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  ii. Determine the poles of the automatic controlled vehicle.
  iii. If the vehicle is now at the start position when t = 0 and it needs to move to a     location that is 100 m away from the starting point. How can you model the input signal, yr(t)?
iv. Derive and sketch the trajectory of the vehicle under closed loop control
v. Suppose the vehicle is now loaded in such a manner that its closed loop controlled behaviour is altered significantly. You may take ”significant” to mean a change in response from oscillatory to non-oscillatory or non-oscillatory to oscillatory - depending on the parameters of the vehicle you have. Describe a scenario (by giving values for relevant parameters) in which a significant change in behaviour can happen. Analyze this behaviour and sketch the trajectory of the vehicle.
[bookmark: _GoBack]vi. Is it possible to re-design the value of K1 to get a better response from your vehicle? Support your answer with an analysis.
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Analysis of the vehicle position control system

A feedback control system is developed by using an infra-red sensor to measure the vehicle's
position, and then using the following expression to determine the force, z(t), that should be
applied to the vehicle

2() = Kaly(t) - y(0)] &)
where y,(t) is the desired position at time ¢ and K, is a constant to be designed. Figure 2 shows

the block diagram of the resulting automatic position control system that relates the desired
position, y,(t), and the actual position, y(t) of the vehicle.

= o
Desination of . vl 1 il
Vehicle,¥,5) K [T GE Naas s T Posion, Y6)
|
Inffa-red Positon Sensor

Figure 2: Vehicle position control system

i. Derive the transfer function relating ¥;(s)
K, =009,

L{y(®)} to Y(s)

L{y(®). You may use
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