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® g gives current acceleration, found by maximizing cross-correlation
a finite statemachine to handle standstill
MRT — Institut fir Mess- und Regelungstechnik
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Evaluation Setup

® mounted on railway vehicle
® two sensors over both rails
@ distance to rail = 100 mm
| ¢ =553mm
a sampling frequency fy = 30 kHz
@ reference sensor:
GNSS+INS+Odometer

® 130 km in operating traffic
@ velocity up to 100 km/h
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Evaluation of Velocity Estimation
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Evaluation of Velocity Estimation

summary of errors over 130 km:

®  0.2%: poor signal quality

a 1.0 %: no sufficient movement

® 98.8%: accurate estimation
® 80%: error<1m/s
® 93%: error<2m/s
® 97%: error < 3m/s
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= Localization using ferromagnetic signatures is based on a map
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= Localization using ferromagnetic signatures is based on a map
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® convert measured signals from
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time domain into spatial domain (spatial)
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Localization
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. N —\/
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® search for template in map map 75 9
® take the position with the highest ‘
similarity correlation
estimated position
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Evaluation of Position Estimation

@ evaluation on section of 12 km that
was passed four times
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For each localization drive: 05

® |ocalization error estimated at 2500
equally distributed points

Two types of error:
® small (< 10 m): synchronization with
reference, imprecise mapping

® |arge: pattern mismatch,
can be detected 25k

error of position estimate in m
o

0 2000

Bernd Krdper: Localization of Railway Vehicles using the Ferromagnetic

14119 24.09.2023 Fingerprint of Rails

4000 6000 8000 10000 12000
position in m

MRT — Institut fir Mess- und Regelungstechnik
Prof. Dr.-Ing. Christoph Stiller



AKIT

Evaluation of Position Estimation
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.
Conclusion

localization without any changes
to existing infrastructure

method allows highly available and accurate
velocity (97% <3m/s) and position (95% < 10m)

high potential to improve existing systems
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Work in progress

® combine velocity end
position estimation
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Work in progress

® combine velocity end
position estimation

® combine both rails
® online processing

® |ong term stability of
signatures
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