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Gidi thiéu chung
]
o Viéc ho tro dan dwdng dd chinh xac cao c& xen ti
mét |a can thiét doi véi xe/may cong trinh cho cac
rng dung:
o Khai thac mo
o Giao thong, thuay loi
o Nong nghiép chinh xac
o Robotics




Gidi thiéu chung
o
1 D& dam bao viéc dinh vi dan dwéorng dd chinh xac
dén cm can cong nghé va phwong tién sau:
o May thu GNSS RTK
o Tai khoan tram tham chiéu dinh vj vé tinh CORS
o Phan mém dan dwdng chuyén dung
o May tinh bang cong nghiép dé xt ly thdng tin va hién
thi két qua




Yéu cau phan clrng
- 5

o May thu GNSS véi Output theo cac chuan: NMEA 0183, Ublox-Ubx,
Aitogy C/B-290,D-190: Nhan va cai dat

o Tram CORS theo phwong thirc NTRIP, chudn RTCM 3x: Nhan va gwi

o Két noi co day vaoi thiét bi/phan mém khac theo chuan COM port Serial
(RS232/485): Nhan va g

o Két néi khéng day theo chuan Bluetooth 4.0/4.2: Nhan va gl
o Két néi mang vién théng qua SIM 3/4G: Nhan va gii
o May tinh cdng nghiép
o Windows10 home
CPU: 1.5Ghz
RAM 2GB ROM 32GB
3.4G/WIFI/
BT 4.0/USB




Tong quan vé phan mém Ainavi

o Ainavi la mét phan mém may tinh chay trén hé diéu hanh Window, c6 chirc néng
chinh la két n6i v&i may dinh vi vé tinh d6 chinh xac cao, két hop voi ban d6 nén va
mOo hinh s6 dd cao dé diéu hwdng, dan dwdng cho cac xe cong trinh, tau thuyén,
may khoan, xe quan sw...

o Céc linh viyc c6 thé sir dung phan mém Ainavi

Do dac trac dia-Ban d6, do sau dia hinh day séng, day bién

Diéu hwéng may thi cdng codng trinh; may xudc, may Gi; may khoan nd min, may khoan dia chat

Diéu huéng cho tau thuyén di chuyén trén séng, bién

Diéu huéng xe ché hang trong kho béi, cadng bién i
Diéu hudng xe chuyén dung, xe quan sy, Robot véi yéu cau dinh vi chinh xac cao ggz 4 s

Quan ly xe cbng trinh, xe chuyén dung va Logistics



Tong quan vé phan mém Ainavi

o Lgiich khi st dung Ainavi

o Tw déng héa hodc gidm thiéu cdng viéc trac dac ngoai
thwe dia

o Xac dinh bién san 14p, cap nhat va bao céo khéi lwong
dao/dap tirc thoi

o Quan ly cong tac thi cong hiéu qua
o Diéu huwéng phwong tién theo hanh trinh dinh trudec.

o Hb tro thdng tin ban dé nén va DEM tich hop sdn khi
khong c6 mang vién théng

o D6 chinh xac cao khi két ndi véi may GNSS RTK

o 3trong 1: Thi cdng theo thiét ké - B4o c&o hoan cong -
Cap nhat md hinh DEM tw nhién




Tong quan vé phan mém Ainavi

o CAc tinh nang ndi bat ctia Ainavi

Cho phép két ndi va setup may thu GNSS RTK théng qua cac chuan giao tiép phd bién quéc té:
NMEA; Ublox-UBX; RTCM; NTRIP; VRS.

Cho phép truy xuat théng tin t&r nhiéu mé hinh DEM dbng thdi trong pham vi rdng |&n trén pham vi
toan cau

Cho phép tao/import md hinh DEM ttr di¥ liéu do chi tiét va tlr cac ngudn véi dinh dang chuén héa

Tao tuyén hanh trinh véi tréc doc, trac ngang dia hinh kém theo.

C6 thé dwoc sir dung dé do dac mat dat hodc gan trén xe dé hd tro ngwdi lai may va quan ly tir xa
Cho phép két ndi v&i Server dé theo déi hanh trinh va quan Iy khdi lwong cong viéc thoi gian thuc

Quan ly duwoc chét lwong sédn phdm véi cac tham sb dé chinh xac dwoc cung cap



Giao dién chinh
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Két ndi may thu GNSS RTK

0 K&t néi cé day vdi mdy thu GNSS qua cong Serial e S
Port

Cai dat Hién thi CORS Dao-dap May thu Nang cao
A > A . < “ N < Input
o O bang diéu khién, tir tab “Cai dat”.

O Auto Tlicdng COM ~ Dinhdang Auto(Alt) ~

o trong muyc Input chon: Tir cong COM, Nhén vao Cong  COMASGM | [semns]
Setting, xuét hién hop thoai Serijal Port. Trong hop oo o«
thoai nay, chon cong COM va tbc d6 truyén phu hop e I
dé c6 thé két n6éi may tinh véi may do GNSS

o Trong muc Binh dang, chon kiéu dinh dang di liéu
phu hop voi dau ra cua may GNSS dang dwoc két -
ndi. Pho bién nhat la NMEA hogc chon Auto d6i véi @@s—““:" SRR
cac dong may cua Aitogy. ? [ ., G e

o Nhéan Apply d& xac nhan va lwu lai cai dat | : ‘S - g‘ ’;_‘“‘w»f

o Vaotab “Hlen thi”, nhan nat “Bat dau” hoac nhan nat & e N .

» (Play) ¢ phia trai trén man hinh dé két néi may tinh S hi gl R S 0 B
véoi may thu GNSS g b L e A Lo v

o Néu két ndi thanh cong, thanh trang_thai & phi trén TNy et f
man hinh sé hién thj cac thong tin vé toa do hién thoi - =
va thdng tin dé chinh xac S

a °
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Két ndi may thu GNSS RTK

0 K&t ndi khdng day véi mdy thu GNSS qua cong

@ Home Bluetooth & other devices
Bluetooth . )
e —— + \dd Bluetoath or other device
0 Két doéi Bluetooth ctia may tinh va may GNSS o
T8 Bluetooth & other devices - o Your device is ready to go!
= Bat may do GNSS, may tinh dwoc trang bi Bluetooth 4.0/4.2 & ot Mo
= Trong muc “Bluetooth & other devices”, bat Bluetooth (on), Kich vao 0 Mo | &

“Add Bluetooth or other devices”, may tinh sé quét cac thiét bi co

Bluetooth trong pham vi lan can. B ‘

of Pen & Windows Ink

= Chon Bluetooth cia may thu GNSS va nha&n Done dé két ndi. Néu két T =
ndi thanh cong trong danh muc thiét bj ctia may tinh sé& c6 tén }
bluetooth clla may GNSS véi trang thai Paired B = “:“Cl"; -
= Kiém tra trang thai két ndi bang cach vao Devices Manager, kich vao e
muc Ports(COM &PLT). Néu két ndi Bluetooth thanh cong sé xuét gy
hién dong Standard Serial over Bluetooth link (COM#). Trong do # la
sO ma tén cong COM dwoc thém trong may tinh ) . Wireless displa
= Quay lai man hinh cai dat cta Ainavi va chon cong COM dé két nbi
giong nhw treong hop két noi c6 day 2 Device anager L«
*Chy y: Théng thuwong, khi két n0| qua Bluetooth, may tinh sé thém 2 File Action View Help
cong COM, trong d6 chico 1 cdng 1a két n0| de Iay dir liéu tir may thu. e | @ E HE B EXE
Trwong hcyp nay ching ta sé phal ther, néu két néi véi céng thir nhat & Portable Devices ~
khéng co di¥ liéu thi dbi lai qua cdng thy 2. v R Pons(COM&LPTD

W combcom - serial port emulator (COM12)
W combcom - serial port emulator (COM14)
W@ Standard Serial over Bluetooth link (COMS3)
¥ Standard Serial over Bluetooth link (COM3)
W USB Serial Device (COM3)

= Print queues

= Printers



Két n6i tram CORS

CORS: La céc tram tham chiéu dinh vi vé tinh lién tuc, dwoc xay dung dé lién tuc 5 A - o x
prfat I’f’:l di¥ liéu cai chinh RTCM cho dinh vi tirc th&i d6 chinh xac cao GNSS RTK 21068216 1057872347 -7.639 | Bang areu knién =5
o Két n6i may do GNSS véi CORS thdng qua Ainavi O) @ ge} 7 Googlemap - | Cai dat Hién thi CORS Dao-dap May thu Nang cao
L X TN P . N — = ) CipuTETD =
o Eiu khi kethn0| Ainavi \ll(O’hI may thu GZSS vaf) tr;b C(:]RS - - % B ] K:Huh?gﬁym‘! :#U Dia chilP Céng
o ap vaq théng tin tai khodn CORS dwoc cap béi nha cung cap bao gom: Bia P 8., THIEIP i khiosn Mitkhu |eseess |
chiIP; Céng; Tén User; Mat khau: T9- . 9 e e
s Ao w K 12t A s 27 6 pi Lay diém cors
o Kich vao “Lay diém CORS” dé tai v& danh sach cac tram CORS & QD ) e e e eers
ruéng Dai E g - ~ = a -
Chon mét tram CORS dwoc cap quyén truy cap va gan khu do nhét ¢ 5 that el e vie) B T4 dOng il iy 0 - BEAEEE
o Trong muc toa d& VRS c6 hai lya chon: FYERS Giso € EIA0 BORN Vido(de) Kinh d&(do) Cao do(m)
. =p | | X conhue i i 21.0678 105.7678 0
= Tudong tr may thu: may sé ty dong ga?; vé may chti tram CORS toa d6 n6 thu chorc s @) iy
dugc theo chy dugc xac dinh & muc “Chu ky . . Q e 7 xu Kigu guifldu G vao may do v
= Nhap vao: Ngudi ding nhap vao mot toa do gan diém do nhat dé tao tram Base P
do. Trwdng hop nay thwong dwoc st dung doi véi khu do ngoai viing phd séng E
tram CORS @
R > . > . a 7
Trong kiéu g/ Lwu, chon g&¥i vao may do N > ol

o Néu st dung CORS clia Cyc do dac ban dé va thong tin dia ly, tich chon muc
1021 va 1023 va kiém tra so lwgng bén tin da vé >0 dé tinh chuyén vé hé toa e e — mﬁm"‘@m
d6 VN2000 mdt cach chinh xac -. )

o Né&u cac théng tin nhap vao dung va cé két ndi mang vién théng, phan mém sg m @O0 A

hién thi tin hiéu RTCM & hop thoai text box phia duwéi, déng thdi may sé tra vé em———
toa dd chinh xac c& cm trong trwong hop Fix va dm khi Float

I ~




Cai dat hé toa do

Mac dinh, may GNSS sé tra vé & hé toa do trac dia [
quoc te(Kinh, vi va cao do) bé may hién thi & hé toa Ton  [EEET
do va do cao vudng goc phang khéng gian Qudc gia,

can chon hoadc tao méi mot hé toa do dia phwong |

a~ ~ a . < , Kinh tuyén truc
Chon mét hé toa dd dia phwong san co | po Phit
o Vao tab “Cai dat”, trong danh muc toa do, chon mét hé toa do phu hop | e 0
v&i khu do néu n6 da duoc tao ra |
| False Easting(m) 500000
|
|

Tao maéi moét hé toa dia phwong
o Trong muc “toa d8”, kich vao Setting s& xuét hién hop thoai “Théng sb

False Northing(m) 0

A P A A A O PR LA o False Height 0
hé toa d¢”. Kich vao Thém -> Hop thoai “Thém mét hé toa do”. | eise Heighi(m)

0 Danh tén phu hep trong muc “Name” Céc tham s& chuyén déi
0 Chon kinh tuyén truc dia phwong phu hop trong danh sach “Chon theo tinh” hodc M& hinh Molodensky

danh vao gia tri B9, Phat

0 Chon céc tham s6 khac nhw Loai Ellipsoid WGS-,84?1, Phép chiéu(UTM), Muii |
chiéu)(3 dd), False Easting (500000), Cac tham so chuyén doi (Mo hinh: VN- dY(m) 37.189
2000

= Nhan OK d& hoan thanh viéc tao m&i mot hé toa do

= Hé toa d6 tao méi sé dwoc thém vao danh sach hé toa do va lay 1am hé
toa do hién hanh

dX(m) 192604

dz(m) 111.134

OK

Sua Xda

- [m] X

Kigu |BLH(LLH)  ~

Dat mac dinh

CiL, A

ol Add a new Datum

- [m] X

Name  [NinhBinh-VN2000

| Kéu  NEHMNational

Kinh tuyén tuc Loai Elipsoid
B8 Phit Chon theo tich ® WG5-84
s ][o | [25NnhBan 105400 v| O Keasovki
False Easting(m) (500000 | Phépehitu Wi chigu
o] @ mii 345
FosaNothngin) [0 | (5 gy O mii 6d8
S —
Cac tham s& chuyén déi
M hinh [UEINN - View
dXm) [191.90441425 | e [n.00928335 |
dY(m) [39.30318279 | v [0.01975479 |
dZim) [111.45032835 | 26 [n00az73m2 |

0K

k  [0.999999747093722

Cancel

k 1.00000008613

Cancel



Cai dat diéu hwdng may san Gi, may cong trinh
|

Pé didu huo’ng may san Ui cong trinh, chung ta can c6 cac md hinh sé bé
mat thiét ké va tw nhlen Céac mo6 hinh nay dwoc nhap vao Ainavi & dang tép
nhi phan theo chuén khudn dang Surfer 7(*.GRD)

o Danh dau tich vao muc “Thiét K&” dé 14y thong tin tlr cac mé hinh thiét ké
o “Thém”: Thém mét tép mod hinh sé do cao (*.grd) vao danh sach mé hinh thiét ké.
o “Xéa’: X6a mot tép mé hinh dwoc chon khéi danh sdch mé hinh thiét ké
o “Tao DEM”: Tao mét mé hinh (*.grd) tir s6 liéu thiét ké chi tiét hodc Import tir cac

khudn dang DEM khac nhw Aipos Binary(*.bin), Sufer 6 Ascii (*.grd), Esri Acii (*asc)

o “Xoa hét’: X6a toan bd cac tép khdi danh dach mé hinh thiét ké

o Danh dau tich vao muc “Tw nhién” dé 14y thong tin tlr cac md hinh tw nhién
o CéAc thao tAc Thém, x6a, tao DEM va X6a hét twong tw nhw trong muc Thiét ké

o Kich vao nat “thiét dat” dé thiét dat cac tham sé vé phan vung dao- dap, bao gém: Cao
déu cla dwong dong mirc phan ving, ngwéng phan ving, kiéu phan ving.

o Kich vao nit tinh toan dé tinh toan phan ving va bao céo khéi lwong Dao/dap

n Thong tin b&o céo chi tiét ctia tivng 6 vudng sé dugc lwu & tép *_cf.csv véi tén trung véi tén tép thiét
ké dAu tien.

= Trén ban db sé& phan vang béng lwéi 6 vuong va du’o’ng dong muirc cac vung dao(mau da) va dap
(m&u xanh blue). Cac dwéng phan viing nay cé thé tat bot hién thi & cac muc twong (ng dé t6i wu
héa bd nhé khi chay chwong trinh.

Cai dat Hién thi CORS Dao-dap May thu Nang cao
M Thiét k&
Thém H:\Data\AiNavidata\DEM\tke_han¢, Tao DEM
- & Cut/Fill Classification - o X
Xéa Xoa hét
Tu nhién Cao déu déng mic 05 ~
Thém H:\Data\AiNavidata\DEMIDEM_Ha  Tao DEM NguBng phan d3o/ddp 05 "
e reanet Nhan dong mic

Phan

ving Pac-Ddp  Thigtdt Kigu dong miic

Bién DEM Nhén déng mic | X6a déng mic O el Ludi© vuong
O Kigu dudng
© Catdoc ti déng Tham s6 cat 0 Lam tron déng mée
O Cétdoc theo tuyén Tham s6 tuyén
Apply Béo céo Cép nhat DEM Apply Béng
<]
Lat Long Height Status hAcc vAcc nSV Battery
(»] 7 GoogleMap  * Excava
A T — T
&
N
0
N
ol...




Cai dat diéu hwéng may san Ui, may cong trlnh

Trong qué trinh thi cdng, phan mém truy xuit DEM theo hwéng doc va e st C
hwéng ngang tir vi tri va hwéng hién tai clia xe/may dé vé cac trac doc, trac crudicitngang [10
R « X . > . > R s 7 . N 7 3 N [ , X BN
ngang dé hien thi & hai cra sO phia duwdi, va cé thé cai dat cac tham so nay. T
o Kich vao “Tham sb cét” -> Hop thoai “Profile Setting”. I -
0 Cai dat chiéu dai cat doc, cat ngang, chiéu dai khoang coc nhw hwéng dané ! -
hép thoai 2520035214 562708414 6050 RTK Fixed 0014 0014 26 108

- Excavator -

0 Nhap vao chiéu cao &ng ten. Tinh ti tm ang ten may do GNSS dén bé mét tw
nhién
o Nhap vao tén va dwdng dan tép nhat ky dé bao cao hoan céng. O’ ché do méac

dinh tén tép sé la ngay hién tai va c6 khubén dang (*.csv). D liéu lwu trong tép
b&o céo l1a sb liéu chi tiét lwu tw dong tai mbi diém dau coc tréc doc.

o Sau khi nhap cac tham sb bé mat, két ndi may thu va chay, phan
méem sé hién thi vi tri xe/may trén ban do kém céac théng tin:

0 Cao dd thiét ké, cao do tw nhién, khodng cao can dao/dap

0 Cét doc va cét ngang clia bé mét thiét ké va tw nhién, cao do hién tai clia
xe/may. Sé ty déng cap nhat khi xe di hét trac doc hoac doi hwéng 225 do

s an
b @ st [l @ [ A




Thiét ké tuyén thi cdng
;s

& AiNavi

Trwdng hop may thu khdng c6 phuong vi va can phai diéu hwéng Lat Long Height Status hAcc vAcc nSV Battery
mdy thi cong theo tuyén thiét ké truéc, can phai thiét ké tuyén OB e ety - - ——
Al ; S : ey
o Vé tuyén tr man hinh 0
0 Click vao thanh coéng cu vé tuyén i o -
0 Click vao cac diém trén man hinh dé tao tuyén, két thiic bang chudt phai =779 use
hoac ESC. ® :
< 2. &
m] Kich phai chuét vao tuyén vira tao, chon “Add to Route List” dé thém P i
tuyén vira tao vao danh sach véi tén dwoc nhap vao. (%Z)m w . Elreesding R
o Quan ly tuyén 2 s A ] [ -
0 Twtab “Dao-dap”, kich vao “Tham sb tuyén”-> Route Setting ulesme 9@ X6a X6a hét
4 R A 7 > Ba
o Thém: Dé& thém tuyén tir file chira danh sach cac diém dau muat cta G i - Hign hanh Msc dinh
tuyén véi dinh dang: STT, Vi d6, Kinh do 1 Ao
‘ ) Tuyén hién hanh  [uyent \
0 Stra: Stra toa d6 dau mut cta tuyén dwoc chon wn
) i ) y ) ) ":T_”-_— Ciia sd tim kiém l:l Tim i not l:l
0 Xoa: Xéa tuyén dwgce chon
d o ) - senitide [T | Nguang chap nhan(m)
0 Hién hanh: Set mét tuyén dwoc chon lam tuyén hién hanh .- o6
PRIy ng
X X . i 88 |
0 Xoa hét: X6a toan bd cac tuyén khéi danh sach - i
> cacty HQ# 00

2 Mac dinh: Reset cac tham sé tim kiém tuyén



Bao cao khoi lwong cdng viéc va cap nhat DEM
mas S

Néu nhat ky coéng viéc dwoc lwu vao tép(Cai dat & muc “Tham sbé
cat”), Ainavi sé tinh toan khoi lwgng céng viéc va xuat bao cao sau khi
két thac moét ngay lam viéc hoac mot ca may.

o Trong tab “Dao-dap”, kich nat “Bao c&o” - e e e
0 Phan mém sé tinh toan, hién thi 1én man hinh cac khu vyc da dao(xanh ' mw, ) T T
blue) va d& dap(mau do), dong thoi bao cao tong khéi lvong da dao va T s [ e
dé dép £ a ﬂn:m E:Dam\DEMIDEM_Hanoigrd | Tao DEM
0 M& file nhat ky dé xem chi tiét vé thoi gian lam viéc, tbng quang dwong Pr e T
da di chuyén, dwoc cong dén theo tirng dau coc tréc doc Y ©BénDEM 1 Nhandongmdc  Xéa dongmdc
z N e - Cétdoc ni déng Tham s cét
o B&m vao nat “cap nhat DEM” dé& cap nhat DEM tw nhién e Tham s upén
< . ¥ Apply Cap nhitDEM
0 V6i khdi lwgng dao va dap da thwe hién, Aivavi sé cap nhat cao do cla i
DEM tw nhién dwa vao thong tin toa d6 va cao d6 da dwoc Iwu trong tép
nhat ky

o Sau khi bam cap nhét, kich vao tinh toan, Ainavi sé tinh toan lai tc’Sng
khoi lwgng dao/dap con lai va cap nhat lai cac dwong bién dao/dap.

Lwu y: Sau khi cap nhat DEM, di¥ liéu cao d6 cap nhat sé dwoc ghi dé
va tép DEM ty nhién, do vay dé khong bi mat théng tin DEM tw nhién
gbc, nén sao lwu DEM ty nhién gbc trwde khi cap nhat



Thwec nghiem

0 So do tuyén thwe nghiém

™79 105780058 105797224
B
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HOANG XA DONG NGAC

5]
THYY PHUONG B

pUC THAN
H KHU
21.078574 o,,% TH| CI
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Hoc Vién 8 1 9 T
Tal Chinh XUAN DINH
Police academy
St Nhan Don onc e o o KHU NGOAI
- GIAO DOAN
=) KHY TAPA XUAN TA
HE VWWET H
21062655 = 0 o % ke
©2020 Google - Map dats O 3, Imaghsy ecralletncs
& IMU+GPS

2] GPS



Thwec nghiem

;s
o Trang thiét bi thwe nghiém




Thwec nghiem

O
0 Két qua thuc nghiém

Bdng 2: Phén tich sai sé khu vue théng thodng

Ty 1€ 101 gidi (%) Min(m)  Max(m) DO léch trung PO léch chudn(m)

binh(m)
SSP GNSS 99 0.450 9.610 2.400 1.560
RTK GNSS+IMU 99 0.003 0.810 0.040 0.035

Bdng 3: Phdn tich sai s6 khu vurc khudt nhiéu tin hiéu GNSS

Ty 18 161 gidi (%) Min(m)  Max(m) DO léchtrung DO léch chudn(m)
binh(m)
SSP GNSS 72 0.120 20.600 4.650 5.560
RTK GNSS+IMU 99 0.015 1.530 0.240 0.340



Két luan

o P& dé xuat giai phap diéu hwédng xe cong trinh thoi
gian thwc

0 Pa xay dwng duoc thuat toan, phan mém diéu huwdng
xe cong trinh th&di gian thuc

o Da tién hanh thwe nghiém, phan tich két qua

o Két qué cho thay rang phan mém Ainavi co thé sy
dung dung dé ket noi v&i may GNSS RTK cho cac
(’ng dung yéu cau dinh vi-dan dwdng do chinh xac
cao co cm.
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GIO1 THIEU GIAI PHAP BIEU HUONG XE
CONG TRINH THO1 GIAN THUC

TS. Dwong Thanh Trung
B& moén Trac dia Phd thdng va sai s
Khoa Trac dia-Ban dé & QLPD

I



