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Abstract— This paper contains the detailed information about 

the Ultrasonic Pest Repellent. This device is capable of 

repelling a variety of pests using multiple frequency up to 

certain defined range. The device is powered by using a 12V 

battery.  By the implementation of Arduino UNO this device 

is capable of changing the frequency which is to be emitted. 

The main agenda behind manufacturing this device was to 

stop the usage of the chemical fertilizers in the agricultural 

fields and for the protection of the peoplefrom snakes, 

scorpions and many other deadly insects living near forest 

areas. The device can alsobe used at the borders of a wildlife 

sanctuary where previously many snakes have been escaped. 

This will reduce the risks of snakes entering the cities or 

nearby houses. Many incidents have come up where snakes 

have entered into villages and killed many domestic animals 

and also few humans. Also many snakes are killed on the busy 

roads under the vehicles, according to a research the location 

of most of the snakes found dead on road is within a25 km 

radius of a wildlife sanctuary. The device is capable of 

removing pests off the fields as well as serving as a protection 

for the people. Using of this device will stop the damage 

caused to the soil by pesticides and will also protect the 

people from danger of snakes. 
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I. INTRODUCTION 

An important function of nervous system is sensory 

processing, that is, the extraction of behaviorally relevant 

information from the surrounding environment. Humans, 

animals and insects mainly depend on the hearing senses for 

their behavior. But the hearing frequency of them is different 

and so is their behavior in those frequencies.  

Insects have been known to cause great damage to 

the agricultural crops. For avoiding the damage caused by the 

insects insecticides are used at the fields in huge amounts. 

More than 500 different pesticides formulations are used in 

our surrounding and mostly in the agricultural field. Thus 

causing damage to the fertility of the soil and the quality of 

the yield obtained. Pollution due to the uncontrolled use of 

pesticides has become one of the most alarming challenges 

when pursuing sustainable development. Although pesticides 

are directly applied in soils and plants, only 1% of pesticides 

sprayed is delivered to the intended target.  

Although it is estimated that less than 0.1% of 

pesticide applied to crops actually reaches the target, the rest 

of it enter the environment. Additionally, many pesticides can 

persist for long periods in an ecosystem; organochlorine 

(OCP) insecticides, for instance, are still detectable in surface 

water 30 years after their use and had been banned. In the 

food chain, they meet with non-target organisms, including 

mankind. They accumulate in the body tissues of organisms 

and cause a number of health problems. 

The released pesticides into the environment and 

their impacts on many species have been known for a long 

time. The senseless and widespread use of OCPS’s between 

160s and the 170’s caused a striking decrease in wildlife 

populations nearly all over the world. DDT, dieldrin and other 

toxic OCP’s affected birds and other wild species during that 

time and have been finally banned from agricultural use. 

Approximately 5 billion kilograms of pesticides are 

applied worldwide per year, which can have serious effects 

on biodiversity, non-target organisms, and the food chain, 

posing high risks to the environment and human health. In 

rural areas of developing countries, 3 million farmers suffer 

annually from serious pesticide poisoning and 25 million 

farmers from mild poisoning, resulting approximately 

180,000 fatalities among agricultural workers annually 

because of incorrect perceptions, lack of knowledge, 

regulations and education among the farmers.   

According to our survey on the wildlife sanctuaries 

number of snakes have been escaping from the wildlife 

sanctuaries and zoos time to time. These escaped snakes enter 

the sewers for warmth. Through sewers they can enter 

crowded areas quite easily. Many incidents have been noted 

of snakes being found near the malls and restaurants. 

Snakes find comfort at dark and warm places. Hence 

the incidents of snakes entering the houses are the most 

common. They are found at the garages and corners of the 

room. This can be fatal to all the members of the family. 

At villages cattle, goats and hens are the common 

prey of snakes. It also becomes difficult to find the snakes at 

villages as there are a lot of places for them to hide and 

escape. This causes financial damage to owner of these 

domestic animals. 

The escaped snakes while wandering off come 

easily to the city roads and are often been run over by the 

vehicles. The number of snakes been run over is very large. 

Some of the incidents of escaped snakes are; 

1) April 28, 2013/Everglades, Florida: Two men out fishing 

found a 16-foot Burmese python swimming in a canal. 

One man snagged the snake with a fish hook and the 

snake dragged the boat as it headed for the shore. The 

snake pulled free and disappeared into the marsh. An 

hour later, about eight miles away, the two men saw 

another 8- to 10-foot python swimming across the 

canal.[7] 

2) November 5, 2012/Folkston, Georgia: Two men spotted 

an 11-foot python crossing a rural road near the 

Okefenokee Swamp. They followed the snake into the 

brush and shot and killed it.[7] 

3) August 3, 2012/Lynnfield, Massachusetts: Police 

responded to a call that a large snake was seen on Upton 

Lane. The snake turned out to be a python and was 

captured by animal control [7]. 

4) July 10, 2012/Kenosha, Wisconsin: A 7-year-old boy 

riding his bicycle discovered a dead 4-foot Burmese 

python on the sidewalk. The snake appeared to have been 

run over.[7] 

5) September 27, 2011/Buena Park, California: A man 

found a 6-foot reticulated python slithering across a mall 
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parking lot. Animal control retrieved the snake from 

underneath a car.[7] 

6) January 10, 2012/Dalton, Georgia: A man walking on a 

trail near a mobile home park and middle school found a 

dead 10-foot snake, identified by a biology instructor as 

a boid or python.[7] 

Also, majority of snakes found dead on roads are 

within 20 km radius of the sanctuary. Apart from this many 

wildlife sanctuaries faced similar problem. Snakes are an 

important part of our ecology. Decrease in number of snakes 

causes imbalance in the food cycle which further causes an 

increase in number of small animals and insects like rats, 

frogs rabbits, toads etc. Rats are the main cause of deadly 

disease like plaque.           

To counter this problem we have developed a device 

which is capable of moving the insects off the fields using the 

ultrasonic waves and also prevent the snakes to escape from 

the zoos and wildlife sanctuaries. Also provide a protection 

to the people near forest and are a frequent danger from 

snakes and other deadly animal like scorpions. 

II. LITERATURE REVIEW 

Researchers have been done by many universities for the 

removal of pests by using ultrasonic frequency. Many devices 

which use ultrasonic frequency are now also available at 

stores. The available devices are applicable only for 

household pests such as cockroaches, spiders, lizards etc. The 

frequencies heard by the insects and that heard by the insects 

in the field are quite different. The range of such devices is 

also quite small but sufficient for keeping the pests away.  

According to the review the device was able to move the pests 

away from the house. There were also a few devices that were 

rejected and banned by the government as they were not able 

to produce the expected result. Research has been constantly 

done to improve the quality of device. The devices available 

at stores does not contain battery, hence they are required to 

be connect to a power supply.  A research model was 

produced in which the device was powered by using solar 

power. The device was a highly cost attractive device. The 

device was not introduced to the stores. Hence there is no 

device that produces ultrasonic frequency to repel pests and 

is powered using batteries and solar power.  

III. METHODOLOGY 

This device is capable of producing different frequencies. The 

multifrequency feature is provided to the device so that it can 

be used against different varieties of pests and also against 

snakes. The hearing frequency of insects may vary from 

species to species. Thus, this single device will provide 

protection from many different species. Constant changes in 

frequency have proved to cause more effect than a single 

constant frequency. In case of single frequency device after 

some time insects may develop the habit of hearing that 

particular frequency and may evolve to adjust them to that 

frequency. Hence the device may not be further useful. But in 

case of this device; the device will produce different 

frequency according to the user. Thus the frequency will 

change from time to time. The insects cannot habitat at such 

changing frequencies. This device will therefore produce the 

maximum outcome.   

The designed module consists of 3 parts.  A. 

SIM900a GSM module, B. Arduino UNO Microcontroller 

and C. Amplifier Circuit. 

A. SIM 900a GSM module 

To rule out the physical effort of the user to change the 

frequency of the device time to time this GSM module is 

used. The use of module is for connectivity purpose to give 

the device a wide range of application. The module is used in 

SMS READ mode. This needs a sim number to be provided 

before use.  After the number is messaged, theGSM module 

receives the message and the Arduino module reads it. If 

suppose the message is “MODE1” the Arduino reads the 

message and then activates MODE 1 that is defined.This then 

generates the frequency that is defined in MODE 1. 

 

B. Arduino UNO Microcontroller 

 
ArduinoUno is a microcontroller board based 

ontheATmega328P. It has 14 digital input/output pins (of 

which 6 can be used as PWM outputs), 6 analog inputs, a 16 

MHz quartzcrystal, a USB connection, a power jack, an ICSP 

header and a reset button. We have connected it to a computer 

with a USB cable or power it with a AC-to-DC adapter or 

battery 

C. Amplifier Circuit 

All kinds of sound are function of frequency Arduino UNO 

microcontroller along with crystal oscillator has been used to 

generate ultrasonic sound. It is employed to generate a square 

wave of specified frequency with specific duty cycle on a 

digital pin. The pin is connected to the amplifier circuit based 

on LM 386 power amplifier with piezo electric speaker. The 

audio playback works using two of the Arduino UNO board 

timers. One timer is used to generate a high frequency square 

wave whose duty cycle corresponds to a particular value 

(amplitude) in the audio sample. Another timer is used to 



Ultrasonic Multifrequency Pest Repellent 

 (IJSRD/Vol. 7/Issue 11/2020/114) 

 

 All rights reserved by www.ijsrd.com 434 

update this duty cycle at the required frequency. The 

microcontroller unit is able to operate in various modes 

depending on user input. In each mode the microcontroller 

generates a square wave signal whose frequency is varied 

continuously to create a variety of frequencies. 

 

IV. WORKING 

The module is typically connected to +4.0V standard power 

supply. It can work on +4.5Vregulated power and any higher 

voltage may damage the module. And the power source 

delivers a peak current of 2A.  The RXD of module is 

connected to TXD of Arduino and TXD is connected toRXD 

of ARDUINO. The ground of controller and module is 

connected for voltage reference. At last a working GSM SIM 

card is connected to the module. On powering the module 

theNETLIGHT LED blinks periodically to state successful 

connection. After all connections are done, a program is 

written for the microcontroller to exchange data with module. 

Since data exchange sequence between controller and module 

is really complexso libraries prewritten for the module are 

used. Using these libraries makes the communication easy. 

Once the header file is included, the simple commands in the 

program to tell the controller to send or receivedata. The 

controller sendsthe data to the module through UART 

Interface based on protocolsetup in libraries. The module 

sends this data to another GSM user using cellular network. 

If themodule receives any data from the cellular network (or 

another GSM user) it will transmit it to controller through 

UART serial communication. This way the GSM900A 

module is established to cellular connection. 

The Arduino Uno board is a microcontroller based 

on the ATmega328. It has 14 digital input/output pins in 

which 6 can be used as PWM outputs, a 16 MHz ceramic 

resonator,an ICSPheader, a USB connection, 6 analog inputs, 

a power jack and a reset button. This contains all the required 

support needed for microcontroller. In order to get started, 

they are simply connected to a computer with a USB cable or 

with a AC-to-DC adapter or battery. Arduino Uno Board 

varies from all other boards and they will not use the FTDI 

USB-to-serial driver chip in them. Itis featured by the 

Atmega16U2 (Atmega8U2 up to version R2) programmed as 

a USB-to-serialconverter.An operational amplifier (often op-

amp or opamp) is a DC-coupled high-gain electronic voltage 

amplifier with a differential input and, usually, a single-ended 

output. In this configuration, an op-amp produces an output 

potential (relative to circuit ground) that is typically hundreds 

of thousands of times larger than the potential difference 

between its input terminals. Operational amplifiers had their 

origins in analog computers, where they were used to perform 

mathematical operations in many linear, non-linear, and 

frequency-dependent circuits. The sim 900a module is used 

for the GSM connectivity of the project.  With the help of AT 

commands the SIM900a module is interfaced with the 

Arduino. When the sim is called, the call is auto received and 

the user has to give an input. According to the input the 

Arduino produces different ultrasonic signals effective 

against a certainness. These ultrasonic signals are then 

amplified with the help of LM386 OP-AMP IC. There are 

total 5 modes for the user to choose.   

V. OBSERVATION 

The hearing range of the insects to be experimented was first 

been taken. The frequency of the device was then set 

according to the hearing range of the frequencies. For the 

testing of the device was taken to a nearby zoo. Permission 

for the testing of device was approved by the warden of the 

zoo. For experiment related to the snakes the device was 

placed at a corner of the pit. The CCTV camera of the zoo 

was placed such that it the complete view of the pit is visible. 

Then the readings were taken accordingly.  

For the testing of device on insects, the device was 

taken to an agricultural field after discussion the idea of the 

device with the farmer; the device was then placed at the 

center of the field. The device was used for 3 days in the field 

and daily observation was taken by the farmer. After three 

days, according to the review of the farmer the device was 

able to keep the pests off the field. The following table shows 

the data off the insects under observation; their hearing range; 

the frequency set on the device to repel the particular device; 

and the duration for which the device was used. 

 

A. Observation table: 

Insects name 

and category 

Hearing 

range 

Frequency 

applied 
Duration 

Rodents 
1KHz-

100KHz 
80 KHz 3 hrs 

Moths 
0.5KHz-

100KHz 
250 Hz 6 hrs 
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Snakes 
80Hz – 

600 Hz 
550Hz 16 hrs 

Grasshopper 
0.3KHz-

50KHZ 
34KHz 3 hrs 

VI. FUTURE SCOPE  

The device currently works on a battery supply. The battery 

needs to be charged time to time. For charging it may take up 

to few hours to be completely charge. There is always a 

possibility of the battery to get damaged quite easily. Also, 

time to time changing of batteries is required.  

To avoid the problems caused by battery 

implementation of solar cells to power the device is an 

effective way. The device will in the open fields or open 

places like outside houses, borders of zoos etc. thus, there will 

be an ample amount of sunlight present for the device to get 

charged. During daytime the device will be charged and 

working simultaneously. During night the device will use the 

charged battery for functioning. 

The device completely works on electronic circuits 

and will be placed in the open fields. Therefore, it needs to be 

protected against rain. Small amount of water entering the 

device can cause complete failure of the product. Proper 

protection from water is required to the device. 

The material to be used for the protection should be 

of proper density and thickness. The material should not 

cause much interference to the sound waves. This will result 

in lowering the range of the device. Also the material should 

have some weight to withstand the strong winds. 

The extension of range will be a major factor in the 

future because it will reduce the number of devices to be 

applied in the field. As well as reduce the overall cost for the 

crops protections. 

VII. CONCLUSION 

The device is able to repel the pests from the certified range. 

Using of this device is an effective way to stop the usage of 

the chemical pesticides which hazardous to the environment. 

The device is capable of repelling a variety of pests by using 

the multiple frequencies. The 12V battery implemented is 

chargeable and has a long battery life. Also, the device is able 

to keep the snakes out of the particular range of the device. 

This is the first device that has been manufactured for the 

protection of the snakes as well for the safety of people from 

the snakes and dangerous animals like scorpions. Just by 

placing the device near the home is sufficient for avoiding 

snakes to enter into the houses. The number of snakes being 

escaped from the zoos is quite large and also it is very 

dangerous to the surrounding to let loose a venomous snake. 

It is also an effective way to avoid the escaping of the snakes 

from the zoos. 
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