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A Position Detection of Train Using the PDOA(Phase Difference of Arriving)

(Rag-Gyo Jeong * Young-Seok Kim)

Abstract - This paper proposes a new position detection method for train speed control using the Phase Difference of
Arriving. This method aims to apply to Automated Guide-way Transit systems, to be operated without driver. So it is
absolutely required to range, calculate and decide a train position precisely. This system consists of Vehicle Radio
Set(VRS) and Wayside Radio Set(WRS). The VRS transmits a wireless signal to the WRS and the controller calculate
a straight line and curve line with Phase Difference of Arriving(PDOA) and an exact position using track date-base is

calculated at next step.
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VRS(Vehicle Radio Set), WRS(Wayside Radio Set), PDOA(Phase Difference of Arriving)
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Table 1 Sensitivity of location performance on different factors

. . Distance | Number | Temporal
Mulh;;z;ﬂgn izﬁg measurement| of base | &spatial
propag accuracy | stations | variations
Cell ID no no no no no
Slgrgl small no no large large
AOA large no no small small
TOA large no large large no
TDOA large no large large no
GPS large large small no no
p}:‘;ﬂ; no no no small large
In?;l(;:ptlsve no no small small no
s;setfm no no small large no
recli)(fﬁng no no small no no
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Table 2 Comparison of the location technigues

Performance Modifications
urban rural mobile network
Cell ID poor/mod. poor - SW
Signal level | mod./poor poor SW SW
ACA mod./poor mod. - HW&SW
TOA mod. mod./poor SW HW&SW
TDOA mod. mod./poor SW HW&SW
GPS mod. high HW&SW SW
plzatgli(_)n mod./poor poor - SW
I“?Ofpt;"e mod. rmod. - HW
Tag system poor poor HW HW&SW
g | mod mod. | HW&SW | SW
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Table 3 Phase lag per unit length as radio frequencies

Frequency (M) Phase Lag / length(deg./m)
037 0.45
0.750 090
1125 1.35
1500 180
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