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High Speed Train Positioning Based on 5G TDOA and DOA
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ABSTRACT

One of the most important things in train control system is the train positioning. The train control center
performs interval control, line transfer, and so on by train positioning. A new train positioning scheme is
needed because train positioning exploits track circuit, RF tag(balise, PSM), tachometer, and so on but
positioning accuracy is low (track circuit) or difficulty of installation and maintenance (RF tag). The
positioning scheme by wireless communication has been actively studied, especially, 5G system serviced
recently is superior to LTE with respect to positioning accuracy because of high sampling rage by broad
bandwidth and dence baseband installation. Therefore we propose high speed train positioning schemes based

on 5G and verify performance of the proposed schemes.
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Table 3. Results of mean and worst 5% of position
errors for high speed train in Fig. 4 and Fig. 5.
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Table 4. Results of mean and worst 5% of position
errors for high speed train in Fig. 6 and Fig. 7.

TDOA(m) DOA(m) TDOA(m) DOA(m)
mean 6.0357 4.8217 mean 11.5191 13.3582
worst 5% 15.1193 10.7198 worst 5% 28.2562 359774
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