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Abstract 

At Present, vehicles are often equipped with active safety systems to reduce the risk of accidents, many of which occur in the urban 

environments. The most popular include Antilock Braking Systems (ABS), Traction Control and Stability Control. All these 

systems employ different types of sensors to constantly monitor the conditions of the vehicle, and respond in an emergency. In this 

paper, the use of ultrasonic sensors in safety systems for controlling the speed of a vehicle is proposed.  An intelligent mechatronic 

system includes an ultrasonic wave emitter and receiver provided on the front portion of a car emitting and receiving ultrasonic 

waves frontward in a predetermined distance. Then a microcontroller is used to control the speed of the vehicle based on the 

detection pulse information to push the brake pedal and apply brake to the car stupendously for safety purpose.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

When a safety factor of a vehicle is considered, a primary factor that flashes in mind is its brakes or braking system. Therefore, a 

braking system is such a vital component that is necessarily required when a vehicle is considered. It reduces the kinetic energy of 

the vehicle in conditions when a vehicle has to slow down or also it has to be stopped. Thus making sure the vehicle and the 

passengers inside it are safe. Thus, a braking system is always needed to ensure the safety of the drivers and passengers.  

 Sensor 

A Sensor as an input device which provides an output (signal) with respect to a specific physical quantity (input). The term “input 

device” in the definition of a Sensor means that it is part of a bigger system which provides input to a main control system (like a 

Processor or a Microcontroller). One of the classification is based on the means of detection used in the sensor. Some of the means 

of detection are Electric, Biological, Chemical, Radioactive etc.  

The next classification is based on conversion phenomenon i.e. the input and the output. Some of the common conversion 

phenomena are Photoelectric, Thermoelectric, Electrochemical, Electromagnetic, Thermo-optic, etc. The final classification of the 

sensors are Analog and Digital Sensors. Analog Sensors produce an analog output i.e. a continuous output signal with respect to 

the quantity being measured. Digital Sensors, in contrast to Analog Sensors, work with discrete or digital data. The data in digital 

sensors, which is used for conversion and transmission, is digital in nature. The commonly used sensors are Temperature sensor, 

Resistance sensor, Capacitance sensors, etc. 

II. LITERATURE REVIEW 

Luciano Alonso et.al., [1] designed an active safety system with the help of ultrasonic sensor and its merits and demerits are also 

compared with other types of sensors. They used adaptive cruise control (ACC) system to the design urban traffic control system 

as an example. G.V. Sairam et.al.,[2]  proposed ultrasonic sensors in safety systems for controlling the speed of a vehicle. They 

used ultrasonic sensor to design a system that automatically controls the speed. Dhivya P. et al,[3] used Fuzzy Logic to design an 

automatic car braking system. The developed model is simulated using MATLAB and LabVIEW software and a satisfactory result 
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is obtained.  Automatic pneumatic and bumper and break actuation before collision system is modelled by Srinivasa Chari.V et.al., 

[4]. They developed a prototype to test the proposed model. In this project they used IR sensor to recognise the obstacle and the 

vehicle speed is sensed by proximity sensor. Hemalatha B K et al [5] developed a prototype of intelligent braking system using IR 

sensors to avoid collision of vehicles. They also used micro controller with a solenoid, circular disc associated with a dc motor and 

sensor in the design to stop the vehicle at the desired range. A collision avoidance system is proposed and prototype was studied 

by Anusha c, et.al., [6] using Ultra sonic and IR sensors. They used a micro controller to continuously monitor the distance between 

vehicle and the obstacle to apply brake at proper distance. S.Ruthara Kumar et al,[7] presented the implementation of a digital 

driving system for a semi-autonomous vehicle to improve the efficiency of driver-vehicle interface using PIC based data acquisition 

system. The vehicle detects the speed breaker and also some primary zones before certain limitation by tags using UART module 

for introducing the new invention of priority based Intelligent Braking System (IBS). A. H. Ingle et al,[8] experimented on 

Intelligent braking system that employ many ultrasonic sensors to detect many parameters to avoid collisions by responding in 

emergency conditions of a car. An intelligent braking system is designed and analysed by Tushar Kavatkar et al [9] using ultrasonic 

sensors. A microcontroller is used to control the braking of the vehicle based on the detection pulse information to push the brake 

pedal and apply brake to the car stupendously for safety purpose. 

From the literature review it was understood that most of the researchers concentrated on different types of sensors for speed 

control, but only few developed the braking system using IR sensor. Ultrasonic sensors are used only to control the speed when an 

obstacle is found at certain distance. In this project an attempt is made to develop a prototype with ultrasonic sensors to stop the 

vehicle at the specified distance when an obstacle is observed. 

III. METHODOLOGY 

An intelligent mechatronic system includes an ultrasonic wave emitter and receiver provided on the front portion of a car emitting 

and receiving the ultrasonic waves frontward in a predetermined distance. The reflected wave (detected pulse) gives the distance 

between the obstacle and the vehicle. The microcontroller is used to control the speed of the vehicle based on the detection pulse 

information to push the brake pedal and apply brake to the car stupendously for safety purpose. The extremely rapid response time 

provided by the electronic control can be used for crucially shortening the braking distance by introducing advanced control of 

braking system operation. The control of commercial vehicle’s braking system operation is related not only to vehicle speed but 

also to lateral acceleration together significantly reducing the possibilities of the vehicle rolling over. Obviously, such a complex 

task imposed to the control of braking system cannot be based on the driver abilities and need to be done operated independently 

of the driver. 

 Ultrasonic Sensor 

An ultrasonic sensor is as sensor, which measures the distance of respective object by sending the sound wave of specific frequency. 

This sound wave is reflected after the collision with respective object and the ultra-sonic receiver receives this wave. Distance is 

measured by calculating sending and receiving time of this sound wave.         

   
Fig. 1:                                                          Fig. 2: 

Distance is measured by the formula 

Distance = Sound speed x time taken / 2 

Sound travels through the air with almost speed 344m/s (1129ft/s) and this speed is multiplied with the total time (sending and 

receiving) of sound wave. In this formula because total time is counted therefore, it is divided by 2 for calculating the total distance 

of that respective object. May be ultrasonic sensors due to their improper shape, position, do not detect some objects and too small 

size that object. 

 Working Principle:  

Ultrasonic waves of 40 KHz frequency will be sent from the transmitter of the sensor. The ultrasonic waves have the property that 

they are not affected by environmental changes. This ultrasonic wave will be reflected back from the obstacle. An ultrasonic 

receiver present in the same sensor receives these waves after reflection. The time difference between transmission and receiving 
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is calculated and the distance is estimated by program present in the ASIC (Application Specified Integrated Chip) present in the 

sensor. 

 Arduino Uno 

Arduino (fig2) is an Open-source-electronic-prototyping-base for simple used hardware and software in the field of micro 

controllers. It is suitable to realize fascinating projects in a short time. The term Arduino is mostly used for both components. The 

hardware (Arduino Boards) and the corresponding software (Arduino). 

 Hardware 

Arduino/Genuino Uno is a microcontroller board based on the ATmega328P. It has 14 digital input/output pins (of which 6 can be 

used as PWM outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB connection, a power jack, an ICSP header and a reset 

button. It contains everything needed to support the microcontroller; simply connect it to a computer with a USB cable or power 

it with an AC-to-DC adapter or battery to get started. 

 Software 

The software that is used to program the micro controller, is open-source-software and can be downloaded for free on 

www.arduino.cc. With this “Arduino software” you can write little programs witch the microcontroller should perform. This 

program is called “Sketch”. In the end the sketches are transferred to the microcontroller by USB cable. More on that later on the 

subject “programing”. 

 Wiper Motor 

A DC motor (fig.3) is any of a class of rotary electrical machines that converts direct current electrical energy into mechanical 

energy. The most common types rely on the forces produced by magnetic fields. Nearly all types of DC motors have some internal 

mechanism, either electromechanical or electronic; to periodically change the direction of current flow in part of the motor. 

DC motors were the first type widely used, since they could be powered from existing direct-current lighting power distribution 

systems. A DC motor's speed can be controlled either over a wide range, using a variable supply voltage or by changing the strength 

of current in its field windings. Small DC motors are used in tools, toys, and appliances. The universal motor can operate on direct 

current but is a lightweight motor used for portable power tools and appliances. Larger DC motors are used in propulsion of electric 

vehicles, elevator and hoists, or in drives for steel rolling mills. The advent of power electronics has made replacement of DC 

motors with AC motors possible in many applications. 

 Relay Switch 

Relays (fig.4) are electromechanical devices that use an electromagnet to operate a pair of movable contacts from an open position 

to a closed position. The advantage of relays is that it takes a relatively small amount of power to operate the relay coil, but the 

relay itself can be used to control motors, heaters, lamps or AC circuits which themselves can draw a lot more electrical power. 

The electro-mechanical relay is an output device (actuator) which come in a whole host of shapes, sizes and designs, and have 

many uses and applications in electronic circuits. But while electrical relays can be used to allow low power electronic or computer 

type circuits to switch relatively high currents or voltages both “ON” or “OFF”, some form of relay switch circuit is required to 

control it.  

 
Fig. 3:                                   Fig. 4: 

 Buzzer 

 Types of buzzers: 

 Electromechanical buzzer (Fig.5): Early devices were based on an electromechanical system identical to an electric bell 

without the metal gong. Similarly, a relay may be connected to interrupt its own actuating current, causing the contacts to 

buzz. Often these units were anchored to a wall or ceiling to use it as a sounding board. The word "buzzer" comes from the 

rasping noise that electromechanical buzzers made. 
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 Piezoelectric buzzer: A piezoelectric element may be driven by an oscillating electronic circuit or other audio signal source, 

driven with a piezoelectric audio amplifier. Sounds commonly used to indicate that a button has been pressed are a click, a 

ring or a beep. 

     
                                                                       Fig. 5:                                              Fig. 6: 

In the buzzer we are going to use is piezoelectric buzzer. This buzzer gives a beep sound. 

 Battery 

An electric battery is a device consisting of one or more electrochemical cells with external connections provided to power 

electrical devices such as flashlights, smartphones, and electric cars. When a battery is supplying electric power, its positive 

terminal is the cathode and its negative terminal is the anode. The terminal marked negative is the source of electrons that when 

connected to an external circuit will flow and deliver energy to an external device. When a battery is connected to an external 

circuit, electrolytes are able to move as ions within, allowing the chemical reactions to be completed at the separate terminals and 

so deliver energy to the external circuit. It is the movement of those ions within the battery, which allows current to flow out of 

the battery to perform work. Historically the term "battery" specifically referred to a device composed of multiple cells, however 

the usage has evolved additionally to include devices composed of a single cell. 

 Frame 

A frame (fig. 6) is often a structural system that supports other components of a physical construction and/or steel frame that limits 

the construction's extent.  

 Chain Drive 

Chain drive is a way of transmitting mechanical power from one place to another. It is often used to convey power to the wheels 

of a vehicle, particularly bicycles and motorcycles. It is also used in a wide variety of machines besides vehicles. Most often, the 

power is conveyed by a roller chain, known as the drive chain or transmission chain, passing over a sprocket gear, with the teeth 

of the gear meshing with the holes in the links of the chain. The gear is turned, and this pulls the chain putting mechanical force 

into the system. Another type of drive chain is the Morse chain, invented by the Morse Chain Company of Ithaca, New York, 

United States. This has inverted teeth. Sometimes the power is output by simply rotating the chain, which can be used to lift or 

drag objects. In other situations, a second gear is placed and the power is recovered by attaching shafts or hubs to this gear. Though 

drive chains are often simple oval loops, they can also go around corners by placing more than two gears along the chain; gears 

that do not put power into the system or transmit it out are generally known as idler-wheels. By varying the diameter of the input 

and output gears with respect to each other, the gear ratio can be altered. For example, when the bicycle pedals' gear rotate once, 

it causes the gear that drives the wheels to rotate more than one revolution. 

IV. RESULT & DISCUSSIONS 

When the power is ON, Arduino starts working. If no obstacle presents in front of the vehicle, Arduino gives signal to relay switch 

to switch ON the motor which is connected to Battery. With the help of motor, the vehicle moves in forward direction. Ultrasonic 

sensor gets activated, when any obstacle comes in front of the vehicle. It senses the obstacle at 4m, slows down the vehicle before 

2m and the starts buzzing for 2 seconds and stops. When the obstacle is at 0.75m from the vehicle, again buzzer starts and the 

sensor gives the signal to relay switch to stop the motor. Then the vehicle stops. The buzzer keeps on sounding until the obstacle 

is removed. 
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Fig. 7: 

 Applications 

Some of the applications of this project are: 

1) Used in high speed trains. 

2) Used in military application such as spy robot. 

3) Used in heavy trucks. 

4) Used in heavy vehicles as well as light vehicles. 

V. CONCLUSION 

 IBS has very large potential to eliminate accidents and reduce the severity of those that occur. Indeed, it can be considered as one 

of the most powerful collision avoidance system in present. As ultrasonic sensor can detect any kind of obstacle hence this can 

also work with less human attention to driving. People have higher expectation of cars and need safer, smarter and more 

comfortable cars. Therefore, the safety system of cars will be better developed and also will have more demand in upcoming time. 

Implementation of such an advance system can be made compulsory as similar to wearing seat belt so that accident can be advert 

to some extent 

This proposed system can be easily implemented near different populated areas. The power of the proposed system lies in its 

flexibility and capability of development with little hardware changes such as changing the speed limits and speed control methods 

using the software of the base station in negligible amount of time. 

The proposed system is based on microcontroller technology for collecting data related to speed and transmitting it through a 

transceiver to a base station that analyzes the transmitted data and takes appropriate decisions related to speed limit and control 

requirements. This experience has encouraged us to learn more about upcoming trends and technologies and thereby adding our 

bumble knowledge and experience about the vast ocean of electronics. 

A revolutionary invention is made in the field of brakes. The Electromagnetic brakes are excellent replacement for conventional 

automobile brakes. The use of Electromagnetic brakes can be done for lighter vehicles also. With some modification, a regenerative 

braking system can be equipped with the Electromagnetic brakes. The Electromagnetic brakes are the future of automobile brakes. 

The intelligent braking system provides a total safety in the negligence of the driver in the emergency thus saving reduction in loss 

of precious human lives and properties. Thus, there is no doubt that this system becomes the future braking system for the 

automobiles. 

In Future, in addition to the braking system, an additional module may be developed for controlling the direction of the vehicle. 

The remote controller is developed using RF transmitter and receiver which is interfaced with microcontroller. 
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