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[Abstraci]

This paper introduces a MATLAB graphical user interface (GUI) based software for performance analysis of navigation
message and wide area differential correction of regional navigation satellite system (RNSS). This software was developed to
analyze satellite orbit/clock-related performance of navigation message and wide area differential correction simulating RNSS for
regions near Korea based on different distributions of monitor and reference stations. As a result of software operation, navigation
message and wide area differential correction are given as output in MATLAB file format. From the analysis of output, it was
confirmed that valid navigation message and wide area differential correction could be generated from the results about statistical
feature of orbit and clock prediction errors, cm-level fitting errors for navigation message parameters, and 81.9% enhancement in

range error for wide area differential correction.
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Table. 1. Configurations for performance assessment

Determination interval 2025.01.01. 00:00 - 23:59 (UTC)

Prediction interval 2025.01.02. 00:00 - 23:59 (UTC)

Data generation time step 1 sec

Data processing time step 60 sec
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Table. 2. Orbit dynamics model configurations

Truth Filter propagation

Geopotential EGM96 (60x60) EGM96 (12x12)

Third—body DE405 (Moon, Sun) DE405 (Moon, Sun)

Solar radiation

ECOM, conical shadow| ECOM, conical shadow
pressure

Tides IERS 2010, FES2004 |-

General relativity | IERS 2010 -

X 3 A 22 oY

Table. 3. Measurements model configurations

Observable Smoothed lonosphere—free pseudorange

Sampling time 60 sec

Satellite clock Atomic clock model (Rubidium)

Receiver clock Atomic clock model (Cesium)

lonospheric delay Eliminated by ionosphere—free combination

Tropospheric delay | Eliminated by black model

Receiver noise Gaussian random (function of elevation)

Smoothing Hatch filtering with N = 100
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Table. 4. Navigation message generation configurations

Raw data 24 hour satellite orbit and clock prediction results

Fitting interval |2 hours
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(Left : Determination, Right: Prediction)
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Table. 5. Statistics for RNSS orbit/clock determination and
prediction results (RMS)

3-2 SHHAIR L B BIYE Y US

A 2zmEsofo] G4 @ F nggn
A AEa7] 918 il Ao Aelat Aw 44

Error [m] |Standard deviation [m]
Satellite orbit determination 0.46 0.84
Satellite clock determination 0.33 0.63
Satellite orbit prediction 3.09 14.72
Satellite clock prediction 117 9.52
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Fig. 10. Fitting errors of RNSS navigation message (Left :
Ephemeris, Right: SV clock correction)
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Table. 6. RNSS navigation message fitting error (24 hour
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Fig. 11. SIS URE of standalone RNSS and WAD-RNSS
(Left: Location of users, Right: SIS URE)
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Table. 7. SIS URE of standalone RNSS and WAD-RNSS

RMS) (24 hour RMS)
Fitting error [cm] SIS URE [m]
Ephemeris parameter 1.05 Standalone RNSS 1.82
SV clock correction parameter 4.63 WAD-RNSS 0.33
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Standalone RNSS 5.49 5.71
WAD-RNSS 1.04 1.26
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