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Abstract

This work focuses on the modeling and simulation of car cruise control systems with the implementation
of a Proportional-Integral-Derivative (PID) controller. The primary objective is to develop a
comprehensive model that integrates a PID controller for maintaining car speed under varying conditions.
The methodology involves detailed modeling techniques to simulate car dynamics and the tuning of PID
parameters for optimal control.

The research findings showcase the efficacy of the developed model in regulating car speed, demonstrating
the PID controller's ability to respond to disturbances and maintain set speed levels accurately.
Comparative analyses of different PID configurations reveal insights into their performance under diverse
driving scenarios.

This study's outcomes provide valuable insights into the design and implementation of PID-based car
cruise control systems, offering a foundation for further advancements in automotive control technology.
The model's adaptability and accuracy highlight its potential for enhancing vehicle safety and efficiency.

Keywords: Car Cruise Control, PID Controller, Modeling, Simulation, Automotive Control Systems

Introduction

Car cruise control systems have become integral components of modern vehicles, offering drivers a
convenient means to maintain a steady speed and enhance overall driving comfort and fuel efficiency.
Existing cruise control systems predominantly utilize simplistic control mechanisms that might lack the
precision needed to handle diverse driving conditions effectively.

The primary aim of this research is to develop a PID controller model that accurately emulates the
dynamics of car cruise control and integrates a PID controller for real-time adjustments. By doing so, this
work seeks to address the need for advanced control mechanisms in automotive systems, aiming to
improve both performance and adaptability.

Methodology

Need to design the system model by considering some things. This system is a feedback control system
and the purpose is to maintain constant vehicle speed despite external disturbances, such as changes in
wind or road grade. This can be accomplished by

* Measuring the vehicle speed.

* Comparing it to the desired or reference speed

* Automatically adjusting the throttle according to a control law.
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(Figure-1: Understanding cruise control system)
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(Figure-2: Generalize Block Diagram representation)
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(Figure 3: Freebody diagram of a car moving on a flat surface)
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The mathematical model & the equation of motion is as follows.
Xforce = mass.acceleration

F,—F;=ma
F, o throttle position o input
F,=ki.(Input to the throttle)
Fi=k2. v
Kifinput)- k2 .v=ma

dv

m_. = —kov + ky (input)
dv ko N ki . .
- v = (input)

Simulation with the help of MATLAB SIMULINK
Considering m=1000 kg, K1=2 and k2=100(imperial values)
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(Figure-4: PID controller schematic diagram using Simulink).
PID tuner done using simulation
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(Figure-5: Setting PID Controller Values).
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And we get P=66.88,1=13.37 ,D=-24.29

Result

(Figure-6: Cruise control system response).

Taking the vehicle’s initial speed as 30 km/hr. The graph shows when the driver desires to set the speed to
75 km/hr, then the cruise control activates, and the vehicle moves till there is no disturbance in the pathway.
But when there is a slight disturbance or increase in slope, the vehicle speed starts to decrease. But the
PID controller comes into action and manages the vehicle’s speed to the desired set speed i.e. 75 km/hr.

Conclusion

In this study, a PID controller has been proposed to undertake the controlling of cruise control system. A
Comparison based on the system performance has been done among the PID controller values and the
initial speed of the vehicle.
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