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ABSTRACT

In order to reduce the time and cost of developing a navigation system, a performance evaluation platform can be used. A User
Interface (UI) is required to effectively evaluate the performance, which sets parameters and gives navigation sensor signals
and data display, and also displays navigation results. In this paper, a LabVIEW-based UI design method for multi-integrated
navigation systems is proposed and implementation results are presented. The UI consists of a signal and data generation part
and a signal and data processing part. The signal and data generation part sets parameters for the signal and data generation
and displays the navigation sensor signal and data generation results. The signal and data processing part sets parameters for
the signal and data processing and displays the navigation results. The signal and data generation part and signal and data
processing part are designed to satisfy the requirements of the UI for a performance evaluation of the navigation system. In
order to show the usefulness of the proposed UI design method, parameters of the signal and data generation and the signal
and data processing are set through the LabVIEW-based UI, and the Global Positioning System (GPS) signal and inertial
measurement unit data generation results and the navigation results of a GPS Software Defined Receiver (SDR) and inertial
navigation system are confirmed. The implementation results show that the proposed UI design method helps users conduct
an effective performance evaluation of navigation systems.
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Fig. 1. Multi-integrated navigation system performance evaluation platform.
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Fig. 2. Structure of signal and data generation part Ul.
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Fig. 3. Structure of signal and data processing part Ul.
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Fig. 4. Structure of GPS receiver and INS performance evaluation platform.
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Fig. 8. Trajectory generation results display.

@)

(b)

Fig. 9. (a) GNSS IF signal generator parameter setting. (b) IF-RF upconvertor parameter setting.

Fig. 10. GPS IF signal generation results and IF-RF upconvertor parameter
setting results.
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Fig. 11. IMU data generator parameter setting.

Fig. 12. IMU data generation results display.

(b)
Fig. 13. (a) GPS SDR parameter setting, (b) GPS SDR navigation results
display.
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(b)
Fig. 14. (a) INS parameter setting, (b) INS navigation results display.
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