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Abstract: An intelligent mechatronic system that comprises an Ultrasonic wave emitter mounted on the front 

section of an automobile that produces and emits Ultrasonic waves is known as an automated braking system. 

A reflecting Ultrasonic wave signal is also received by an Ultrasonic receiver mounted on the front area of 

the automobile. The distance between the obstruction and the vehicle is determined by the reflected wave 

(detected pulse). Then, depending on the detecting pulse information, a microcontroller is employed to 

manage the vehicle's speed and apply brakes on the automobile stupendously for safety reasons. This study 

describes how a pedestrian detection system was used to locate potentially unsafe situations in various 

metropolitan contexts. This article takes a different strategy than previous studies. Traditional pedestrian 

detection systems, which are meant to locate all pedestrians in the area in front of the vehicle, do not apply 

the technique described in this work. In contrast, our method exclusively looks for pedestrians in important 

regions. The surroundings is recreated with a normal laser scanner, and the presence of pedestrians is then 

checked thanks to the fusion with a vision system. The major advantages of this technique are that pedestrian 

detection is conducted on small picture regions, which improves its time-to-market performance, and no risk 

evaluation is necessary before sending the result to the driver or an onboard computer for autonomous 

movements. Another benefit is the significant reduction in false alarms. 
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I. INTRODUCTION 

    Accidents are becoming increasingly common and unpredictable. Accidents will happen at any time and in any place, 

causing severe damage, significant injury, and even death. The driver's failure to hit the brakes causes the majority of these 

incidents. I.C. engines have progressed to the point where their speed has become a big disaster. Vehicle braking procedures 

are improved by advanced automated braking systems. It modifies an automobile's braking system and introduces the notion 

of automated braking. This project aims to create a new system that will tackle the problem of drivers not being able to 

brake manually but vehicles stopping automatically due to obstructions. Every vehicle must have this project tied to it. It is 

mostly employed while driving automobiles at night. The majority of the accidents happened at night because the driver 

was weary from the lengthy journey. As a result, the motorist may collide with the car in front of him or the roadside trees. 

The car is stopped by an automated braking system when this project is used. So that we don't have an accident. One solution 

for reducing road deaths is to restrict vehicle speeds to a reasonable level, which will undoubtedly reduce the frequency of 

incidents caused by excessive speed. In today's fast-paced world, however, slowing down is not an option. Over the last 

several years, major research efforts have been made in order to reduce the frequency of accidents. The performance of real-

time vision systems for robotic travel assistance, vision-based driver assistance systems that use stereo vision and motion 

analysis to detect fatal traffic scenarios, and so on, are all substantially influenced by harsh weather conditions such as heavy 

rain, fog, or snowfall. Due to considerable advancements in micro electromechanical systems, numerous types of sensors 

as well as internet-of-things (IoT) nodes play a very important role in creating accident avoidance or warning systems for 

on-road cars. Unfortunately, the majority of current technologies are unable to solve the challenge of real-time collision 

prediction. As a result, the focus of this study is on the creation of a real-time collision avoidance system for on-road cars. 

The innovation of our proposal resides in its capacity to both alert and deliver adequate information to the driver at the 

critical moment in order to avoid any type of collision. For example, if the vehicle approaches a stationary object or another 

moving vehicle in close proximity, our suggested system shows a warning message explaining the danger of collision as 
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well as suitable remedial measures to be taken by the driver to avoid the mishap. As a result, such a system aids a motorist 

in improving his or her driving ability. A Frontal Collision Warning System (FCWS) for automobiles has been proposed, 

which is based on continuous vehicle tracking and providing alerts about the possibility of a collision. The suggested system 

employs radar and Lidar sensors to identify the position of objects closer to the present vehicle, as well as vehicle speed and 

angular velocity, for accident prediction. To anticipate the accident, the researchers utilised the distance between two cars 

as a metric. They estimated the distance using an ultrasonic sensor, and their suggested system can detect the car within 

defined distances in front of the host vehicle. 

 

1.1 Project Purpose 

Despite technical advances and gains in vehicle safety, the incidence of accidents at urban and rural crossings has increased. 

Nearly a third of all recorded crashes occur in these locations, according to reports. As a result, a dependable real-time 

warning system that can inform drivers of a probable accident is required. The majority of contemporary collision avoidance 

systems are based on vehicle-to-vehicle or vehicle-to-vehicle communication. Because such systems are vehicle-dependent, 

they can only be used in cars that have the necessary technology. Because of the delay in braking and response time of the 

driver, sometimes while driving in rural regions due to poor lighting conditions and while driving at night livestock and 

wild animals become victims of road accidents. Collisions occur more frequently in dense foggy conditions because of the 

driver's slower response time when braking. 

 

1.2 Project Objective 

 The objective of this project is to build an autonomous braking system that will prevent an accident. Develop an 

ultrasonic sensor-based safety car braking system and build a vehicle that requires less human attention while 

driving. 

 Every vehicle must have this project tied to it. It is mostly employed while driving automobiles at night. The majority 

of the accidents happened at night because the driver was weary from the lengthy journey. As a result, the motorist 

may collide with the car in front of him or with roadside trees. The car is stopped by an automated braking system 

when this project is used. So that we don't have an accident. 

 

II. PRINCIPLE COMPONENTS 

2.1 Components 

2.1.1 Sensor 

 

 
Fig.1.Working of Sensor 

    A sensor is an electrical device that converts a qualitative measurement into an environmental property. Each sensor 

works on the concept of transduction, which is the conversion of energy from one form to another. Any sensor is defined 

by two key terms. 

 Target Angle - This word relates to a sensor's 'tilt response' restrictions. Target angles show allowable degrees of 

tilt for a specific sensor because ultrasonic waves reflect off the target object. 

 Beam Spread- The maximum angular spread of ultrasonic waves as they exit the transducer is referred to as beam 

spread. 
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2.1.2 Ultrasonic Sensor 

 
Fig.2.Ultrasonic Sensor 

    Ultrasonic ranging and detection devices detect the existence of an object and its range using high frequency sound 

vibrations termed ultrasonic waves. The human ear's normal frequency range is 20Hz to 20,000Hz. Ultrasonic sound waves 

have a frequency greater than 20.000Hz and are thus above the range of the human ear. There are two types of sensors: 

 Ultrasonic Transmitter - There is a part called an ultrasonic wave generator that acts to create ultrasonic waves 

before they are sent. There are timed instruction means in that section for generating an instruction signal for 

intermittently delivering ultrasonic waves. This signal will be sent to an ultrasonic wave generator, which will 

generate ultrasonic waves in response to the timing instruction signal (transform electrical energy into sound wave). 

The ultrasonic transmitter then broadcasts the ultrasonic waves toward a road surface in order to locate the 

impediment. The range of ultrasonic sensors employed determines the range of obstacles identified. 

 Ultrasonic Receiver - If an ultrasonic wave identifies an impediment, a reflected wave is produced. The ultrasonic 

waves reflected from the road surface are received by an ultrasonic receiver, which generates a reception signal. 

There is an ultrasonic transducer that converts sound waves back into electrical energy. An amplifier amplifies this 

signal. To detect components in the amplified signal owing to obstructions on the road surface, the amplified signal 

is compared to the reference signal. To keep a consistent ratio between the average of the reference signal and the 

average of the amplified signal, the amplitude of the reference signal or the amplifier's amplification factor is 

regulated. 

 

2.1.3 DC Gear Motor 

 
Fig.3.DC Gear Motor 

    A DC gear motor is a relatively simple electric gear motor that generates torque by using energy, a gearbox, and a 

magnetic field. A DC gear motor is made up of two magnets with opposing polarities and an electric coil that functions as 

an electric magnet. The torque is generated by the magnets' repelling and attracting electromagnetic forces, which drive the 

DC gear motor to rotate. A gear box is located immediately after the DC motor and is linked to a rotary shaft; the vehicle 

wheels may be turned in this project using this DC gear motor configuration. 

 

2.1.4 Arduino Uno R3 

 
Fig.4.Arduino Uno R3 
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    The ATmega328P-based Uno is a microcontroller board. There are 14 digital input/output pins on it (of which 6 can be 

used as PWM outputs). A 16 MHz quartz crystal, 6 analogue inputs, a USB connection, a power connector, an ICSP header, 

and a reset button are all included. It comes with everything you need to get started with the microcontroller; simply connect 

it to a computer through USB or power it using an AC-to-DC adapter's battery. The board may be powered from a 6 to 20 

volt external source. If less than 7V is given, the 5V pin may supply fewer than five volts, making the board unstable. The 

voltage regulator may overheat and destroy the board if more than 12V is used. 7 to 12 volts is the preferred range. VIN, 

5V, 3V3, and GND are the power pins. Each of the Uno's 14 digital pins may function as an input or output. They are 

powered by 5 volts. Each pin includes a 20-50 k-Ohm internal pull-up resistor (disconnected by default) and may deliver or 

receive a maximum of 40 mA. Furthermore, several pins have unique functionality. 

 

2.1.5 L298 Motor Driver Module 

    The L298N is a dual H-Bridge motor driver that allows for simultaneous speed and direction control of two DC motors. 

The module can power DC motors with voltages ranging from 5 to 35V and peak currents of up to 2A. 

 
Fig.5. L298 Motor Driver Module 

 

2.2 Working of Car Detection and Automatic Braking 

 
Fig.6. Methodology 

    The system begins by gathering data from the ultrasonic sensor. The transmitter and receiver units of an ultrasonic sensor 

detect the barrier by sending signals, which are reflected back to the ultrasonic reception unit. The ultrasonic sensor input is 

then utilised to see whether there are any obstacles in the vehicle's path. If an item is identified, the system can assess 

whether the vehicle's speed is higher than the object in front of it. The computations will take done through a PIC 

microcontroller using an Arduino dumped C programme, based on the stated maximum distance and distance between the 

automated system and the barrier. Through servomotor braking mechanism phenomena, the DC gear motor operates evenly 

at a fixed rpm and progressively drops speed while automatically braking the system. When a considerable speed divergence 

indicates that a collision is likely, the system can automatically activate the brakes, as indicated in the diagram below. 
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Fig.7. Working Diagram of car detection and automatic braking 

 

III. CONCLUSION 

    We have successfully performed the fabrication of an automatic braking system model prototype, and this project 

describes the implementation of an Automatic Braking System for Forward Collision Avoidance, which is intended for use 

in vehicles where the drivers are unable to brake manually but the vehicle's speed can be reduced automatically due to the 

detection of obstacles. It lowers the number of accidents and saves the lives of countless individuals. We gained practical 

knowledge about how automatic braking systems work, and we hope to develop the system into an even more advanced 

speed control system for automobile safety with this future study and research, while realizing that this will undoubtedly 

require a lot of work and learning, such as programming and operating microcontrollers and understanding the automobile 

structure. As a result, we believe that include all components in an Automatic Braking System will increase safety while 

also giving the system a larger market area and a competitive advantage.  
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