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The performance of RTK : M8P is better than M8T





Please check them by yourself after you go back to home.
If you need an information how to set the reference station,
please refer to the website (GNSS TUTOR).

http://www.denshi.e.kaiyodai.ac.jp/gnss_tutor/experiment.html



Internet

Base station
(Ntrip server)

Internet

Rover station
Correction data is received via internet

GNSS raw data is received via USB-Serial

u-center / RTKLIB

You can switch Desktop to Laptop/Pad/Raspberry Pi
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Code-phase accuracy is quite 
important for RTK performance



Fish !
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Previous test result POSLVX result
(Post-processed RTK/IMU/Speed)

-

poslvx.pos



6-7 epochs were over 20-30 cm
in horizontal direction





time

time

Rover

Base

You recorded your raw-data for this period

You need to prepare the raw-data at base station 
to include your period at rover.





Magnitude of 8.6







(0,0,0) are the RTK fixed solutions 
based on F3/GEONET in GSI.

First 1 hour results





1 primary satellite and 
3 secondary satellites

In total, 3+2+1=6 ambiguities have to be resolved.
But, we actually need 9 satellites !
It also can be applied in RTKLIB

1 primary satellite and 
2 secondary satellites

1 primary satellite and 
1 secondary satellites



There is a contradiction because the number of usable satellites in urban areas
i



4196 epochs 11493 epochs

Single positioning in the center of Tokyo
GPS+QZS+BEIDOU in 2016

What is the difference between two results ?
Same raw data (ublox M8T) is used !!!



Please remember that RTKLIB is not designed for the purpose of 
navigation under dense-urban areas although it can be used even 
in the raw-data obtained in urban areas.







Wrong fix









Receiver u Receiver b

Satellite i Satellite j
i
u

ij
ub

ij
ub

ij
ub

ij
ub

ij
ub

ij
ub

ij
ub

ij
ub

ij
ub

ij
ub

ij
ub

ij
ub

j
b

j
u

i
b

i
u

ij
ub

dNTI

dNTIdTdtc )(

))()((

j
u

i
b

j
b

ij
ub

j
b

j
b

j
u

j
u

i
b

i
b

i
u

i
u

ij
ub

j
ub

i
ub

ij
ub

ij
b

ij
u

ij
ub

NNNNNB

dTdTdTdtdtdt

)()()()(

0,0

00,00,00,00,

0,0,0 j
ub

i
ub

ij
ub

j
ub

i
ub

ij
ub

j
ub

i
ub

ij
ub dddTTTIII

ij
ub

ij
ub

ij
ub N

Baseline

(short Baseline and same 
antenna type)

Memo for Misra & Enge:
http://gpspp.sakura.ne.jp/

diary200608.htm

Without reference station,

And satellite 
Generate new observation 
which means double difference.

Why do we say the 
baseline limitation of RTK ?
(10-100 km or more)
It strongly depends on 
each RTK engine !
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1. Reference satellite GPS PRN 16 
and target satellite is GPS PRN 8

2. Which is code-phase double difference ?
3. If you subtract from right to left, what happen ? 
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Unit is meter in y axis Unit is meter in y axis



The unit is meter The unit is cycle

Probably, we guess the integer ambiguity between 
PRN16 and PRN8 is about - 40 ?
In fact, the average of this right results was - 41.3

Divided by wavelength
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(X, Y, Z)
Reference sta.

(X_user, Y_user, Z_user)



Std. = 2.8 mm Std. = 4.0 mm Std. = 3.4 mm 



I am repeating myself, RTK tells you only dx, dy, dz.
You have to decide the precise reference positions !

(X, Y, Z)
Reference sta.

(X_user, Y_user, Z_user)

Enlarged view of the very small plot
shown in the bottom-right corner.


