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finite statemachine to handle standstill
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Velocity and Acceleration Estimation
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Noise reduction



mounted on railway vehicle
two sensors over both rails
distance to rail = 100 mm
d = 553 mm
sampling frequency f0 = 30 kHz

reference sensor:
GNSS+INS+Odometer
130 km in operating traffic
velocity up to 100 km/h
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Evaluation Setup
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above 0.1 m/s almost always a velocity was esitimated
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Evaluation of Velocity Estimation



Error of estimated velocity in m/s

summary of errors over 130 km:

0.2 %: poor signal quality

1.0 %: no sufficient movement

98.8 %: accurate estimation
80 %: error < 1 m/s

93 %: error < 2 m/s

97 %: error < 3 m/s
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Evaluation of Velocity Estimation



Localization using ferromagnetic signatures is based on a map
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Ferromagnetic Map
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convert measured signals from
time domain into spatial domain

take most recent values of the
signal as template

search for template in map

take the position with the highest
similarity
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Localization
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Localization
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Localization



evaluation on section of 12 km that
was passed four times

one drive used for mapping
(sampled at 10 cm)

remaining three drives used for
localization
(template length M = 50 m)

separatly for left and right rail
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Evaluation of Position Estimation
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Evaluation of Position Estimation
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Evaluation of Position Estimation
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Two types of error:

small (< 10 m): synchronization with
reference, imprecise mapping
large: pattern mismatch,
can be detected
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Evaluation of Position Estimation
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Evaluation of Position Estimation
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combine velocity end
position estimation

combine both rails

online processing

long term stability of
signatures
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