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Constant jerk oriented train trajectory generation for minimum time
considering ride confort and position dependent speed and acceleration constraints
Shota Miyoshi, Wataru Ohnishi, Takafumi Koseki (The University of Tokyo)

Speed profile generation and modification on the running train is an important technology for automatic train operation and exe-
cuted by drivers in manual train operation. This study aims to generate the feedforward control of train operation that guarantees the
ride confort by explicitly limiting the maximum jerk of the speed profile and to calculate rapidly with varying restriction parameters.
This study proposes a feedforward control design method that gives a braking trajectory with minimum running time while satisfy-
ing position-dependent or ride comfort constraints, and optimizes the stopping trajectory by bang-bang control of jerk, which is the
most crucial part of the speed profile for the ride comfort and position precision. The speed profile satisfied the ride comfort limit of
acceleration and jerk, as well as the position dependent speed and acceleration limits in the numerical train driving simulation. The

proposed method ensured the safety by limiting speed, acceleration, and jerk explicitly and achieved rapid calculation for adaptive

reconstruction of speed profiles on the train.
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Fig. 1. Parameters of the line shape for case study.
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Table 1. Assumed restriction and line parameters for the case

study.

Parameter Value
Distance to stopping position X 350 m
Initial speed vy, 70 km/h

Acceleration limit by ride comfort a4y, 3.3 km/h/s

Acceleration limit by adhesion anqyx.q 2.5 to 3.5 km/h/s

Jerk limit by ride comfort a,4x,q 2.16 km/h/s?

Gradient s —20 %o before 150 m
0 %o after 150 m

Speed limit v,y 70 km/h before 250 m

40 km/h after 250 m
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Fig.4. Speed profile generation result for the case study.
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