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A Fuzzy Control for Train Automatic Stop Control

A predictive fuzzy control that uses rules
based on a skilled human operator’s experience
is proposed and applied to train automatic

stop operations,

In recent years automatic train operauon
(ATO) systems using a microcomputer instead
of a human operator have been developed for
new transit systems including subway, mon-
orail and new public-transit systems.

Some problems of the train operation are that
it is controled by performance indices such as,
safety, riding comfort of passengers, and ac-
curacy of the stop gap. So, train operation is
a nonlinear control function. Up to now, this
system has been developed by linearlized
control using a target pattern. However, it is
difficult to control the train in a manner similar
to a human operator.

In this paper, we propose a predictive fuzzy
control which selects the most likely control
rule from the sets of control rules. It is des-
cribed as follows.: “If (¢ is C—x is A and ¥

is B) then « is C.

And the proposed fuzzy

control is applied for a train automatic stop
control system which evaluates comfort, ac-
curacy of a stop gap and running time.

The simulation result of our newly developed
fuzzy control system shows it can directly
adjust a system performance as desired in the
same way as that controlled by a skilled ope-
rator, so it is able to stop a train comfortably

and accurately,

Keyword : fuzzy sct theory, fuzzy control, transpor-
tation system, PID control, automatic train ope-
ration, predictive control
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Table 1 Values assumed in the simulation
Train Icnulh 83. H5m a0r
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Running resistance : ° 2 - S S
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Number of steps of brake: 9 steps Eg 0 , ‘ ‘
Maximum deceleration of brake Bu: Z= 70% 1009 1409,

nominal =5, 14 kim/h.s ability of brake

minimom =3.6 km/h.s

maximum =6, 68 km/hes
Dead time of braking system : 0,2scc
Iqt order tlmc lag of I)r.nkmg syqtcm 0.ﬁscc
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