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Development of GNSS receiver optimized for rocket GNSS-TEC observation
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Various disturbance phenomena occurring in the ionosphere are a major factor in the degradation of GNSS positioning
accuracy.Since GNSS is becoming increasingly important as a social infrastructure, not only for automotive applications but
also for agricultural equipment and drones. It is important to observe ionospheric disturbance phenomena and elucidate the
mechanism of their occurrence.

Ready-made GNSS receiver can be mounted on sounding rocket, some problems are to be occurred, such as unstable
reception and loss of accuracy are expected due to the high dynamics of rocket motion. However, since the motion of the
observation rocket can be accurately predicted, the TEC accuracy can be improved if the Doppler shift predicted in advance
can be reflected in the parameters of the GNSS internal receiver and positioning engine.

In this study, a software radio is configured using FPGA and ADC to enable the manipulation of parameters by in-house
GNSS receiver. We have succeeded in receiving and demodulating GNSS signals and positioning, multi-channel reception
and positioning with FPGA alone, and have also produced software for receiver control and monitoring that runs on a PC.
Currently, we are optimizing the operation of the receiver for onboard use on a sounding rocket.
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