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b Explain the advantages and disadvantages of using this computer-

controlled system. 0]
© Explain why you think camera images are still sent to the driver
in the cab. 2
d The train company are slowly upgrading all their trains to be autonomous.
Explain the term autonomous. m

Describe what additional sensors and actuators may be needed to
allow the trains to be upgraded to autonomous operation. 0]
Describe two advantages and two disadvantages of making this
upgrade. 0]
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The following schematic shows how sensors, actuators and a computer can be
used to control the opening and closing of doors in a train.
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5 The following schematic shows how sensors, actuators and a computer can be
used to control the opening and closing of doors in a train.
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As the train approaches a station and stops, the system automatically opens
the doors. Passengers can then get on and off the train.

After 30seconds the computer automatically sounds an alarm and starts to
close the doors. But if someone is still trying to get on or off the train at
this point, then the doors automatically re-open and then try to close again.
This is all done under the control of the computer. Cameras and sensors are
used to send data back to the computer. The driver of the train is able to
monitor the camera images from his cab and take any additional action if
necessary.
a Describe how the sensors, cameras, actuators and computer are all used
to safely operate the doors on the train. Name any sensors that you think
would be needed. [6]
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