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0 Gidi thiéu chung va dat van dé

o Giai phap PPK v&i VRS cho UAV
0 Gidi thiéu phan mém AIPOS

o Thwe nghiém



Tién trinh cdng nghé trong UAV
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Cac phwong phap do GNSS

p—
o Pinh vi tuyét doi(SSP) i ¥
o S& dung mot may thu i ‘

Known: X, Y Z (satellites)

o Xac dinh vi tri & thoi gian + Rk
thwce v

Unknown: X, Y, Z (receiver]

O 'Df) Ch |'nh XéC tl‘JJ 2_30m + feceiver clock error

Horizontal accuracy: 22m (35% of the time)

o Voi UAV thuong tr 2-3m




Cac phwong phap do GNSS

]
0 Dinh vi twong dbi dong

o S& dung 2 hay nhiéu may — > \
thu tai cung mét thoi diém %

o Thoi gian thu tr vai giay /
dén vai pht &”/

a D6 chinh xac c& cm =) “

o S dung trong do chi tiét H\




Po dong x&r sau (PPK)

— GPS Satellite
~ ’ ~ Y time position
GNSS Satellit:
o Nguyén !y van hanh 7 ssasie ns,
0 Lwu s6 liéu Base va Rover
0 St dung tri do pha séng tai Precise
X - Satellite
0 Giai canh baseline bang — Position
on board of UAV Tracking

phén m‘ém Chuyén dung (relative data values)

0 B6 chinh xac cao
lcm+1ppm

GPS
time | PPK

Base Station

(known position) Relative
| Data

Trich 1t www.uasimagery.com



Tinh hinh mang luvéi CORS ¢ Viét Nam
B
o Tram CORS cua Cuc do dac
ban d6 va Théng tin dia ly
(DOSM) e
o C6 tong sO 65 tram phd trim toan N
quoc Tt
o Két ndi v&i hé toa dé dong quoc e
o Hoat dong theo nguyén ly mang
lwol RTK voil VRS, IMax




P P K C h O UAV Tién trinh céng nghé
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Giai phap VRS PPK cho UAV
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After flight




VRS PPK cho UAV

o Khéng can khong ché mat dat cors
o Khong can tram Base vat ly =
o Khong can do noi khdng ché v/”'@' e
o TOi wu khoang cach Baseline

o Do chinh xac GNSS dén cm -

> Can tai khoan CORS

> Can phan mém x& ly chuyén
dung




Giai phap VRS PPK cho UAV

27 )




Giai p

hap VRS PPK cho UAV

Convert to RINEX

v

Xu Iy GNSS PPK

;

Nhan RTCM
I =

aill

Anh chup

Bf‘:ung bo

UAV’s RINEX }

Toa do GNSS PPK [*

'

Toa do tam anh PPK

Toa do tam anh(SSP)

Hiéu chinhl

g0cC Xoay

L

Goc xoay cua anh

v

Tinh chuyéu toa do

{

Toa do tam anh chinh
xac trong VN2000




Giai phap VRS PPK cho UAV

May thu Dir lidu
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E)ong b6 hoa dir lieu

- u m 100_0001_Timestamp.MRE

H WA acofERig o
1 723 22225 [2136] -12.M -38.E 150 |21.07271166,Lat  105. 76914520, Lon 73.571.Elh 1047328, 1.101343, 2711858 160
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3 373028 806457 |  [2136] 2107272823 Lat  105.76944814 Lon 77537 Eih 1.058344. 1.070745. 2 542851 160
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10 373048415304 | [2136]
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1.07278455 Lat 108 Divigucan chinh

1.07 Lat 104 Tép can chinh |D'\h 12020-2021'\HNKHY12172020\Data  UAV_Rover\100_0001_Timest | Browse
107230079, Lat 104 &p can chinl “humg 3 '_Rover\100_D001_Timesta

1.07280450,Lat 104

Kt qua chinh [D:*humg\2020-2021\HNKH\12172020\Data\UAV_Rover\100_0001_Timesta] Browse
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['] 100_0001_RinexPOS_vrs.tt
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105.769141032 80.7404 0.0053 0.0046 0.0134 5 5 1 O 0
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Pong bd hoa dir liéu
s | Object 105.772253 105.77227 105.7722

3736422000 2-
! 373641.8000 I

TRk
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Hiéu chinh gbc xoay cua anh

GPS GP antenna

7
8
Phase Center

R, () = Rp(® " R

R

attltude INS attitude

TILT (80% of Max P- Mode)



Hiéu chinh gbc xoay cua anh

_ o5 Hi&u chinh l&ch tdm dng ten va turthé

0K

— |
Tép sd lidu |D:anﬂdata\UNﬂDrg‘dmgatag.:su Browse
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Chuyén ddi toa do

Source: Target: —
WGS-84 ——> ( RTCM messages —> g
VN-2000
(ITRF)
System Identification Number (Alias
a5l Higu chinh RTCM va tinh chuyén toa do — O X
of parameters set)
Déi iéu RTCM
N Nhap t8p RCTM [D:\humg\2020-2021\HNKH\ 12172020\ Data VRS 210T\WRS2 | Browse
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1021 -> Id. Technique of 44 Brected
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Chuyén doi toa do

Rover Position

(B, L, h)s

Transformation
Approximate 7 Parameters

(B, L, h)s >>> (B, L, h)t

Create grid 16 points
around the rover position

Compute accurate
7 parameters from grid

(B, L, h)s >>> (B, L, h)t

Compute coordinates for DFHRS

(B, L, h)t >>>
x(B, L)t, y(B, L)t

Height Indicator ?

Height Indicator = 1
(Physical Height (H) )

Compute the residuals
(rB, rL, rH)t

Height Indicator = 2
(Geoid Model (N) )

Compute the residuals

(rB, rL, rH)t
Where rH= N(geoid model) - N(computed)
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Thwec nghiém va Demo




Thwc nghiem va Demo
22—

0 S6 liéu gom

o SO liéu Rover RINEX tr UAV

o SO liéu Base RINEX vat ly (Comnav T300)

o SO liéu CORS don (HUMG CORS)

o SO liéu VRS (DOSM CORS 2101)

o Toa dé gan dung tdm anh(GPS tuyét doi)

0 S6 lieu RTK cac diém kiém tra mat dat




Két qua thwe nghiém

Tép Dbhoa Xirlysdlieu Mo hinhsddécao PPK-GNSS  Tiéntich Hién thi Tro gidp

m 7 28 ¥ & SatelliteImage Map ~ | VN2000_105_3 -

Quan ly déitudng  Vitri Bandd Diliu
[0  Object
R B R T EH
= 100_0001 PPKRAWPOS _VRS_NEHxt

M/\ //\\/‘\r’”‘“\l\ AAI\I\ .

VWV AN Bt
372998.597 373170.894 373350.365 373529.825

105.3m

North 2330872.021 East 580615.195




Két qua thwe nghiém

DO léch toa dO gilba Base do va Base vat ly
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Két qua thwe nghiém

I
0 Tham s6 d6 I&ch gitra tram Base vat ly va

Base ao
Thoéng s6 dN(m)  |dE(m) dH(m)
S6 lwgng diém do 3623 3623 3623
D6 1éch 1&dn nhat 0.016 0.002 0.057
Do léch trung binh 0.005 -0.010 0.002
D6 léch chuan 0.004 0.002 0.007




Két luan
e ____________________________________________

o P& dé xuat giai phap do déng x& ly sau cho UAV s
dung tram tham chiéu ao thay cho tram vat ly

0 Pa xay dwng dwoc thuat todn, phan mém x& ly so liéu
GNSS, sb cai chinh RTCM va dong bd hoa di liéu
tam chup anh

o Da tién hanh thwe nghiém, phan tich két qua

o Két qua cho thay rang co thé st dung Base 4o thay
cho Base vat ly v&i do chinh xac tam chup co
centimet



NhU Ol thwe hié
’ng nguol thwe hien
T
o Dé xuét giai phap, viét phan mém
o TS Dwong Thanh Trung
o ThS Hoang Thi Thuay
o Bay thuc dia
o ThS Nguyén Thanh Duan
o ThSLé Van Son
o Thu sb liéu va do kiém tra
Lai Birec Trudng
Nguyén Thi Van Anh
Nguyén Kiéu Trang
Dao Quang bbng
Nguyén Tién Duy
Lé Van Minh
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GIAI PHAPPPK SU'DUNG TRAM THAM
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