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Design of Integrity Monitor Functions for Maritime DGPS RSIM
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Abstract : In order to prepare for the DGNSS recapitalization and implementation of the functions for software based reference station
and integrity monitor (RSIM) system, this paper proposes a design of integrity monitor functions of maritime differential GPS RSIM.
The most critical functions of the integrity monitor (IM) are to generate and send flags to the reference station (RS) along with system
feedback. Firstly, it presents the architecture of software based RSIM, and analyzes the performance standard of integrity monitor for
maritime DGPS reference station. This paper then designs the functions of integrity monitor for DGPS reference station based on the
performance standard. Finally, this paper presents the results of performance analysis for the functionality of integrity monitor using the
GNSS simulator. it discusses the study method and its application for the system implementation
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Table 1 Requirements of reference stations.

C/A code phase

measurement accuracy 80cm (rms) | 30cm (rms)
C/A code range rate 10cm/sec dem/sec
measurement accuracy | (rms) (rms)

C/A pseudorange

correction accuracy 85cm (rms) | 35cm (rms)
C/A code range rate 1lcm/sec Scemy/sec
correction accuracy (rms) (rms)

PRC latency < 1.0 seconds

Correction quality

indicator 1.4m (1o) 06m (10)
UDRE generation < 20% of the actual 1o PR
accuracy error

Anomaly immunity %(Siegﬁitﬁly buffered/isolated

Alarm response —
Position flag & PR flag | = 1.0 seconds

Alarm response -
Unmonitored condition = 10 seconds

RTCM #1, #2, #3, #5, #6, #7,
#9, and #16

90 seconds delay in
computing the PRC's

Minimum message set

IOD utilization

Table 2 Requirements of integrity monitors.

C/A code phase

measurement accuracy 80cm (rms) | 30cm (rms)
C/A code range rate 10cm/sec 4em/sec
measurement accuracy (rms) (rms)

Alarm generation

time < 0.25 seconds

Adequately buffered/Isolated

Anomaly immunity RS clock
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sle] RS #EeA9 4975 H8AE VeI, Table 45
M $¥oAe 71§15 242t epan

Table 3 RS part alarm and threshold.

Min. No. of SVs 4 SVs RS #F4 H29X4
Max. PRC 100m FHd PRC 3-&X
Max. RRC 4m/s 1 RRC 383

IM Feedback 19sec RSIM #20 @A) A] 2]
Message A7k

UDRE 5m JArAE 219 10 3

Table 4 IM part alarm and threshold.

Min. No. of SVs 4 SVs M &3 HAHA

. IMo] 1% RTCM
Correction Age 30sec Ezﬁ,]ﬂg o

e B 0xle

PR Residual smo B AT S Fl

. RS RRC® BAZ IM
RR Residual 0.5m/s RRC i}j} e
Absolute Position 5m AU ot
Error

3.3 1M F 7is MA
1) AXZE o] IM o}7|elxl A
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Fig. 5 Processing method of IM information.
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Fig. 9% Fig. 101 22 Jeblich GPS 95d 7% %
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Fig. 9 GPS position error.
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Fig. 10 DGPS position error.

T3 Table 5=

(Position error)& v

BAAE A8 A7 48 Fo 994
g ZAxjo]n, Table 62 UDRE A=
(UDRE generation accuracy), Table 7& AMA# ZxF A#
I=(Pseudorange residual accuracy)E 1AM 2 Zbzh v)ws A
o]t} Table 39] RS F24 849 A2 945, A PRC,
UDRE A&%=7} &84 oludes Feld = vk zgn
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AA 23] 9T Yug BT wEsgr,

Estimation PR Residual

Meters(m)

A I

2.61 2612
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Fig. 11 Pseudorange residual (a).
Estimation PR ReS|duaI

Meters(m)

2616

2614

2.606 2.608 2.61 2.612

TIME(sec) x 10°
Fig. 12 Pseudorange residual (b).
Table 5 Comparison of position error.
mean (m) rms (m)
GPS 1.4292 1.469%
DGPS 0.0512 0.0569
Table 6 UDRE generation accuracy.
UDRE Accuracy (cm)
PRN # 8 10 14 15 24
SW RS 3.07 217 3.27 2.88 371
Table 7 Pseudorange residual accuracy.
PR Residual (cm, rms)
PRN # 8 10 14 15 24
SW IM 580 6.99 21.67 6.12 594
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