
Slide : 1

Receiver Setup for MADOCA-PPP
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Software Information

• MADOCA PPP Software
• MAD-WIN

• Best for Accuracy Evaluation, Research

• Continuous data logging

• MAD-PI
• Best for remote or outdoor continuous data logging

• Unattended data logging in a system such as Buoy, Drone, 
Boat etc. 

• MADROID
• Good for short-duration data logging, field test and 

demo

• Release
• MAD-WIN: Version 20241230

• Known Bugs or Issues
• Less accurate solution in Kinematic Mode
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Other Software

• U-center
• To setup u-blox receivers (F9P and D9C)

• RX Tools
• To setup Septentrio receivers

• RTKLIB
• To analyze data

• Extremely useful tool for data logging and data analysis
• SPS, DGPS, RTK, PPP Analysis 

• Plot results

• Stream data through serial ports or NTRIP
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MADOCA PPP Receiver System (u-blox)
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MADOCA Receiver System (Septentrio)

Use this baud-rate to receiver
GNSS Raw Data and MADOCA Data
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MADOCA Receiver System (GNSS Receiver)

Use this baud-rate to receiver
GNSS Raw Data and MADOCA Data

GNSS Receiver

COM Port
Baud rate: 115,200
GNSS Data in RTCM3 

GNSS Antenna
L1, L2, L5, L6

MADOCA Data 
through NTRIP

MADOCA 
Correction Data 

➢ If you have a GNSS receiver it can be used for MADOCA PPP
➢ The receiver shall be able to output raw data necessary for RTK in RTCM3, UBX, or SBF format
➢ Get MADOCA PPP data through the NTRIP server from a service provider

MADOCA PPP 
Software

NTRIP
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MAD-WIN: MADOCA for Windows OS
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➢ Connect a GNSS 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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MAD-PI: MADOCA for RaspberryPi
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➢ Connect Antenna to the GNSS/MADOCA receiver using the 
provided antenna cable.

➢ Connect the receiver to a RaspberryPi 4 device using a 
“micro-USB to USB” cable. 

➢ Connect a USB Memory Drive to RasPi device.
➢ Either use a Power Bank or an AC Adapter for power supply.   

Micro-USB to
USB Cable

USB MemoryPower 
Adapter for 

RaspI4

OR

RasPi4 with 
Touch Screen
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MADROID: MADOCA for Android
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Compatible 
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➢ Connect Antenna to the GNSS/MADOCA receiver using the 
provided antenna cable.

➢ Connect the receiver to an Android device 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 device’s connection port. 



Slide : 11

GNSS Receiver 
connected by 
Serial Port

GNSS Receiver
Data by NTRIP

Select ‘DX’ if a 
MADOCA D9C  
Receiver is connected by 
Serial Port

Select ‘SX’ if Septentrio
Receiver is used 
for Rover

Select ‘ONLINE’ if 
MADOCA Data is 
received over NTRIP

COM Port Setting

NTRIP Setting

MAD-WIN Setting

Select it to analyze
convergence time.

Select it to 
breakdown the file
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MAD-WIN Setting

This GUI is the same in version 20241230
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MAD-WIN Setting

These GUIs are the same in version 20241230
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Accuracy increases after 
convergence

Accuracy increases after 
convergence

Not a good location for 
the test
Shall be done in open sky
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Setup GNSS / MADOCA Receiver (u-Blox)

GNSS Receiver (F9P)
• Update Firmware

• Must set to Version 1.32 or higher
• Set Baud Rate: 115,200

• Must set to this baud rate
• Set NMEA Version 4.11

• To support new satellite sentence types
• Used for SKYPLOT display
• No impact on MADOCA results

• Set Numbering Used for SV
• For QZSS 3-digit SV numbering

• Set Dynamic Model
• Stationary, Pedestrian, Automobile

• Enable GNSS RAWX
• Pseudorange, Carrier Phase, Doppler etc. 
• Used to generate RINEX OBS file

• Enable SFRBX (Subframe Data)
• Navigation Data 
• Used to generate RINEX NAV File

MADOCA Receiver (D9C)
• Set Baud Rate: 57,600

• Must set to this baud rate
• Set NMEA Version 4.10
• Use Generation 9 Configuration View

• Advance Configurations ➔ CGF QZSS
• Allows two channels to output the same data

• Such as L6E and L6E or L6D and L6D and select the best one
• But, the current MAD-WIN does not work well with this setup

• Set Channel 1 to L6D
• Set Channel 2 to L6E
• Select ERROR CORRECT Mode for RS Decoder
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Receiver Setup (F9P)
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Firmware Version for F9P (L1/L2) and F9P (L1/L5)

For F9P L1/L2 Receiver
HPG 1.32 or Higher
If set to 1.5, it can be
used for GAL OSNMA

For F9P L1/L5 Receiver
HPG 1.40
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Receiver Setup (F9P)
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Receiver Setup (F9P)
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Receiver Setup (F9P)
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Receiver Setup (F9P)
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Receiver Setup (D9C)
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Receiver Setup; Saving the Configurations
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Reference Slides
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QZSS L6 Band, CLAS, MADOCA, and SAS

➢ MADOCA PPP: 
➢ Multi-GNSS ADvanced Orbit and Clock Augmentation - Precise Point Positioning

➢ MADOCA PPP  service is provided by QZSS using L6 Band (1278.75MHz)
➢ L6 Band has L6D and L6E signals
➢ L6D is used for CLAS (Centimeter Level Augmentation Service)
➢ L6E is used for MADOCA

L6 Band
L6D

L6E

SAS

CLAS

MADOCA

SAS: QZSS Signal Authentication Service for 
QZSS, GPS, and Galileo Signals in L1/E1b and L5/E5a Bands
(LNAV, CNAV, CNAV-2, INAV, FNAV Messages)

◆QZSS Transmits L6 signal for High-Accuracy Services using CLAS and MADOCA
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QZSS L6 Signal Structure

Source: Quasi-Zenith Satellite System Interface Specification, Centimeter Level Augmentation Service, (IS-QZSS-L6-005), 
https://qzss.go.jp/en/technical/download/pdf/ps-is-qzss/is-qzss-l6-005.pdf?t=1720501474703 

CLAS

MADOCA
Navigation Data
Includes data necessary 
for High-Accuracy service
• Satellite Orbit Error
• Satellite Clock Error
• Signal Bias Data

Navigation Data
Includes data necessary for 
High-Accuracy service
• Satellite Orbit Error
• Satellite Clock Error
• Signal Bias Data
• Ionospheric Related Data

https://qzss.go.jp/en/technical/download/pdf/ps-is-qzss/is-qzss-l6-005.pdf?t=1720501474703
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