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ATEXE DB 5 Accuracy (95%)
(B3JH. DGNSS. RTK. PPP) S tdem
: RTK - 0.003 m

PPP : 0.081 m

0.01 ORI= 35.666334370°N 139.792201700°E 59.7550m
AVE=E: 0.0159m N:-0.0074m U: 0.1114m

STD=E: 0.0261m N: 0.0314m U: 0.0895m
RMS=E: 0.0305m N: 0.0323m U: 0.1429m 2D: 0.0889m
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pRPorTected — ppmeasured 4 pR(, Formula 5.5-1
FR!_m:rrr'ecred - Corrected Pseudmaﬂge i ﬁ\\'& \;é =
pRmeasurad - Measured Pseudorange DG NS\S & HZE% = —"‘—/‘")%i Oi) PRCZ 3X15
PRC, : Pseudorange correction (PRC) I 5T IVISEIEIEER
i : PRIN number

5.5.3.3. Differential ISB Correction
In SLAS which adopts Differential GNSS (DGNSS) using GPS and QZSS, following correction

may be needed by combination of user recerver and base recerver (Monitoring station of Sub-meter
Level Augmentation).

1) Correction of Differential Inter System Bias (DISB) between GPS and QZSS.

11) Correction of bias to each satellite in GPS and QZSS 1n case that bias anises to each satellite in

GPS and QZSS.
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Cycle 24 Sunspot Number (V2 0) Prediction (2016/10)
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Table 4.1.1-1 Nomunal Update Interval

Message Name Message Type ID Nomuinal
Sub Type ID *1 Update
Interval [s] |
Compact 55R Mask MT4073.1 30
Compact 55K GNSS Orbit Correction MT4073 2 30
Compact SSE GNSS Clock Correction MT4073.3 5
Compact S5E GNSS Satellite Code Bias MT4073 4 30
Compact SSR GNSS Satellite Phase Bias MT4073.5 30
Compact SSE GNSS Satellite Code and Phase Bias MT4073.6 30
Compact SSRE GNSS URA MT4073.7 30
Compact 5SR STEC Correction MT4073 8 30
Compact 55E Gnidded Correction MT4073 9 30
Compact SSE Service Information MT4073,10 (N/A)
Compact 5SRE GNSS Combined Correction MT4073.11 5o0r 30
Compact SSR Atmospheric Correction MT4073,12 30
Null Message (N/A) (N/A)

2 [E D Network ID £ 131E
BEEE P RE L Z DX THRaX
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Network of Individual Reference Stations The Solution is Network RTK (NRTK)!

The same area is covered with much less number of points using the

To cover a large area with single reference stations to run RTK, we i )
Network RTK concept. All the area is covered with no gaps.

need multitude of points and still we have huge gaps between the

points.
Accuracy, Reliability, Availability @ Accuracy, Reliability, Availability
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Interval RTCM Message

product
Estimation GPS GLONASS
Orbit correction 30 1 1057 1063 1246
Clock correction 1 1 1058 1064 1247
HR-Clock correction 1 1 1062 1068 1251
URA 1 1 1061 1067 1250
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Options Options =
Settingl Setting2 Oulput Siatistics Posiiorss Files  Misc Setting] Settingl Oytput Statistics Posiions Files  Misc
Positioning Mode PRF Kinematic Integer Ambiguity Res (GPS/GLOBDS) OFF v | OFF ~ |ON
Frequencies [ Filter Type Li#2 Forward Mn Rabo to Fix Ambiguity
Elevation Mask () / SNR. Mask {diiz) 15 v Min Confidence [ Max FCB 1o Fix Amb .9999 0.20
Rec Dynamics / Earth Tides Correction OFF sohd Min Lock / Elevation (%) to Fix Amb 0
lanosphere Correction lono-Free LC Min Fix / Blevation (%) to Hold Amb 10 0
Troposphere Comecton S Outage to Reset Amb / Sip Thres (m) 5 [0.050 |
Satelite Ephemeris/Clock Bramceant 1550 0PC Max Age of DIff (s) / Sync Sokution 0.0 OFF B
B 5at Pev A RecPov B Phwu [Jrejed [(]RAMFDE (] DBCorr Reject Threshold of GDOP/Innov (m) 0.0 30,0 |
Exchuded Satelites (+PAN: Incuded) | Max # of AR Iter/# of Fiter Iter 1 1 |
FHers HFlao [Jcallee F1Qzss [(1sBAS []BeiDou []RNSS Baseline Length Canstraint {m 0.000 0.00
Load aave oK Cancel Load Save oK Cancel
Qptions Options 4
Settingl Setting2 Output Siatistcs positions Fles  Misc Settingl Setting2 Output Statistics Positons Fles  Misc
Measurement Errors (1-sigma) Rower
Code,Carrier-Phase Error Ratio L14L2 1000.0 || 100b.0 Lat/Lon/Height (deg/m)
Carrier-Phase Error a-+h/sinBl {m) |Er.th‘.|_1 ||:|.|:|EI3 $0,000000000 0. 000000000 -5335367.6285
Carrier Phase Error/Baseine (m/ 10km) |u.ucm A Antenna Type (*: Auto) Delta-£/MN/ (m)
Doppler Frequency (He) 000 OV 703666.R2) v [10.0000 |0.0000 |0.0000 |
Process Moises [1-sigmaj/sqrt(s]) Base Station
Receiver Accel Horiz/Nertical (m/s2) | 1.00E 401 1.00E+01 Lat/Lon/Height (deg/m)
Carrier Phase Bias (cyde) [2.00E 04 35.872988910 .;:5 389670141 1005.5217
Vertical Tonospheric Delay (m//10km) 1.00E-03 Amtenna Type £ Aulo >0000 10.0000 10,0000
Zenith Tropospheric Delay (m) 1.00E-04 tato Poston e ——
Satelite Clack Stabilty (s/s) |5.00E-12 2l
Load Save oK Cancel Load Save oK Cancel
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Performance of MADOCA PPP-AR

AR : ambiguity resolution

ToyEXa AT 4% ETT

The figures below show the comparison of MADOCA regular PPP and PPP-AR.

The results are reinitialized every one-hour (blue: float; green: fix).
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From MADOCA PPP-AR to PPP-RTK

Observation Orbit, Clk FCB
< Data (
With regional ionosphere and
troposphere corrections, we can
further fix the ambiguity within S opAR
short time, which is also known as
PPP-RTK. Amb lFixed
The flowchart of PPP-RTK is as:
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Generation of regional troposphere and ionosphere
correction

The figures below show the model error of troposphere and ionosphere, compared with
the coordinate fixed PPP-AR, which is assumed as true result. (For ionosphere error, only
the ambiguity fixed satellites are compared)
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Performance of MADOCA PPP-RTK

The figures below show the comparison of MADOCA PPP-AR and PPP-RTK.

The results are reinitialized every one-hour (blue: float; green: fix).
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QZSS Overview -Development Status-
QZSS Program Schedule (Latest)
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Next 3 constellations
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