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ABSTRACT

The carrier-based differential global navigation satellite system (CD-GNSS) has been garnering significant attention as a

promising technology for unmanned vehicles for its high accuracy. The CD-GNSS systems to be used for safety-critical

applications should provide a certain level of integrity. The integrity of these systems must be analyzed under various

conditions, including fault-free and satellite fault conditions. The systems should be able to detect the faults that can cause

large biases on the user position errors and quantify the integrity risk by computing the protection level (PL) to protect the user

against the faults that are left undetected. Prior work has derived and investigated the PL for the fault-free condition. In this

study, the integrity of the CD-GNSS system under the fault condition is analyzed. The position errors caused by the satellite’s
fault are compared with the fault-free PL (PL_HO0) to verify whether the integrity requirement can be met without computing
the PLs for the fault conditions. The simulations are conducted by assuming the ephemeris fault, and the position errors are

evaluated by changing the size of the ephemeris faults that missed detection. It was confirmed that the existing fault monitors
do not guarantee that the position error under the fault condition does not exceed the PL_HO0. Further, the impact of the faults

on the position errors is discussed.
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2. NAVIGATION ALGORITHM OF CARRIER
BASED DGNSS
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Fig. 1. Schematic diagram of the satellites and receivers for the CD-GNSS.
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3. VERTICAL PROTECTION LEVEL FOR
NOMINAL CASE
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Table 1. Simulation parameters.

Parameters Values

Location Daejeon, Republic of Korea
Constellation GPS (24) and Galileo (24)
Frequency L1 &L2 for GPS / E1 & E5a for Galileo
Standard deviation of code 20

measurement (cm)

Standard deviation of carrier 5

measurement (mm)
Py 1.9x10™
Pup 1x10™
Pririo 1x10”

02r

Position Error {m)
=

=
(S

15
Time (h)

Fig. 2. The position errors induced by the miss detected fault of the nonfit
monitor.
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Fig. 3. The position errors induced by the miss detected fault of the orbit-
fitting monitor.
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5. CONCLUSIONS
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