 Khai niem:

RTK (Real - Time Kinematic) la mot
cong nghé dinh vi todn cau tién tién,
duoc st dung rong rdi trong cdc itng
dung do dac, dinh vi va dinh vi dong.
RTK st dung hé thong dinh vi toan ?
cau (GNSS) dé cung cap dé chinh xdc
cao va thoéng tin veé vi tri trong thoi
gian thue.

aitogy.com.vn
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PE COPUQC PO CHINH XAC CAO NHAT CAN PHAI TUAN THU CAC 0 ‘4
QUY DINH CUNG NHU CAC THONG SO KHI SUDUNG CONG NGHE RTK SAU:

Cong nghé do RTK hién dwoc két ndi voi heé
thong mang luéi tram CORS ctia nha nudéce
gitip viéc do dac chinh xac hon, 6n dinh hon
dé c6 duoc két qua tot nhat cho nguodi dung.

Ppiém dit tram Base phaila
diém moc da biét toa dd
chinh xac tuy timng cap hang.

GNSS RTK hoat dong dua trén nguyén ly do khoang
cach gitra ve tinh va bo thu dinh vi. Cac vé tinh GNSS
phat ra tin hiéu radio va b6 thu dinh vi nhan va xirly

tin hiéu nay dé tinh toan khoang cach dén cac vé tinh.
Tuy nhién, tin hiéu nay c6 thé bi nhiéu va sai léch do
cac yéu to nhw dia hinh, thoi tiét, tda nha, cay coi, va
cac tac dong khac.

Can cht y khoang cach tirtram
tinh dén tram déng khéng qua
12km dé ddm bdo c6 d6 chinh
x4c tot nhat.




CHUONG II

UNG DUNG PHUONG THUC NTRIP VA IOT
TRONG QUAN Li THIET BI GNSS RTK




2.Ung dung NTRIP trong quan 1y

thiét bi GNSS RTK

 Ntrip duoc st dung rong rai trong cac ting dung dinh vi dia 1y, bao gdm cac tng
dung trong linh vuc dia chinh, dia ly, dia ky thuat, dia théng tin hoc va cac ing
dung trong linh vuc xay dung, giao thong van tai, nong nghiép va moi truong.

e Viéc st dung phuong thitc Ntrip trong quan 1y thiét bi GNSS trong RTK gitip cdi thién
do chinh xAc ctia ditliéu dinh vi va gidm thiéu sai sO trong qua trinh do dac Ntrip
duoc st dung rong rai trong cac tng dung dinh vi dia 1y, bao gom cac ing dung trong
linh vuc dia chinh, dia ly, dia ky thuat




I. NTRIP

3.YEU TO HE THONG

M4y thu GNSS hoat ddéng cO6 dinh nay biét vi tri ctia cac vé
tinh trong khéng gian tai bat ky thoi diém nao ciing nhu vi
. tri chinh xdc ctia chinh né, nén may thu c6 thé tinh toan
khodng cich 1y thuyét va thoi gian truyén tin hiéu gitta n6 va
) moi vé tinh.Cung cAp nhitng chinh stta nay trong thodi gian

thuc cho nguoi dung di ddng la muc dich chinh cua cac

thanh phan hé thong Ntrip, mic du Ntrip cling cé thé duogc
L‘ st dung dé truyén cac loai dit liéu truyén phat GNSS khac
(chdng han nhuw RTK) qua cdc thanh phin hé thdong ctia né l1a
/ NtripServer, NtripCaster va NtripClient




I1. IO0T

1. Khainiém:

[oT (Internet of Things) nghia 1la
Internet van vat. Mot hé thong cac
thiét bi tinh toin, may modc co khi va
ky thuit s® hodc con ngudi cb lién
quan véi nhau va kha ning truyén dit
lifu qua mang ma khéng yéu cau su
tuong tac gitta con nguwoi voi may tinh.

Internet of things

107




I1. IOT

2. THIET BI 10T

Thiét bi IoT khéc
vOi cac ing dung
khach khac nhu
trinh duyét va
ung dung di
dong. Cu thé, cac
thiét bi IoT:

1

Thuong la cac hé
thong nhiing
khong c6 nguoi
van hanh.

4

C4 thé cf stic

manh va tai

nguyen xu ly
han ché.

2
C6 thé duoc Chi c6 thé truy
trién khai & cap duoc thong
nhitng dia diém qua gidi phap
Xa noi truy cap phia sau.
vat ly dat tién.
D 6
CO thé co két C6 thé can st dung
noi mang khéng cic giao thirc ing
lién tuc, cham dung doc quyen, tiy
chinh hoac danh

ho3c dit tién.

rieng cho nganh.




3.DICH VU PIEN TOAN PAM MAY

Trong giai phap IoT, cac dich vu dam may thuong:

@ Nhan dit liéu do tir xa trén quy mo 16n tir thiét bi ctia ban va xic dinh
caich xtly valuu triv divliéu doé

@ Phan tich dit liéu do tir xa dé cung cap thong tin chuyén siu, theo
thoi gian thuc hodc sau khi thuec té.

@ Gui 1énh tir dAm may dén cic thiét bi cu thé.

&

@ Kiém soat trang thai thiét bi ctia ban va giam sat hoat dong
cua chuneg.

Cung cap thiét bi va kiém soat thiét bi ndo c6 thé két ndi vdi co sé
ha tang ctia ban.




4. KET NOI

Thong thuong, cac thidt bi IoT giti ditliéu do tirxa tit cAc cdm bién dinh kém ctia chiing téi cac

<<

dich vu dAm mAay trong gidi phap ctia ban. Tuy nhién, c6 thé c6 cac loai giao tiép khac, ching han
nhu dich vu dAm may gtti 1énh dén thiét bi ctia ban.

Sau day 14 vi du vé giao tiép gitta thiét bi véi dAm may va gitta ddm mAay véi thiét bi:

4+
O1

MOt xe tdi lam
lanh di dong gui
nhiét dd cit 5 phut
mot 1an dén
Trung tam IoT.

e

4+
02

Dich vu ddm may sé
glti 1énh dén thiét bi
dé thay doi tan suat
guri dit liéu do tirxa
nhdm gitip chan doan

su cO.

+
03

MOt thiét bi gidm sat
10 phan trng gian
doan trong nha may
héa chat sé giti canh
bao khi nhiét d6 vuot
qui mot gia tri nhat
dinh.

o+4 05

By diéu chinh nhiét  Djch vu dam may

bdocdonhiét dotdi @it nhiét A6 muc

damathiétbidadat tiey cho thiét bi
dugckétirlankhdi  didy nhiét.
dong lai gan day

nhat.



II. I0T

Truy cap thong tin t moi
ltic, moi noi trén moi thiét
bi.

IoT cung cap kha ning s

giam sat lién tuc va thu
thap dir liéu theo thoi gian
thuce, giup cdi thién quan ly
tai nguyén va téi wu hoa
quy trinh san xuat.

<l.l'u d

~

Cai thién viéc giao tiép
gitta cac thiet bi dién tw
duogc két noi. . .

i Cac hé thong camera an

ninh va cdm bién IoT giup
giam sat va phat hién cac
moi de doa tiém an.

o A
teim

5.Uu va nhuoc diém cua IoT

\\
~\
~‘

CAc hé thong IoT c6 thé diéu
chinh sit dung nang luwong dua
trén nhu ciu thuc té, gitp tiét
kiém dién va giam chi phi.

Chuyén ditliéu qua mang
Internet giap tiét kiém
thoi gian va tién bac.

Tw ddng hbéa cac nhiém vu
gitip cai thién chat lwong
dich vu cua doanh nghiép,
cho phép tvw ddng hoba
nhiéu quy trinh va céng
viéc hang ngay.



II. I0T

5' Uu Vé‘ Ilhll’(.)’c dié,m Cﬁa IOT Khi nhiéu thiét bi duwoc két

Viéc thiét 1ap hé théng SO DS L0l G0 ¢TI
e 1 ze A chia sé gitra cac thiéet bi, thi
IoT doi hoi dau tu ban R AR 2 n
A 12 e L A hacker c6 thé lay cap thong
alE1) Mgl I8 (il (34, BIEED tin bi mat cting tang lén
meém, va ha tang mang. ; & & 161l

e—— Hé thong IoT phu thudc
Cac doanh nghiép co the vao két nodi internet, nén
phai doi pho vai so lugng néu mang bi gian doan,
lon thiet bi IOT va viéc thu - cac thiét bj c6 thé khong
thap va quan ly dit liéu tu hoat ddong ding cach.
cac thiét bi d6 sé 1a mot
thach thic.
Hiéu suit ctia hé thong IoT
phai phu thudc vao toc dé
va dd tin cay ctia mang
internet.

Néu c6 16i trong hé thong,
c6 kha nang moi thiét bi

dugc ket noi se bi hong. CAc thiét bi IoT can duoc

bao triva cap nhat thuong
xuyén dé dam bao hoat
dong hiéu qua va an toan.

Vi khéng cé tiéu chuan qudc té vé
kha ning tuwong thich cho IoT, rat

kho dé cac thiét bi tir cAc nha sdn
xuat khic nhau giao tiép véi nhau.
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6. Ung dung phwong thitc IOT trong quan li thiét bi GNSS RTK

Ung dung phuong thiic IoT (Internet of Things) trong quan 1y thiét bi GNSS RTK
c6 thé mang lai nhiéu loi ich vuot troi:

Thu thap di lieu ty dong 10T cé thé duoc st dung dé tw dong héa cic quy trinh
I0T cho phép viéc tu dong thu thip dir liéu tir cac lam viéc lién quan dén thiét bi GNSS RTK. Vi du, di¥
thiét bi GNSS RTK va truyén né dén cac hé thong liéu tir thiét bi c6 thé duoc sit dung dé kich hoat cac

quan Iy théng qua internet. Piéu nay giip ting hanh dong tu dong nhu cip nhat ban do, tao ra bio

cuong kha ning theo ddi va kiém soat trang thai cao tu dong, hoac guiri canh bao khi phat hién ra cac
ctia thiét bi tit xa ma khong can phai c6 mit tai van dé khong binh thudng.

hién truong. ) . . :
Tu dong hoa quy trinh lam viéc




I1. 10T
6. Ung dung phwong thitc IOT trong quan li thiét bi GNSS RTK

Ung dung phuong thiic IoT (Internet of Things) trong quan 1y thiét bi GNSS RTK
c6 thé mang lai nhiéu loi ich vuot troi:

Dich vu dua trén dam may
(Cloud-based services):

©

O—6
®—6

I0T cung cap cac gidi phap bdo mat dé bao vé dir
liéu tir thiét bi GNSS RTK tranh khéi su tan cong
va truy cap trai phép. Cac bién phap bao mat bao

¢dm ma hoda dit liéu, xac thuc ngudi dung, va gidm

Str dung dich vu dam may, dit liéu tit cAc thiét bi
GNSS RTK ¢4 thé duoc lwu triy, xtt Iy va truy cap tiy
bat ky dau théng qua internet. Piéu ndy mang lai

tinh linh hoat cao cho viéc quan ly va st dung dix sat lién tyc dé phat hién va ngin chdn cac mdi de

doa tiém an.

An todan va bio mat dix licu

liéu, dic biét 1a khi cé nhu cau truy cip tirxa hodc
chia sé dit liéu vdi cac dodi tic hodc khach hang.



II. I0T

6.Ung dung phuong thiic IOT
trong quan li thiét bi GNSS RTK

Ung dung phuong thitic IoT (Internet of Things) trong quan 1y thiét bi GNSS RTK
c6 thé mang lai nhiéu loi ich vuot troi:

Tuwong tac va hop tac théng
qua mang luai loT

IoT tao ra mdt mang ludi két nodi gitta cic thiét bi
GNSS RTK va cic hé thdong quan 1y khac. biéu
nay cho phép tuong tac va hop tac gitta cac thiét
bi va hé thong khic nhau dé tdi wu hda qua trinh
lam viéc va dua ra cac quyét dinh théng minh
dua trén dit liéu truc tiép tir mdi trudong hoat
dong.

10T cho phép viéc theo dodi va du doan cac van
dé bado tri ctia thiét bi GNSS RTK. Théng qua
phan tich di liéu lién tuc, ngudi quan 1y ¢ thé
phat hién sém cic diu hiéu cta su co va 1én ké
hoach bdo tri dinh ky dé tranh su cd khéng
mong muodn.

Bio tri dua trén du dodan
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NGHIEN CUU QUY TRINH QUAN
‘;

LY MAY CONG TRINH DUA TREN

CONG NGHE GNSS RTK




I. Khai niém vé QUAN LY

Khdiniém qudnly : ta c6 thé hidu quan 1y 1a viéc dieu
hanh, quan tri cong viéc, nguon nhan luc va danh gia
chat luong dé tao ra hiéu qua nhu muc tiéu mong
muon dat duoc. Nhitng nhiém vu ma quan 1y can
thuce thi bao gdm hoach dinh chién luoc, ké hoach
cla td chic; diéu phoi nhan vién hodc thuc tap sinh
ddm nhan nhiém vu dua trén nguodn luc tai chinh,
con ngudi va ca cdng nghé. Panh gii chat luong thi
cong dé hoan thanh cic muc tiéu duoc dit ra.



2. TONG QUAN VE PHAN MEM AINAVI VA PHAN MEM

GLOBAL MAPPER

2.1. TOng quan vé phan mém AiNavi

it Long Height Status hAcc vAcc nSV Battery Bang didu khién

AiNavi 1a mot phan mém may
Ve A A o A N o wogleMap - Red Cecle - Cut/Fill — Left/Right | Cai g8t Hn thi CORS Dao-dap May thu Nang
tinh chay trén hé dieu hanh R e R e e

o e ;i Auto TO mdy chi Dpnhdang A%
. 0 $ et o 0 - . Cérg 103.155.51 732101 a80gy 1234! Ses:
. , , v / hY K : — :
Window, ¢0 chuc nang chinh la it = -
A’ A’o X Ve o o A () A IQ 7 " ¥ i B OO e - . ,'o‘.,‘ o P | n omw:,(m, :«c AN -
ket no1 voil may dinh vi vé tinh do S ity g o o
a 3 8 Oupat Luu Vaoskp Dinhdang  As input
Dudng din € Wsers\ASUS DocumentsNCK- See

chinh xac cao,két hopvéibdndo - . e

R A A \ A A ~ « A ?
nen va mo hinh s6 dd cao deé dieu " =
hudng, dan duong cho cic xecéng - D -
. A A , Toesa s N0
trinh, tau thuyen, may khoan, xe  «=memase

Hinh 1: Giao dién phan mém AINAVI
dguarn Sut...




Cac linh vuc c6 thé st dung phan
mém AiNavi :
1. Po dac tric dia-Ban do, do sau dia hinh
day song, day bién
2. Dbiéu hudéng may thi cong cong trinh; may
x{c, may ti; may khoan nd min, may khoan
dia chat

* Loiich khistrdung AiNavi:
1. Ty dong héa hodc gidm thiéu cong viéc
tric dac ngoai thuc dia
2. Xac dinh bién san 1ap, cAp nhat va bao
cio khoi luong dao/dap tic thoi
3. Quan 1y cong tac thi cong hiéu qua...




« Do cobanbang CORSCUC

* Caidatthanh tram phat tin hiéu cho maycon lai do
thong qua Internet

 Ché do bo tri diém tirban vé ra cong truong
2.1.1, Cac chuc nang

, \ R A » Ché dé hién thi dit1iéu ban do6 theo dinh dang
chinh cua phan mem

AiNavi cho Androi q * Ché dd dua toa do ve hé toa dd cong trinh, hé toa
do twdo, hé toa do tuy bién

» Ché do do tuy chinh theo dd chinh xac

O

» Ché do guii dirliéu tirxa

« Két nodi cong Com qua USB Type C lay ditliéu tho



2.2. Tong quan vé phan mém Global Mapper

e Global Mapper ld 1tng dung cé khd ndng tgo bdn do, cong cu cho phép
chinh stta, tgo va xéa cdc théng tin bdn do. Pdc biét Global Mapper
gitip chuyén doi, chinh stta va tdn dung téi da chitc ndng GIS trén dir
liéu.

» Ung dung Global Mapper cho phép tham chiéu cic moc, doan
thang dd cao.. Vi viy ma biéu doé duoc tao c6 md hinh chan

thuce 3D. Cong cu con co chire nang nhu: C—
, , lobal
1. Zoom giup ban c6 thé phéng to hoac thu nho bat ky mot vi GIS - ONLY BETTER

tri ndo mudn xem.

2. Converter cho phép chuyén doi gitta cac hé toa dd khac nhau

3. Digitizer cho phép stta doi thong tin cac vector




2.2.1. Kha niing iing dung ctia phén mém phan tich dirliéu

GIS Global Mapper

Global Mapper 1a phan mém ndi nghiép duogc Blue Marble thiét ké chuyén biét cho céng
tac phan tich va xirly dir liéu GIS.

01 02 03 04
H6 trg dinh dang div | Tich hgp congcu Puoc tdi wvu hda Cong cu hoan hio dé
liéu da dang phong | pPhantich dia hinh dé 1am viéc véi dir phan tich ditliéu
phi manh me liéu 3D Lidar va Point Clouds
l )€ | )§
AP Vac ONg 0 hé
J L = A-C
511 NgUON C deé tac
dllE - doc O
- : : 401 tuong ¢



3.TONG QUAN VE MO HINH

SOPO CAO

3.1. Khai niém vé 3.2.Cac cau tric cia
mo hinh s6 d6 cao m6 hinh s6 dd cao
Sl Y Md hinh s6 dd cao — Digital CAu triic coban caa
Elevation Model (DEM) 1a su DEM xuAt phat tir mo
thé hién bang s6 dd cao clia hinh dit liéu dugc st
bé mit dat, dd cao cua tang dung dé dai dién cho no.

dat, cia muc nudc ngam so
vGi dd cao ciia bé mit dat, thé
hién bé mit dia hinh dudi
dang 3D theo cac dinh dang

~

SO




33.CACPHUONG PHAP THANH LAP MO HINH SO

PO CAO (DEM)

3.Phuong phap anh

, tuong tu va dnh so
1.Po dac dia

hinh thong

2.Phuong
phap do GPS

dong

i
NG\ 7

(ERS-1: 12 - 04 -1996) b. SAR SLC (ERS-2: 13 -0

5.Phuong phép do

4 Ky thuat Radar 1
aser




Cac ing dung ciia mo hinh soé dd cao I

Huéng doc

PO cong doc theo

Do cong vudéng goc
voi huong doc

Huwong dong chay
cucbo

T

X4c dinh tiém luc ning luong, cic bién so cua khi hiu, 4p suat, nhiét do, dic tinh ctia dat va
ciy trong, tinh toan khoi luong dao dip.

X4c dinh dd doc dia hinh, dong chay bé mit va duéi dat; phan loai dat, thue ph; hiéu chinh
anh vién tham.

Nghién cttu biic xa mit troi, sy bde hoi nude, cac thudc tinh thue phi; hiéu chinh dnh vién tham.

X4c dinh gia toc ctia dong chdy, cAc viing gia ting x6i mon hodc bdi dip, cac chi sd danh gia
dat va thd nhudng.

Nghién cttu cic dong chay héi ty, phan tan; phan tich tinh chat cia

Tinh todn cac thudc tinh ctia viing lwu vuc nhu 1a mot ham so ctia thay hé; danh gia swvan
chuyén ctia vat chat trong mang thiy hé cuc bo.




T

Cac ing dung ciia mo hinh soé dd cao I

Ving luu Phan tich luwu vuc, khoi lugng vat chat chdy ra khoi khu vuc.

ViC
Chi s0 nang luong

. . Nehién cttu kha ning gay x6i mon ctia dong chiy bé
dong chay ghien g 8dy XO01 g y

7/

Chi iO y&lntfhllwen Nghién cttu dic tinh ctia cic quéa trinh x6i mon va bdi
raml tic _

Chi sé dia hinh Xac dinh chi so duy tri do

N
-

Phan tich viing théng huéng nhin ctia cic tram tiép song, thap canh, cic ing

Tam ‘ e )
dung quan sy, cac cong trinh cao tang.

nhin
Biic Nghién ctru thd nhudng, cay trong, sy bdc hoi, vi tri xay dung cac cong trinh
tiét kiém niang luong.




Chuong 4: THUC
NGHIEM




I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

Buoc 1: Sttrdung mady RTK do toa do cuia

khu vuc ta can san ti R

R
1 U By
B e

Két ddi Bluetooth ctia may ,
tinh voi may GNSS

a8e T T =l z
- -

Hluetooth & other devices

AAAA

B USE Senal Deence (COWI




I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

Butc1: Strdung mdy RTK do toa df clia >, ... 1057670547 7656

khu vuc ta can san ti

2
Két ndi may do GNSS vdi

CORS théng qua ing dung
Ainavi

—>

Q0

? 267

Bing ity khién >>

@ {O} @ 7 Google Map Cai dat Hién thi CORS Pao-dap May thu Nang cao
A e v kAT fo‘}muy O DiachilP  vngeonetnet  Céng 2101
1} o t"gw Té&i khoan trungmdc Matkhdy eeeeee

Q r ' ':'3":'” Diémcors  VRS.105M6 Léy diém cors
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I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

Buoc 1: Strdung may RTK do toa do cuia
khu vuc ta can san ti

Sau khi thue hién xong tat cd cac bude két ndi, tién hanh di do tuyén duong
Hoang Minh Thido ma nhém d3a chuin bi nhw dnh 1

Anh1: Tuyén duomg Hoang Minh Thao



I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

Sau khi do xong ta thu duoc toa A6 nhu bang nhu dudi day :

KMo=1

H3=16

H4=21

H5=26

H6=31

21

21.
21.
21,

21
21
21
21
21

21.

21

21.

21
21

21.

21

21.

21
21
21
21
21
21
21
21
21
21

21.

21
21

21.
21.

21

.062464045 105.790620702 -18.
062464052 105.790813151 -18.
062464059 105.7910056 -18.4543

062464066 105.791198049 -18
.062464072 105.791390498 -18.
.062464079 105.791582947 -18.
.062464085 105.791775396 -18.
.062464091 105.791967845 -18
.062464096 105.792160294 -18.
062464102 105.792352744 -18.
.062464107 105.792545193 =18
062464112 105.792737642 -18
.062464117 105.792930091 -18.
.062464121 105.79312254 ~18.
062464125 105.793314989 -18.
.06246413 105.793507438 -18.5064

062464133 105.793699887 -18.
.062464137 105.793892336 -18.
.062464141 105.794084785 -18.
.062464144 105.794277233 -18.
.062464147 105.794469682 -18.
.06246415 105.794662131 -18.5627

.062464152 105.79485458 -18.
.062464155 105.795047029 -18.
.062464066 105.795239478 -18.
.062464068 105.795431927 -18.
.06246407 105.795624375 -18.2996

062464072 105.795816824 -18.
.062464073 105.796009273 =18
.062464074 105.796201722 -18.
062464075 105.796394171 -18.
062464076 105.796586524 -18.
.062464076 105.796778972 -18.

3856
3949

3937

2731
3125
2019

.2213

2307

3694

.4788

2482
5876
627

5058
5151
6045
4539
5133

4521
1915
3009
2502

319
3884
3678
2672
3166
326

Anh 2: Toa @0 tuyén duong HMT

34
35
TD1
P1
H7=36
TC1
TD2
37
P2
38
TC2
39
TD3
40
P3
H8=41
TC3
TD4
42
P4
43
TC4
44
DS
P5
TCS
45
H9=46
47
48
49
50

21.
21
21.
217
21.
21.
255
21
21.
233
23
21.
23
21.
21,
21.
21.
21.
23,
21.
23
21.
2%
21.
21.
21
21.
21.
21.
21
21.
21.

062464076 105.796971421
062464076 105.79716387
062464082 105.797316674
062457225 105.797353396
062456494 105.79735522
06243784 105.797384565
062367033 105.797460301
062337227 105.797498728
06229334 105.797650529
06229509 105.797681715
062367233 105.797840677
062375501 105.797849574
062392487 105.797867658
062529423 105.797943059
062569961 105.797946835
06270301 105.797907515
062748348 105.797869941
062774307 105.797842944
062824787 105.797768254
062850267 105.797650804
062841745 105.797580707
062774848 105.797458433
062741952 105.797423906
062706809 105.797387057
062686905 105.797355678
062679854 105.797318498
062679881 105.797254894
062679881 105.797062444
062679881 105.796869995
062679881 105.796677546
062679881 105.796485097
06267988 105.796292648

-18.
-18.
2 b 42
-17.
=17

-17.954

-18.
=17

-17.8729
-17.8728

=17.
i B
-17.
=17
=37

-18.0528

-18.
-18.
-18.
-18.
-18.
-18.
-18.
-18.
=18
-18.
-18.
-18.
-18.
-18.
=18

-18.3279

3953
2647
9542
9541
9541

0136
9534

9124
8824
8924
9524
9124

073

0732
0435
0439
0441
1144
1544
1045
3245
1747
3249
3355
4961
3067
5173



I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

Budc 2 : Tien hanh ldp mé hinh DEM trén phan
mém Global Mapper .-

1

Chon khu vuc vira do :
tuyén dudng Hoang Minh
Thao




I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

Budc 2 : Tién hanh ldp mé hinh DEM trén phan
mém Global Mapper

COBHEB\ART AQqQ +a. / v ©0Q 4.

AA 2 ALTAX &2l BT ¢+ O8I 1 1% /M oo N X°X*)
St w0 Paveetes Lt VAl LLE LT L LK

i 8 &4 -3» ; L Colse Udn by RGBDev v AN < ¥
YT BEFRPIHES Y R T CEX AT X )

Contrwt Conter (1 Lagert «Ox|

Tao Grid tir Global Mapper ,°°°
-Nhip vao Analysis :
-Chon create elevation grid
from 3D vector/Lidar data...

2785 TMIVIJ000 | | SEX06.050 2350170000 M) 217 RS SIS R NS 4T 170 8




I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

Budc 2 : Tien hanh ldp mé hinh DEM trén phan
mém Global M APPer s

COBO\NEE aSaqQ+~®] 7/ L 204G 4]

AAAADSTARED] BT 5O /M e 0o
- - PP IIF VT PR

oie 20* OF ofe W S N R R L Color Lm by RGBT - ¥ DA TAS !*‘4
Ax2PR 12 LU0V RO ers o} O]

9 o ity
Tao mo6 hinh DEM - l
Nhan chudt phai vao C g
File => Layer => Export
=> Check All => OK

| B st semes B0 PSR PNV N L RN AR SRR P e PO LA IR B AR AR 10 AR 8



I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper
Budc 2 : Tien hanh ldp moé hinh DEM trén phan

mém Global Mapper
& Select Export Format X
3 Select the format to export your loaded data to. See

https: / /www.bluemarblegeo. com/products/global-mapper-formats. php

Luu dinh dang file la for information on the available formats.

Surfer Grid(Binary v7
Format) va luu file

Surfer Gnd [Binary v7 Format)

[ OK | Cancel




I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

But6c 3: Tinh todn khoi luong dao ddp duoc biéu thi

A . A ,
tren duong dong miic
Bang dieu khién >
Cai dat Hién thi CORS Dao-dap May thu Nang cao
2 Thiétké
Thém C\Users\ADMIN\OneDnve\Tai i Tao DEM
1 Xda ' Xo6a hét
A A A AL 1A & TuJ nhién
Them Ccac tep thlet ke’ ,° - ~‘ Thém C\Users\ADMIN\OneDrive\Tai i Tao DEM
tép nén tu nhién vao . \ X6a A A | Xoéahét
o A w , , '
thiet dat -> tinh toan ‘O ® Phin ving Ddo-Ddp  Thiét dat Tinh todn
2 Bién DEM ® Nhandong mlc Xéa ddng muc
' Cét doc tJ déng Tham sé cat
© Cat doc theo tuyén Tham s& tuyén

Apply Bao cao Cép nhit DEM



I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

8y C:\Users\ADMIN\OneDrive\Tai liéu\GRID THIET KE 5X5_cf.csv -

Butoc 3: Tinh todn khoi luong dao ddp
duoc biéu thi trén dudong dong miic

w.Col dH_BL.dH_BR.dH_TR.dH_TL dH Area Fil Cut
100005.52.-100005.54,-100005.55,-100005.54,-100005.54.25.00.-2500138 44,0
-100005.54.-100005.56.-100005.55.-100005.55.-100005.55.25.00.-2500138.72,0
-100005.56.-100005.57.-100005.59.-100005.55,-100005.57.25.00.-2500139.15.0
100005.57.-100005.58.-100005.60,-100005.59.-100005.58,25.00.-2500139.62.0
-100005.58.-100005.59.-100005.62.-100005.60.-100005.60.25.00.-2500139.94,0
-100005.59.-100005.60.-100005.63.-100005.62.-100005.61.25.00.-2500140.22.0
-100005.60.-100005.61.-100005.64 -100005.63.-100005.62,25.00.-2500140.44.0

2
Kich vao nut tinh toan

dé tinh toAn phan viing
va bio cio khdi luong
Pao/dap

-100005.62.-100005.63.-100005.66,-100005.65.-100005.64.25.00.-2500140.93.0

-100005.63.-100005.64.-100005.67 -100005.66.-100005.65.25.00.-2500141.19,0
-100005.64.-100005.65.-100005.68.-100005.67.-100005.66,25.00.-2500141.42.0
-100005.65.-100005.65.-100005.69.-100005.68.-100005.67.25.00.-2500141.64.0
-100005.65.-100005.66.-100005.70.-100005.69.-100005.67.25.00.-2500141.87.0
-100005.66.-100005.67.-100005.70.-100005.70.-100005.68.25.00.-2500142.10,0
-100005.67.-100005.68.-100005. 72 -100005.70.-100005.69.25.00.-2500142.36.0

-100005.69.-.67 -.68.-100005.73.-50003.19,25.00.-1250079.81.0
~67.-69.-70.-68.-68.25.00-17.120
~.69.-.58,-.56.-.70.-.63.25.00.-15.

0.-
3
2,
3.
4.
g
.7.-100005.61.-100005.62.-100005.65,-100005.64.-100005.63.25.00.-2500140.67.0
8,
3,
1
A
N
R
14,
1
<
1
1
R

0.
1.
2,
3.
5.-100005.68.-100005.69.-100005.73.-100005.72.-100005.71.25.00.-2500142.66.0
6,
7
8
9

. 58.- 59 - 50.-.56.- 56.25.00.-
20.- 59 - 66.- 53~ 50.- 57.25.00.
1.-66.-.73.-59.- 53 - 63.25.00 -
2.-73.-84.-71.-59.-72.2500.-17.94.0 ,
3.-.84-1.03-99-71-89.2500-22 320 LONROUN LrestacH
24, 4
25

Tonq dao=.00
03.-1.16.-1.20.-.99.-1.10.25.00.-27.40.0 .
16.-1.19.-1.21.-1.20.-1.19, - Tong dip=-8848710274.32

T an d M™ 4 MAa -

:ooppp_ooooooooooooooooooooo

3t

1.
-1.



I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

Butt 3: Tinh todn khoi luong daoddp

@- Lat Long Height Status hAcc vAcc nSV Battery Bing didu khién

duoc bieu thi tren duong dong mirc | "O-y o ot mel g s e

Q o w-mo-qr-w:.ao Thém  CUsers ADMIN'OneDrive\Tai i *  Tao DEM
AOP IS Pe— - s 097 Y X6a X6a h
E— Y N 8 Ty nhién |

3 ’&“Q . <:- . 0 \l— Thém C'M'AOMN-O!\QOMO\TMSI Tao DEM
: - D P rr— Xoa Xda hé

s o1 o N . se ax < Ve = DT o6 2t AN . ¥ @PhinvingDioDép  Thideds Tinh toén
- Sau do biét ranh gidi dao dap ' ‘ @S4n0EM 8 NhandEngmic  xending ok
e ~ P : ~ . Citdoc s ddng Tham 34 cit
-Thiét ké phuong an doctheo = > | £ 9ok T
Apply Bdo cdo Cép nhit DEM

\ A , 5 4 35 3 25 2 15 1 05 MOS 1 15 2 285 3 35 4 45
duong dong muc A

SRLTOTE %S B8 4N2T)) 91724k



I. Thuc nghiém trén phan mém AiNavi va

phan mém Global Mapper

Buoc4:Qudnly

1

Vach 1 tuyén thiét ké bAm
theo dudng dong miic

@3- 2330081.141 581905.052 7.325 RTK fixed 0.008 0.011 32
E8 7 () coogermsp - Car - 0.00 — 59.64 Pl
(w1}

o P VR

b

e 9

NGO G35 Lo P

Phé Ouong Vin An 9 "“'-"ﬁ “\ )

¥N-2000.KTT-105-0 |

: | 2 Tunhién

+ ND 4 Pha
'y X
- IS

| ©PhinvingDioDdp  Thidtdx
& Bidn DEM £ Nhan dong muc

' Bing ditu khién

Cai dat Hién thi CORS Dao-03p May thu Nang cao
& Thig ks 8
Thém ||CAUsers\HOADocumentSIGRIC * | Tao DEN

Xéa 5 ) Xeat

-

Thém | C\UserstHOA\Documens\CF ¢
==

© Cétdoc nf déng
@® Cétdoc theo wyén

Apply

[260\
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phan mém Global Mapper

Buoc4 :Qudnly

2

Quan 1y tuyén

iR
.

g o3
Bl LI
184

NENDun
»

-

v

wiEdn

PO0Q0SSney w . :

AINAVI 8 k6t nst 70937 33

N 2330033219 L 582703227
nev 2 Mec 0008 vAcc 0.018

sr Ma dém Can may
[ 6uive server [0 podac

D STY N(m) E(m) H(m) Cod
108 2330007.678 582701.347 7922
107 2329932317 582701.665 7.933
106 2329854 377 582702073
105 2329790563 S827117.707

—hmmmr . e mawa




I. Thuc nghiém trén phan mém AiNavi va
phan mém Global Mapper

Buoc 5: Cong tac danh gia

NS



1. https://learn.microsoft.com/en-us/azure/iot/iot-introduction

2. Bao cao hoc thuat : Gidi thiéu giai phap diéu huéng xe céng trinh
§ O oA thoi gian thuc | TS.Dwong Thanh Trung.

Tal lleu 3. Gijo trinh Pinh vi vé tinh | Trudng Pai hoc Mé Pia chat

4.Baibao Hién dai héa nganh do dac vaban dé | Bao dién tirctiabd

th dalll Tai nguyén va Méi truong

5. https://aws.amazon.com/vi/what-is/iot/

kh é O 6.Baibao Thay d6i coban ha tang do dac theo xu hwéng hién dai va
dap ing do chinh xac cao | BY Tai nguyén va Moi truong

7. Blue Marble Geographics

8.Khoan 6 Piéu 3 Thong tw10/2015/TT-BTNMT

9. Aitogy.com.vn
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