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Abstract

Integrated GPS/INS systems provide an enhanced navigation system that has superior
performance in comparison with either system operating in stand-alone mode as it can overcome
each of their limitations. In this study, the heading updates provided by the heading sensor is first
proposed to improve the accuracy of a MEMS IMU/GPS integrated system. The error of heading has
great influence on the positional accuracy because it multiplies with horizontal velocities. Therefore,
those additional velocity errors project onto horizontal positioning errors after numerical integration

implemented in the INS mechanization. The faster the vehicle moves, the larger the positional errors
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caused by the heading error. In addition, this study applies two sets of GPS receivers that have
relatively high sampling rate, 10Hz. In general ; the sampling rate of the GPS receivers used for
kinematic positioning is rather limited to 1 Hz only. The positioning and attitude errors between
consecutive GPS updated measurements update for a MEMS IMU accumulate much more
significantly than those of other sophisticated systems. Therefore, this study applies a set of GPS
receivers with 10Hz sampling rate to investigate the impact of measurement update frequency
provided by GPS on the positioning and attitude accuracy with the use of a MEMS IMU/GPS

integrated system.
Keyword : GPS ~ INS -~ integrated systems ~ Positioning and attitude accuracy
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Positional errors
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INS/GPS INS/GPS+ Heading (%)
East(m) 0.2294 0.0815 64
North(m) 0.0440 0.0120 73
Up(m) 0.0605 0.0234 61
Roll(deg) 0.1478 0.1323 11
Pitch(deg) 0.1547 0.1318 15
Heading(deg) 0.8712 0.1585 82
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7% 3 MM GPS mrfR B AR B & 5E 37 5E [F) A% S $2 57

RMS value RABETH®
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East (m) 0.2294 0.0814 65
North (m) 0.0440 0.0218 51
Up (m) 0.0605 0.0420 31
Roll (deg) 0.1478 0.1227 17
Pitch(deg) 0.1547 0.1243 20
Heading(deg) 0.8712 0.5955 32
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