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Abstract: This paper gives us brief understanding of a new type of horn system which won’t emit noise produced by 

horn into atmosphere rather it will damp sound inside the driver cabin. The intelligent noise cancellation horn is based 

on radio frequency signal transmission, micro processing unit and generation of audible sound from piezoelectric type 

of speakers. Horn uses the range of frequency provided by trans-receiver for signal transmission, signal transmission 

will be done in two channels a specific channel will be used to calculate the distance between the vehicles and another 

channel will be used for inter connection between numbers of vehicles. This type of horn will serve a need to control 

noise pollution produced due to unnecessary automobile honking and even will be of great help to serve  RTO purpose 

i.e., vehicle identification based upon type of horn which will help for a safe drive.   
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I. INTRODUCTION 

In current automotive world there is just one component in 

automobile that has not changed during its century of 

evolution which is automotive horn. The paper focuses on 

designing an intelligent horn based of radio frequency 

signal transmission. The system can drastically reduce the 

noise pollution created by horns used unnecessarily in 

traffic areas or mega cities with huge crowd of vehicles. 

Thus helping people living across the streets to have a 

peaceful atmosphere and relaxing sleep at night. 

One of the most common and frequently occurred case of 

road accident at domestic as well as international level is 

due to confusion  of the direction or position of vehicle 

when the other vehicle is honking and even due to what type 

of vehicle is following us whether it is a truck, car, bus or 

something else. The driver is unable to identify the type of 

vehicle and so does not provide appropriate amount of lane 

area so that the vehicle can overtake his/her vehicle. Which 

leads to close overtake at high speeds and can lead to 

wobbling of vehicle which may ultimately lead to any kind 

of fatal accident. 

This system helps to damp noise by producing adequate 

amount of sound required for alertness of driver but just 

inside the cabin. No sound will be produced in the 

environment thus eliminating a large sector of noise 

pollution. Speakers will be installed in the driver 

compartment and dashboard that will try to give real life 

surround type sound system which will help the driver to 

better understand from which direction other cars on road 

are honking. [1] 

II. REVIEW OF LITERATURE 

1. Electronics One,  

Harry Mileaf (ed.), in revised second edition in year 1976 

has written this book giving us detail literature of different 

types of RF modules used in various devices which are used 

in our daily life. A brief information about accessible 

bandwidths are also specified depending upon this 

information we can choose a perfect bandwidth for signal 

transmission in this project. Frequency distribution, types 

and various modules of carrier are also explained. Spectrum 

basic and nature of radio frequency plays a vital role in the 

RF type of module for communication.     

2. Zheng Zhu-an., CHEN Xiaobo,Gu Suqing,Lv 

hongming 2015    

This research paper give us an information about technical 

way to form car intelligent horn. It uses RFID (Radio 

Frequency Identification & Satellite Navigation 

Technology) and RF module to transmit signal between cars 

for horning by intelligence. We can implement the RF 

module as discussed in this research paper for our project. It 

gives us a design and layout of GPS system along with 

microcontroller and how they have implemented it to have a 

safer vehicle alerting system.  
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III. SCOPE OF PROJECT 

It has a broad scope as one can use this system quite 

efficiently if all the cars are fitted with same system. Once 

started using effect can be seen immediately on roads, no 

any kind of harsh honking noise will be generated by cars. 

Even if the sound is not being liberated to the atmosphere 

the driver can drive car as he used to do earlier but without 

having any adverse effect on our environmental system. 

IV. OBJECTIVES OF PROJECT 

It will help to reduce a large amount of noise pollution 

created by automotive honking and also help people living 

next to streets to have relaxed life so ultimately improve the 

physical health of people. Quitter streets will also help 

people to reduce many kinds of physical illness such as 

insomnia, hypertension, blood pressure problem and many 

other noise related problems. 

 

Objectives of Intelligent Noise Cancellation Horn are as 

follows: 

 To eliminate noise pollution created by conventional 

horn system 

 To make streets quitter by not producing any 

honking sound in environment 

 To eliminate unwanted honking 

 To identify the type of vehicle following depending 

upon the frequency of transmission 

V. REVIEW OF COMPONENT 

There are large variety of micro-controller units or micro-

processing units available in market for student project 

implementation. Along with this variety of signal 

transmission devices, sensors based on ultrasound, radio 

waves, sonar and radar applications are easy to find. After a 

proper comparative study and feasibility of the component 

use in project the following components were selected. 

1. NRF24L01 TRANS RECEIVER: 

The nomenclature of the NRF24L01 is self-explanatory 

where alphabet ‘N’ states it is a Nordic based module. The 

‘RF’ stands for Radio Frequency. Radio Frequency has 

number of advantages over other type of signal or wave 

transmission mediums such as ultrasound or LIDAR 

technology. 

The use of LIDAR is not feasible for a compact device as 

its setup is large enough and has to be mounted on top of 

vehicle which is unsuitable. Cost of LIDAR is also a great 

issue in a student level project, even the installation and 

assessment of LIDAR needs a professional touch. The radio 

frequency based sensors are small in size and can be used to 

design a compact component, already there is shortage of 

space in an automobile. The dimension of NRF24L01 are 

15mm×29mm which makes it a good choice over LIDAR 

based signal transmission. [3] 

 
Fig 1. NRF24L01 Trans-receiver with antenna connection port 

 

On the other hand comparing radio frequency with 

ultrasound we have results that the plus point about 

ultrasound module is that they are cheaper, small in size but 

have many downsides an ultrasound cannot penetrate 

through objects and in use of horn system the horn should 

be audible to automobiles in a forward range of up to 200m 

so that in case of a crossroad the horn should be audible to 

the other drivers and can save an accident. [7] 

Ultrasound sensors have a very limited range which 

won’t serve need of a horn system. Some of the famous type 

of ultrasound based modules like HC-SR04, HC-SR05 and 

US-015 also have a limited range of up to 100cm which is 

very ineffective in terms of horn system whereas the 

NRF24L01 RF module has quite a good range of about 

250m without attachment of any kind of antenna. Ultrasonic 

waves have very low speed as compared to the radio 

frequency which is of 200 Hz which is also limited up to 

24in. NRF24L01 has a signal transmission speed of 2.4GHz 

for ISM (Industrial, Scientific and Medical application) 

band which is license-free worldwide. It has one more 

special feature of ULP (Ultra Low Power) 2Mbps RF based 

trans-receiving capability which can be beneficial for 

months to years of battery lifetime. 

Nordic NRF24L01 integrates a complete 2.4GHz RF 

trans-receiver, RF synthesizer and baseband logic including 

the Enhanced Shock Burst hardware protocol accelerator 

supporting a high speed SPI interface for the application of 

controller. It can give us a wide range of on-air-data-rate 

options from 250kbps, 1Mbps and 2Mbps speed. According 

to the technical specifications for the NRF24L01 the range 

of power supply is 1.9V – 3.6V but the ideal operational 

supply is of 3.3V with IO port voltage from 0V – 3V/5V. 

[3] 

FEATURE UNITS/RANGE 

Operating Frequency Range 

(ISM) 
2.4 to 2.525 GHz 

Operating Voltage 3.3V 

Operating Current 250mA (maximum) 
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Maximum Range 
250 m 

(without antenna) 

Baud Rate 250kbps – 2Mbps 

 Channel Range 125 

Maximum Pipelines 6 

Power Supply Range 1.9-3.6 V 

Dimension 15×29 mm 

Receiving Sensitivity 90 dB 

Transmitting Rate 7 dB 

IO port working voltage 0 – 3.3/5 V 

Table1. Prominent features of NRF24L01 

 

Other basic components used in this system are listed below 

2. ARDUINO UNO: At initial stage the project will be 

based on microcontroller Arduino-Uno which is easily 

available and efficient to use at student level project. It will 

form basis of mounting for trans-receiver. Arduino is 

selected as its coding is quitter simple, easy to understand 

and source of material for study is vast for Arduino on web. 

As compared to other microprocessor and microcontroller is 

also cost effective and fulfills the need of a microcontroller 

in Intelligent Noise Cancellation Horn System. 

3. SPEAKERS: Piezo Electric speaker will be used in 

order to create various medium frequency sound with high 

or low pitched modulation. It is type of loud speaker which 

uses Piezo electric effect to generate sound. The initial 

mechanical motion is created by applying a voltage to 

piezoelectric material and this motion is typically converted 

into audible sound using diaphragms and resonators. 

Compared to other speaker design piezoelectric speakers 

are relatively easy to drive. Typically they operate well in 

the range of 1-5 KHz and up to100 KHz in ultrasound 

applications. This type of speaker can be easily connected 

and are compatible with the Arduino based projects as the 

speaker can be connected directly to the digital pins of the 

microcontroller and other terminal can be connected to the 

ground of the Arduino via applying some amount of 

resistance in series with the negative terminal before it is 

connected to the ground.[8] 

4. POWER SOURCE: The regular 12V battery from an 

Automobile will be used as the primary input of power to 

run the system, but the 12V supply from automotive battery 

package has to be stepped down before its connection to 

Arduino as the operational voltage for it is 5V or 3.3V 

which can be taken from USB port. 

VI. HARDWARE SETUP AND OVERALL DESIGN 

SCHEME 

 

Fig 2. Circuit Simulation using Proteus software  

1. DRIVER PRESSES HORN ON STEERING WHEEL 

The Intelligent Noise Cancellation Horn will have an 

ON/OFF switch. If in any case either electric failure or 

damage, the system will turn off the Intelligent Noise 

Cancellation Horn and move on to honk with conventional 

horn system. Keeping the Intelligent Horn system active 

when the driver presses horn button on steering wheel it will 

ON the NRF24L01 trans-receiver which is connected in 

following pattern. The GND from transmitter, receiver and 

speaker are connected to the GND pin on the Arduino-Uno. 

The VCC from transmitter and receiver is connected to the 

VCC pin on microcontroller. 

2. SIGNAL TRANSMISSION: 

The RF module will send Radio waves in forward direction 

with a speed of 2.4 GHZ till a distance of 250m (audible 

range of conventional horn). There will be total of four RF 

modules mounted in each car, each side will have one trans-

receiver i.e. front, rear, right, left. But only the front module 

will be responsible for signal transmission. This signal will 

be fetched by all the vehicles within range. Due to the 

prominent feature of a radio wave to transmit signal through 

objects it can also pass through vehicles standing still in a 

traffic jam without no any major disintegration of signal 

strength. [7] 

3. IDENTIFICATION OF RECEIVED SIGNAL: 

The four trans-receiver will receive signal from another car, 

this received signal will help the micro-controller in further 

processing of direction and distance evaluation. All the RF 

modules installed in a particular car will be interconnected 

to a common Arduino. This signal will also be evaluated on 

its frequency in order to identify the vehicle type. 

Independent frequency will be choose to indicate a 

particular type of vehicle. 

4. DISTANCE CALCULATION:  

As soon as the signal is received it is sent to microcontroller 

to evaluate its distance. The microcontroller is coded to 

calculate distance on basis of signal strength of radio wave. 
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This pre-stored data will be determined on trial-and-error 

method. A particular range of distance will be taken into 

consideration and depending upon distance intensity of 

sound to be generated by piezoelectric speakers will be 

decided. This feature will help the driver to better 

understand from how far the car is honking. A vehicle at a 

distance of 10m from the driver will have high intensity of 

sound as compared to the one at a distance of 150m.[6] 

 
Fig 3. Process Flow Chart 

 

5. DIRECTION IDENTIFICATION: 

Direction identification process will be initiated 

simultaneously along with the Distance Calculation process 

in microcontroller. In direction identification all the four 

trans-receiver will play a key role. The one which receives 

signal first will be given a high intensity sound while the 

other three will have a decreasing function of sound 

intensity depending on its position of signal receiving either 

second or third. This feature will help to modulate sound 

inside the driver cabin and will give a more real life 

similarity of identifying the direction of horn origin. 

6. SOUND HEARD INSIDE CABIN: 

With completion of this process the sound will be heard 

inside cabin and the Intelligent Noise Cancellation Horn 

serve all the needs of a conventional horn system. The 

problems of directional accuracy and distance will be 

served with help of independent problem solving approach.  

VII.  CONCLUSION 

The implementation of Intelligent Noise Cancellation Horn 

in vehicles completely eliminates the issue of noise 

pollution due to unwanted vehicle honking. The direction 

identification of vehicle i.e. from which side the vehicle is 

honking has to be researched for accuracy. The calibration 

for distance measurement has to be done by using trial-and-

error method. The system is quite big enough in size along 

with Arduino, which cannot be mounted or installed in all 

types of vehicles like motorcycles. In order to make it 

flexible to use in two-wheeler it needs industrial research 

efforts. The system has a backup option of conventional 

horn system if any kind of electric failure or damage is 

detected so this is a safe and reliable system.  
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