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The Proportional, Integral and Derivative controller helps in developing the quarter car model’s active suspension system. The concept illustrated using MATLAB Simulink assess the controller’s performance by illustrating the active suspension control for the given road profiles using the P.I.D controller while using passive components for the damping and spring co-efficient at different rates. The advantage of this model is that it uses the active suspension that offers better comfort and handling through direct control of suspension force actuators based on the road profile (Ahmed, et al., 2015). Another quarter car mathematical model involved the slide mode controller with three various frequencies and amplitudes for the continuous linear estimations of the car’s body mass for the automated suspension (Alvarez, 2013). The third one used a Particle Swarm Optimization (P.S.O) to turn the P.I.D controller for the active suspension system through the connected non-linear hydraulic actuator linked to the passive system using a damper to develop an efficient control mechanism (Al-Muar and Abdalla, 2015). This quarter card active suspension system model indicated a good automobile performance for the selected controller based on the used road profile
A half-model includes the semi-active passive suspension system illustrated using the NARX concept (Hanafi, 2010). The model that used an intelligent system Identification in this mathematical model illustrated the variable shock-absorber concept for the realistic-car dynamic performance which responds based on the input signals. Its PID controller successfully controlled the shock absorber functionality to remove all disturbances effects in cars. Another similar one used two degrees of freedom, analytical and statistical techniques to develop and active suspension model to improve the road safety, suspension deflections and ride comfort of the automobile. This mathematical model had an excitation from random road irregularities contributed by the white noise but still illustrated improvements in the vehicle performance attributed to the active suspension control.
The whole model includes the mathematical model that used the Neuro-fuzzy control for the active suspension system for automobiles. It took account of the performance indices related to automobiles e.g., roll of vehicles, pitch, basis of seats to conceptualize a mathematical model for the suspension model using the linear estimation and Adaptive B-spline control strategy that has better passenger comfort and road handling. The parameters for the gradient descent-based methods from the learning process in this fuzzy technique served the purpose of reducing the vehicle’s wheel displacement, suspension travel, roll displacement and heavy pitch for the improved comfort (Qamar, Khan and Ali, 2003). The second whole model involved a Linear Quasdrative regulator controller to conceptual a mathematical model with core functionalities of automobiles’ suspension systems such as; yawn, pitch, suspension travels, wheel deflections, wheel displacement, body acceleration, body displacement. The simulations of this mathematical model from Simulink illustrates the general improvement of the body and wheel displacement based on the road profiles used in the testing.
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