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Abstract: As the world is moving towards betterment of human beings each and every day, it is very important to ensure safety 
with growth. We all are familiar with the increasing number of road accidents regardless of the fact that the technology is 
growing with great momentum. In this race of modern technology human safety should be considered a higher priority. And 
hence the primary aim of this system being innovated is to ensure higher road safety. 
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I.      INTRODUCTION 
The issue of vehicle oversteer was observed several times. The reasons for this failure in vehicles were addressed and the major 
affecting factors were considered to find gaps to fill. As there was not much data available for reference a wider exploratory 
research methodology had to be followed. Accordingly, a number of trials were conducted to observe and study the problem. Once a 
brief overlook of the problem was noted down the development of the system was planned out. Various data were collected to look 
for pre-existing systems in the same problem favour. Brief study of all the components to be used in the system was done. All the 
available components in the market were compared according to required specifications. Various industrial software’s like Solid 
works, MATLAB’s, Ansys, Adams, Altium and Proteus were used to process, evaluate and simulate all the data collected. During this 
process. A proper research methodology was followed throughout the research. A very reliable and safe system is developed. After 
testing the entire system through various simulations it is observed that the system is ready for industrial use. 98% of solution 
satisfaction can be achieved through this system. There are certain situations where this system fails to perform and has space for 
improvement. This is not the end. We are continuously working to improve the system accuracy and expand usability range for 
various other applications. 
We all have faced the issue of vehicle oversteer at least once at a certain point. Vehicle oversteer primarily occurs when the steering 
system of the vehicle fails to keep control on the dynamic movements of the car resulting in a lateral spin. ESSS is an advanced 
system which primarily deals with vehicle stability and précised control over human and mechanical errors. The basic working 
principle of the system is to control oversteer of the vehicle using advanced electronics, AI and machine learning. This system is an 
electronically actuated steering system having advanced intelligent spin control structure. 
 

II.      METHODS 
Automatic steering wheel is a basic and crucial part of a driverless vehicle which is highly recognized as the final trends of the 
vehicle. In comparison with hydraulically powered systems, the electric power steering (EPS) system is a new power steering 
system which could provide power when the driver steers. The electronic properties of the EPS are quite desirable for automatic 
control. A novel automatic steering controller for mass-produced vehicles equipped with an EPS system is presented in this paper. 
This controller steers the wheel by simulating the torque signals which are generated by human drivers. Considering the nonlinearity 
and uncertainty of steering systems, fuzzy theories are implemented for this system instead of classic control theories such as a PID 
controller. This system has been tested on real roads for its effectiveness.  
Vehicle dynamics control systems may be used to integrate the driver's steering input together with the four-wheel steering system 
(4WS) in order to improve the vehicle's dynamic behaviour with respect to yaw rate and body sideslip angle. The goal of this study 
is to develop a fuzzy logic controller for this purpose. In the first stage of the study, a three-degree of freedom nonlinear vehicle 
model including roll dynamics is developed. The results of analysis indicate that the dynamic behaviour of the fuzzy logic 
controlled vehicle is superior with respect to other strategies and front wheel steering vehicle in obtaining zero body sideslip angle 
even in transient motion and quick response of yaw rate during steady state cornering and lane change manoeuvres. Friction and 
disturbances of the road are the main sources of nonlinearity in the Electric Power Steering (EPS) System. 
Consequently, conventional linear based on a simplified linear model of the EPS system will result in poor dynamic performance or 
system instability. On the other hand, a brush-type DC motor is more used in EPS control with an input current that is limited in 
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practice. The control laws designed without taking into account the saturation effect may have undesirable consequences on the 
system stability. In this paper, a Takagi–Sugeno (T−S) fuzzy is used to represent the nonlinear behaviour of an EPS system, and 
stabilization conditions for nonlinear EPS system with both constrained and saturated control input cases are proposed in terms of 
linear matrix inequalities (LMI). Simulation results show that both the saturated and constrained controls can stabilize the resulting 
closed-loop EPS system and provide a stable driving in the presence of nonlinear friction, disturbance of the road and actuator 
saturation. Methodology flow is describe in further sections of the paper. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Block Representation 
 
1) The Motor - Most electric power steering systems use a three-phase electric motor powered by a pulse width modulated DC 

voltage. The motor is brushless and has an operating voltage range of 9 to 16 volts. Three phase motors allow for faster and 
more precise application of torque at low RPMs. The motor uses a rotational sensor that determines the position of the motor. 
On some systems, if the module is replaced or the toe has been changed, the end stops of the steering system must be learned so 
the motor does not push the rack past the maximum steering angle. This might be an additional step on top of calibrating the 
steering angle sensor. The motor can be connected to the steering rack or column. Today, more vehicles are using motors that 
are mounted to the base of the steering gear or on the opposite end of the rack. 

 
Figure 2. Motor Representation 
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2) The Module - An electric power steering module is more than just a circuit board and connectors in an aluminium box. The 
module contains the drivers, signal generators and MOSFET switches that power and control the electric motor. The module 
also contains a current monitor circuit that measures the amps the motor is using. The current monitor and other inputs to 
determine the temperature of the motor using an algorithm that even factors in the ambient temperatures. If the system detects a 
condition that could cause the motor to overheat, the module will reduce the amount of current going to the motor. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Power Steering Module 
 
3) Sensor Inputs - Measuring the steering wheel position angle and rate of turn provide critical PBL Project Report Semester 4 

information for electric power steering systems. The scan tool will typically display this information in degrees. The steering 
angle sensor (SAS) is typically a part of a sensor cluster in the steering column. The sensor cluster will always have more than 
one steering position sensor: Some sensor clusters have three sensors to confirm the data. Some SAS clusters and sensor 
modules are connected to a Controller Area Network (CAN) bus. The SAS module or cluster can be connected directly to the 
ABS/ESC module on a CAN bus, or it can be part of the overall CAN Network in a loop that connects various modules in the 
vehicle. The steering torque sensor measures the steering force applied by the driver and enables sensitive control of the electric 
steering support. It serves the same function as a spool valve in a hydraulic power steering system. 

4) Software - A basic framework of MATLAB, Solidworks, Ansys, Eagle, Embedded, IDE is mandatory. The electric power 
steering system has sophisticated software that can regulate not only the amount of assist, but also how the steering feels to the 
driver. The software also regulates the temperature of the motor. OEMs will often release updates for the power steering 
module. These update can help to resolve intermittent problems and codes that could cause the light to come on and make the 
system enter into a fail-safe mode.  

a) Next-Generation Steering Electric Ford, Power Audi, Mercedes-Benz, Honda and GM are introducing steering systems with 
variable ratios on some platforms. Some automakers are also calling this adaptive steering.  

b) Variable ratio steering changes the relationship between the driver’s actions at the steering wheel and how much the front 
wheels turn. With variable ratio steering, the ratio continually changes with vehicle speed, optimizing the response in all 
conditions.  

c) At lower speeds, such as when pulling into a parking space or manoeuvring in tight areas, fewer turns of the steering wheel are 
required. Adaptive steering makes the vehicle more agile and easier to turn as it dials more steering into the road wheel.  

d) At highway speeds, the system optimizes steering response, letting the vehicle react more smoothly to each steering input. 
Systems from Ford and Mercedes-Benz use a precision-controlled actuator placed inside the steering wheel, and require making 
no changes to a vehicle’s traditional steering system. 

A driver unaware of this condition would become concerned if an electrical or electronic failure occurred while the engine was 
running, as the loss of assist would not be expected. Electronic power steering systems eliminate the need for a pump, hoses and a 
drive belt connected to the engine using variable amounts of power.  
The configuration of an EPS system can allow the entire power assist system to be packaged on the rack and pinion steering gear or 
in the steering column. The system does not drag on the engine from either a power steering pump or alternator because it will not 
provide assistance until required by driver input. Also, there is no hydraulic fluid. The steering wheel is referred to as a hand wheel 
in the service information. The torque, speed and position inputs, vehicle speed signal, and other inputs are interpreted in the 
electronic control module. 
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FIGURE 4. FORD STEERING SYSTEM 
 
A typical EPS steering application uses a bidirectional brushless motor, sensors and electronic controller to provide steering assist. 
The motor will drive a gear that can be connected to the steering column shaft or the steering rack. Sensors located in the steering 
column measure two primary driver inputs — torque (steering effort) and steering wheel speed and position.  
The steering wheel is referred to as a hand wheel in the service information. The torque, speed and position inputs, vehicle speed 
signal, and other inputs are interpreted in the electronic control module. 
The controller processes the steering effort and hand wheel position through a series of algorithms for assist and return to produce 
the proper amount of polarity and current to the motor. Other inputs that will affect assist and return are vehicle speed, engine speed 
and chassis control systems such as ABS and electronic stability control (ESC). 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 5. Bidirectional BLDC circuit loop 
 

Why Measure the Steering Angle? 
The angle of the steering on its own can be employed to ascertain the precise position where the front wheels are directed. When it 
is conjoined with other various pieces of valuable information from the accelerometer, the yaw sensor, and the wheel speed sensors, 
it becomes feasible to accurately gauge and quantify the intricate dynamics of the vehicle. 
Armed with the meticulously collected and insightful information, the stability control system can be adeptly utilized to decipher the 
driver's intentions, comprehensively analyse how the vehicle is responding to the driver's inputs, and expertly determine the 
necessary corrective actions that can be implemented via the ABS hydraulic control unit. 
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The measurement of the steering angle can be executed through a variety of techniques and sensors, including optical sensors, the 
assessment of Hall Effect, and the utilization of other cutting-edge technologies. These sophisticated sensors are designed to 
meticulously and precisely capture the degrees of movement exhibited by the steering wheel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6. Centre of Rotation 

 
 
 
 
 
 
 
 
 
 
 

Figure 7. Oversteer Representation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Understeer Representation 
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III.      APPLICATION 
The Electronic Steering Stability System (ESSS) is a sophisticated automotive technology designed to enhance vehicle stability and 
safety by precisely controlling the steering system's operation. At its core, the ESSS relies on a combination of sensors and 
electronic control units to monitor various parameters of the vehicle's dynamics. These parameters include the steering angle, data 
from accelerometers, yaw sensors, and wheel speed sensors. By collecting and analysing this data in real-time, the ESSS can 
determine the driver's intentions and assess how the vehicle is responding to those inputs. It then calculates and implements 
corrective actions through the Anti-lock Braking System (ABS) hydraulic control unit. 

 
Figure 9. Working of ESSS 

 
One of the key functions of the ESSS is to prevent or mitigate oversteer and understeer, which are conditions where a vehicle loses 
control during cornering. If the system detects an impending loss of control due to oversteer (rear-wheel slide) or understeer (front-
wheel slide), it can apply steering inputs or braking force to individual wheels to bring the vehicle back into a stable and safe 
trajectory. The ESSS combines advanced electronics, artificial intelligence, and machine learning to make split-second decisions 
and ensure the vehicle remains on its intended path, ultimately improving driver confidence and road safety. 

 
Figure 10. Block Diagram (Software) 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue X Oct 2023- Available at www.ijraset.com 
     

 
1747 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

IV.      CONCLUSIONS 
A specific range of vehicle turning can be obtained through proper calculations at this specific angles the vehicle shows the 
tendency to remain in the range and resulting into a stable and safe drive. Overall vehicle dynamics plays an important role in the 
stability of the vehicle. The steering angle can be measured with optical sensors, by assessing Hall Effect and through other 
technologies. Theses sensors measure the movement of the steering wheel in degrees.  
Digital steering angle sensors measure the angle and turn it into information that can be shared on a serial data bus or discrete 
connection with a module. Instead of changing voltage, these sensors produce a signal in code that indicates the steering angle. This 
data PID can be used for electric power steering, intelligent headlights and even stop/start systems. Electric power steering systems 
can’t typically be fixed by throwing parts at the problem. The rack and module can be very expensive to replace. Steering angle and 
torque sensors are difficult to swap due to their position on the steering column. An electric power steering module is more than just 
a circuit board and connectors in an aluminium box. The module contains the drivers, signal generators and MOSFET switches that 
power and control the electric motor. The module also contains a current monitor circuit that measures the amps the motor is using 
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