CS is Center for Spatial Information Science C ’ i ;'?5 j( %’4

The University of Tokyo THE UNIVERSITY OF TOKYO

GNSS Data Processing for High-Accuracy
MADOCA-PPP using MAD-WIN and MADROID

/ GNSS +

Dinesh Manandhar RaspberryPid | MADOCA

Device " Receiver

Center for Spatial Information Science
The University of Tokyo

Contact Information: dinesh@csis.u-tokyo.ac.ijp

Slide : 1


mailto:dinesh@csis.u-tokyo.ac.jp

CSi Center for Spatial Information Science C ’ i ;'?5 j( %’4

The University of Tokyo THE UNIVERSITY OF TOKYO

Objectives

* Learn how to process GNSS data for MADOCA-PPP using

 MAD-WIN
e MADOCA PPP for Windows OS

e MADROID Software
* MADDOCA PPP for Android Device
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Position Accuracy and Errors

Satellite Orbit Error
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SPP (Single Point Position) DGPS (Differential GPS) RTK (Real Time Kinematic) Thermal Noise
Code-phase observation Carrier-phase observation -
@ Receiver Clock Error
GNSS Position Accuracy: GNSS Errors: _
> Red: Single Point Position > Satellite Orbit Error
> Blue: DGPS, Code-Phase Observation > Satellite Clock Error
» Green: RTK, Carrier Phase Observation » lonospheric Delay

» Tropospheric Delay
» Receiver Clock Error
» Thermal Noise

» Multipath
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Data Observation Methods for High-Accuracy

Data Observation Method for DGPS / RTK / PPK
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Recommended Base-length < 40Km

;; Send Observation Data to Rover
\ tor Real-Time Position " \‘.
ver

Base-Station For RTK, both base and rover receivers need to

Antenna is installed at a use data from the same satellites User in the Field
known-position (Either fixed or moving)
Use RINEX data for post-processing

Data Observation Method for MADOCA PPP

Rover
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MAD-WIN Setup
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MAD-WIN Setup

Lo MAD-WIN
e — running in PC
Micro-USB to ==

USB Cable —|_’/

Antenna Cable

» Connect Antenna to the GNSS/MADOCA !
receiver using the provided antenna cable )
» Connect the receiver to a windows PC !
using a “micro-USB to USB” cable |
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UT RECEIVER
GNSS Antenna USB Cable
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Install and Run MAD-WIN

i MADOCA 2022 — O X
Connection Status Record About Exit

Rower

O R ® Online (GNSS Set
» Download MAD-WIN software from UT nline (GRS -
» Unzip the software to a folder Comecti

orrection

» Run “Madoca_win.exe” by double click from the MAD-WIN folder
» For easy access, create a Shortcut such as “Madoca_Win - Shortcut” O DX O sx @® Online (MADOCA) e
» Copy this “Madoca_Win - Shortcut” to desktop for easy access.
» Double click the Shortcut to run the application. Processing Mode

(O PPP-Static (® PPP-Kinematic

Start/Stop

RD‘_I.-"ER MAE{DCA M NiEA OFF
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GNSS MADOCA
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MAD-WIN Setup: Case A
Both GNSS and MADOCA Receivers are connected to your PC s.ec comport for

7 MADOCA 2022

Cennection Status

Rowver @
® Rx
Correcti
® DX@
Processing Mode

(®) PPP-Static

ROVER  MADOCA

Record About

(O Online (GNSS)

O sx O Online(MADOCAJ Setup

(O PPP-Kinematic

Start/Stop

NMEA

Exit

Ol

/ Address
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GNSS Receiver

ya

B Rover Settings

- O >
Set Baud Rate = 115200
Serial Port
Port  COMI1% o
Baud | 115200 -
MNTRIP

Part Set Data Format Type

e UBX for u-blox receiver
e SBF for MOSAIC receiver
e RTCM3 for other receiver

©

Save

Mount Point
User Marme

Password

Format | ubx w~

Cancel

B Correction Settings - d ped
Select COM Port ffor

Serial Port @/ MADOCA receiver
Port | COM19 “

Baud | 57600 @ v

NTRIP Set Baud Rate = 57600
Address

Port Set Data Format Type

e UBX for F9/D9 receive
e SBF for MOSAIC receiver
RTCM3 for other receiver

Mount Point

=

User Mame

Passwory

C12)
Format | ubx ~

Cancel Save

Slide : 8



Csi

Center for Spatial Information Science

—E . AL )
C o HHUR
The University of Tokyo . ‘, THE UNIVERSITY OF TOKYO
MAD-WIN Setup: Case B
azss Only GNSS Receiver is connected to your PC select COM Port for
=== l=== GNSS Receiver
P — ,
Gy B Rover Settings - O *
0 0, | Set Baud Rate = 115200
() Sy Serial Port
SRS z oo,
S = N Port | COM19 v
“Q Q
DO /% o] X Baud | 115200 =
Q > S —
< — & i1 MADOCA 2022 -
% S o) NTRIP
&, m éo Exit
Q(p » Connection Status Record About Address
A:lrtenna Rover / Port Set Data Format Type
@ @ / Mount Paint e UBX for u-blox receiver
© R © Online (GNss) Setup e SBF for MOSAIC receiver
Hser Mame * RTCM3 for other receiver
Correction @ Password
O bx O sx @ Online(MADOCA] Setup Format | ubx~—"~ Cancel SE?E@
GNSS
Receiver Processing Mode
B Correction Setti — | >
@® PPP-Static O PPP-Kinematic | -ofrECHen sengs
EE T Input NTRIP Details
Start/Stop Port [COMTE e |P Address:
e Port:
Baud [ 1200
MAD-WIN ROVER  MADOCA — HMEA OFF @ *  Mount Point:
NTRIP e UserlID
MADOCA 9 * Password:
Add 436,78,
Cdrrection Data ress  [123436.78.90 / |
v Port [2101 ‘/ |
Mount Point |abcd = |
OUTPUT
Set Data Format Type User Name |user |
*  UBX for D9C Receiver Password [+ P
] : _ 11 )
SBF for MOSAIC Receiver @ N
e RTCMS3 for Other Format | ubx Cancel Save
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MAD-WIN Setup: Case C

EEN
P
Gy B Correction Settings O X
0
S 9% - b/ A SXy Serial Port Input NTRIP Details
J 4.9, . .
L = N (X4 port [ RE IP Address:
‘:“ ,O 3 © Baud B e Port:
Z e L - * Mount Pojnt:
a = o B MADOCA 2022 | X e User ID:
% (<2} & :
& ™ & Bt NTRIP @ * Password
O\/p [Q Connection Status Record About
Address  [123.456.78.90 / |
v Rover /
Antenna @ / Port [2101 / |
y A
O rx @® Online (GNSS) Setup Mount Point |abcd g |
User Mame |user |
Correction
@ Password |*"‘"‘"""*|
O bx O sx ® Online (MADOCA) Setup = 5
\ 4 v Format | ubs Cancel Save
GNSS MADOCA o e Mod
Receiver Receiver rocessing oge — /
B Corpéction Settings - | >
| | (®) PPP-Static ) PPP-Kinematic
Sgfial Port Input NTRIP Details
Start/Stop Port [COMTE e |P Address:
*  Port:
Baud [ 1200
ROVER  MADOCA  NMEA OFF *  Mount Point:
NTRIP e UserlID
v = e Passwofd:
Address  [123.456.78.90 / |
MADOCA y 4
Correction Data T [2101 _/ |
Mount Point |abcd of |
Set Data Format Type User Name  [user |
*  UBX for D9C Receiver Password [+ e
«  SBF for MOSAIC Receiver \@ 10 )
MAD-WIN OUTPUT e RTCMS3 for Other Format | ubx Cancel Save
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MAD-WIN Setup: All Cases

/ Select STATUS Tab / Select RECORD Tab

B | MADOCA 2022 — O w B | MADOCA 2022 — O pe
} Exit : Exit
Connection  Status  Record  About Connection  Status  Recor About
Time - 30— 30 Device Windows e
Latitude 0.0 TN Solution  OFF
Longitude 0.0 '”_‘__’_.a;‘;_ﬁ_- ;‘}‘3{'-“'}'-"{.1 ;f‘ Rover OFF
Altltu ':I e D. D :_' ..': :‘HHH.H}\_ 1 _.-i‘r_.q-"'#’: ".ll '.: i CD rrE'L—ti on DFF
Solution  Invalid ST .l"?%:'ﬁi 111" Record On/Off
Lat Error - W\ _f_f T\ N/ ecord On/
Lon Error - Checkthat 2407\ /1 \ 7 g RECORD Data
Solution is PPP or AT x\
Alt Error - RTK PPP 21'5—.. ) __'_ .' - {::
ROVER MADOCA  NMEA OFF RD‘E"ER MM{DC’" ””IE"" OFF
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MADROID Setup
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MADROID Setup: Receiver and Android Device

Antenna Cable Micro-USB to

USB Cable

» Connect Antenna to the GNSS/MADOQIA receiver using the
provided antenna cable. !

» Connect the receiver to an Android d¢lvice using a “micro-
USB to USB” cable and an OTG cable./
» OTG (On-The-Go) cable may be either Type-C or Micro-USB
Type depending upon android devicé’s connection port.
1

OTG Cable

»

‘\

Select OTG Cable based on
Android Device Connector Type

\
\

M18%1 E ;* S
Size: W:55x B: 55x D: 15
INC/

Micro-USB to
GNSS Antenna UT RECEIVER

icroUss OTG Cable
able OTG Cable Type: Micro USB
Type: C
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Install MADROID APP

Install MADROID APK in Android Device

Get MADROID APK file from UT

Connect Android device to the PC using an USB cable

Set the device in Data Transfer mode

Access Android device from PC

Go to DOWNLOAD folder of Android device

Copy MADROID file from PC to DOWNLOAD folder of Android device
In the Android device, Go to File Manage APP N
Go to Download Folder. MADROID.apk file will be available here RikDroid
Tap the file, it will prompt for INSTALL access .

Say Yes and Install the APP .,

After installation is done, go to device screens SRt onsslonger ey
You will find the MADROID APP as shown here BN

Run the APP and follow the instructions as shown in the next slide. ) = E
Make sure that you have already connected Antenna, receiver etc. to the N
Android device before running the APP

If ONLINE correction data will be used, make sure either WiFi or DATA is ON to
access the NTRIP server via internet.

VVVVVVYVYYVVVYVYYYVYY

Y
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MADROID GUI: Use this setting for system test
\t’s :MADROID I (SgLetciZ:ssaBre 1. USB 2. Bluetooth)

Briinection SIS0 7 In the Device the following must be visible if UT Receiver is connected:

. : * USB-Serial (Dual Channel) (Port 0)
D USB-Serial (Dual Ch =
e S e e USB-Serial (Dual Channel) (Port 1)
Format ubx €— Y FORMAT

Select UBX to use GNSS Signals from UT Receiver connected to Android Device
CORRECTION FORMAT

Select UBX if MADOCA Correction data from UT receiver to be used
Select other format such as RTCM or BINEX if correction data are provided in RTCM or BINEX format

Correction Format  ubx <\'
Correction Source DX v
Processing Settings \
Rover Mode PPP-Static %
Elevation Mask 10 \
Antenna Model

AS-ANT2BCAL

Antenna Height (m)

00 ©

CORRECTION SOURCE

Select DX if correction data from the receiver connected to the Android device to be used
Select ONLINE if correction data from an ONLINE NTRIP server to be used

When ONLINE is selected, It is necessary provide NTRIP related information such as

IP Address, Port, Mount Point, User ID and Password.

ROVER MODE
Select ROVER MODE either PPP STATIC or PPP KINEMATIC

ELEVATION MASK
Se ELEVATION MASK angle. Normally a mask angle of 10 - 15 degree is set.

[T] use Local Correction ~<€—

W

LOCAL CORRECTION
Do not select Local Correction unless you are provided Local Correction NTRIP information.
START ROVER
Once all the settings are completed, Select START ROVER. This will begin MADOCA PPP Observation.
START ROVER «— STATUS
It shows current MADOCA PPP Status such as Position Data, Position Error etc.
o ] 50N
Setup Status Sk\yplot — SKYPLOT
- ® < SKYPLOT shows all visible satellites, C/No values and Position Data.
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MADROID System Test Screen Shots

13:58

N,
\\0‘ MADROID

USB ¥

Connection

Device USB-Serial (Dual Channe.. > ¢ f:)
Format ubx >
Correction Format  ubx >
Correction Source DX >

Processing Settings

PPP-Static ¥

Rover Mode

Elevation Mask 10 -

Antenna Model

AS-ANT2BCAL

Antenna Height (m)

0.0

<

[T] Use Local Correction

START ROVER
o LH AN
Setup Status Skyplot
[ | @ <

‘A
\\0‘ MADROID

UTC Time 052717
Latitude: 3590202657 N
Longitude 13993857286 €
Elpsoidol Height $9 349m
Orthometnic Height: 21.385%m
Soeed 015 knviw

Fx type PPP
Satelites in view: 13
Satelites inuse 13

POOP 3.4
HOOP 1 8
NDOP- 3.0
N
e
w9 g ".'
-
w o .
e
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Lo

Serwo

~

“r

W ew

-

R

L g

% MADROID

Date: Dec 25, 2019

Time: 053417

Latitude: 35.90202310°
Longitude: 13993857932
X: S4N 404216.762m E

Y: 54N 3973601.765m N
Ellipsoidal Height: 59.848m
Orthometric Height: 21.884m
Fix Type: PPP

Speed. 0.11 knvin

HOOP: 1.9

VDOP: 30

PDOP: 35

Satelines in View: 13
Satelites in Use: 13
Latitude Error: 0.191m
Longitude Error; 0.17Tm
Altitude Error: 0.104m

NMEA: 2019.12.25.14_28_19.1x1(201KB)
UBX: 2019122514 _28_19.ubx{1M8)

STOP RECORDING
e =
Setup Status
o C

Shyplot

o 4

HEK
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Processing Settings
Flover ode -

Elevation Mask

NTRIP Settings

STOP ROVER
o LH h N
Setup Simius Skoyplot
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MADROID PPP with Local Correction Setup

NTRIP Settings

NTRIP for MADOCA
. Correction Data

16216

.
% MADROID

Local Correction Settings

—

STOP ROVER
o HH >
Selup Stabs Siryplot

Local Correction Setlings
NTRIP for Local Correction Data

STOP ROVER
e LH o
Sslup Status Skyplot

16:16

.
& MADROID

UTC Time: 07:16:19

Latitude: 35.68971662° N
Longitude: 139.75281501° E
Ellipsoidal Height: 56.785m
Orthometric Height: 18.995m
ISpeed: 0.15 km/hr

Fix type: Fix RTK

ites in view: 15

Satellites in use: 15
PDOP: 1.9
HDOP: 1.1
IVDOP: 1.6

o] L
Setup Status
u @

48
42
I &
R R R R R
85 84 67

83

Skyplot

HEK
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.
& MADROID

Date: Sep 15, 2020

Time: 07:16:23

Latitude: 35.68971663°
Longitude: 139.75281501°
X: 54N 387152.640m E

Y: 54N 3950250.977m N
Ellipsoidal Height: 56.780m
Orthometric Height: 18.990m
Fix Type: Fix RTK

Speed: 0.09 km/hr

HDOP: 1.1

VDOP: 1.6

PDOP: 1.9

Satellites in View: 15
Satellites in Use: 15
Latitude Error: 0.065m
Longitude Error: 0.055m
Altitude Error: 0.028m

NMEA: 2020_09_15_16_08_35.txt(279KB)
RAW: 2020_09_15_16_08_35.ubx(2MB)

STOP RECORDING
L 5 AN
Setup Status Skyplot
] @ |

5/4/2023 11:26 PM
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