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Abstract

In recent years, the number of devices using GNSS has rapidly increased, and low-cost dual-frequency GNSS
receivers have been developed. Thus, high-accuracy positioning techniques such as real-time kinematic (RTK)
and precise point positioning (PPP) methods have gained popularity. This study deals with the development of a
simple fusion algorithm using low-cost GNSS receivers, Inertial Measurement Unit (IMU), and speed sensors. In
addition, the improvement of loosely coupled integration was experimented using some novel techniques. The
accurate positions obtained by the RTK-GNSS method using low-cost dual-frequency GNSS receivers were used
in this study, and the RTK performance was improved using the IMU and speed sensors. During an event of RTK
outage, the differential GNSS (DGNSS), velocity information obtained from the GNSS, and corrected IMU and
speed sensors continue to provide continuous positions. An experiment was conducted using a car in a dense
urban area with numerous high-rise buildings near the Tokyo station. The maximum horizontal errors was 1.32 m
and the standard deviation was 0.26 m. This result demonstrates that the GNSS can be used in ITS.





