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Introduction

* A driver model is a mathematical model which replicates the
functionality of a driver( controlling , monitoring and stabilizing a
vehicle )during various maneuvers .
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Proposed driver models

* Driver model(PID controller):
e Simple linearized driver model with and without delay
* Path following driver model.

» Path following driver model which minimizes lateral deviation and heading
error according to a previewed path function and improves stability by
regulating yaw and lateral disturbances during maneuvers.

* Vehicle Model

* Rigid body model under neutral steering condition.



e Simple linearized driver model with out delay
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e Simple linearized driver model with delay
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Path fallowing driver model.
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wiehicle Path Coordinate model
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Results




Implementation of delay into driver model

* A vehicle path following analysis and improvement of vehicle
handling process

* Introduce control system to ensure the vehicle follows desired path
* Desired yaw rate and slip angle to get desired path

* Delay associated with diver , Neural response delay

* Sensor delay

* Consider preview distance



* The equations of vehicle dynamics are:

. M(Vy + Ur) = Fyr cosdr + Fxr sino + Fyf cosof + Fxf sindf
* lzr = aFyf coséf + aFxf sindf — bFyr sindr — bFyr cosor
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Vehicle model
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Driver model
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Lead constant ,lag constant, reaction and delay time.
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Closed Loop driver model
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Controller

Introduce PID controller for

1. yaw rate
2. slip angle to get desired path
3. Optimization of Kp, Ki, Kd by GA rrocess
Intended path actual path
jr OcTri\r'::lellzer Driver model Vehicle model

Vr, r



Matlab Simulink model
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Conclusion

* Formulated driver model in order to make vehicle in desired path.

* 1- Simple model with delay case has been studied, and used PID controller
* Modeled in Simulink

e 2- No delay case has been studied by considering preview distance

e Optimized proportional controller has been used with the help of Riccati
equation by minimizing cost function.

* Modeled and solved using Matlab ODE solver
* 3- Introduced delays to driver model and
* Modeled in Matlab Simulink along with mathematical modeling .
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