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ABSTRACT

There are many remarkable things happening in the world of science and technology, but yet there is no
effective solution to repel pests healthy and chemical free. This paper focuses on various pest controlling
methods and also talks about the e- pests controller based on variable frequency generation technique. The
purpose of the project is to design an e- pest repellent. Such a device can be very useful to counter the various
problems caused by ants, insects, pests and rodents The device is compact, cheap and it does not cause any
pollution unlike the other chemical repellents. We have used a microcontroller to generate sweep in sound
frequencies and an assembly consisting of audio amplifier, LCD. The e-pest repellent is made intelligent using

ANN.
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l. INTRODUCTION

The pests are insects that travel in large
swarms that can travel up to 150 kilometers in a day
depending on the wind speed. They devastate crops
and cause major agricultural damage, which can
lead to famine and starvation. There are more than
500 species of acridids (Orthoptera: Acridoidea) that
can cause damage to pastures and crops [1], and
about 50 are considered major pests. Since the
beginning of civilization, locusts and grasshoppers
have been among the most devastating threats to
agriculture. This group of insects contains hundreds
of pest species and affects the livelihoods of one in
every ten people worldwide [2]. Today the most
common method used for control of pest is the use
of the pesticides. Chemical substance or the mixture
of chemical substances used for killing, avoiding,
repelling or mitigating pests are called pesticides.
Pesticides are generally used in and around homes
as they are easy to apply, act fast, and are highly
effective for various pests. But it is important for
general public to know the effectiveness and toxicity
of these chemicals. It is possible that pests like
insects, ants, rats, mice etc. are repelled by
frequency in the range of 30 kHz to 50 kHz. Human
beings can’t hear these high-frequency sounds. Our
product repels pests by emitting pulse waves. Using
audio amplifier, waves creates a noisy and hostile
environment which repels pests, whilst remaining
absolutely safe for humans and household animals.
Unfortunately, all pests do not react at the same
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frequency. While some pests get repelled at 35 kHz,
mosquitoes, fleas, house fly, spiders get repelled at
38 to 44 kHz and rodents respond to frequency
around 60Hz. Thus, to increase the effectiveness,
frequency has to be continuously varied between
certain limits. Frequency of emission of sound is
varied by the device developed in this work in
different patterns to repel different insects. The
audible frequency for human is 20 Hz to 20 kHz and
sound above or below this frequency is not audible
to human ear. Pests can detect and hear sound more
than 20 kHz as well and feel irritated and unpleased
which force them to leave and stay away from a
certain boundary. This method of pests repelling can
be done using an ultrasonic device which is the best
alternative to chemical repellent method suppressing
the toxic and adverse effect on health due to
chemical repellent and pesticides. The device aims
to repel small birds, mosquito, flies, moths, bats and
other nocturnal insects, rodents, avian etc.

1. CHARACTERSTICS OF
ELECTRONIC PEST REPELLENT
Electronic pest repellent has many advantages over
a chemical repellent. Some of the salient features are
as follows:
* Power Efficient: The device operates at 5 volts and
consumes low power 5-15 W. Solar PV generated
power can be used for the power supply.
* Cost: It is a low cost of the electronic that every
farmer can afford it.
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» Compactness: The device uses few IC’s and other
electronic components and can be packed compactly
so that its size becomes small and can be kept
anywhere.

* Power Indication: A led on the device shows the
power indication which help the user to easily
identify whether the device is working or not.

« Simple and Elegant Circuit Design: The circuit can
be simply made so that mass production can be
easily done. Also in case of damage the device can
be repaired easily.

* No Harm and No Toxicity: It doesn’t produce any
smoke, gases or chemical effect. Even the sound is
not audible to human ear. So it is totally harmless.

1. PROBLEM FORMULATION

Pest damage is a major limiting factor for
global food production. Animal pests destroy 8-
15% of global wheat, rice, maize, potato, soybean,
and cotton production (Oerke, 2005) and cause more
than US$30 billion damage in the United States
each year (Pimentel et al., 2005). According to a
study by the Associated Chambers of Commerce
and Industry of India, annual crop losses due to
pests and diseases amount to Rs.50,000 crore ($500
billion), which is significant in a country where at
least 200 million Indians go to bed hungry every
night. The value of plant science is therefore huge.

The largest recent grasshopper and locust
outbreaks from 2003 to 2005 (13million ha, US
$500million), large outbreaks of Chortoicetes
Terminifera in eastern Australia in 2010 (1.1 million
ha, US $50 million) and in Wyoming (2.4 million
ha, US $7.4 million and 2013 to 2016 (2.3 million
ha, US $37 million).There were also large-scale
infestations in Eurasia of the Italian locust
Calliptamusitalicusin 2000 (Kazakhstan; 8.1 million
ha, US$23 million) and of the Italian locust with
some Moroccan locusts, Dociostaurusmoroccanus,
in 2014 (the Caucasus and central Asia; 6.7 million
ha) [3].

It was estimated that the 1984 plague of the
Australian  plagque locust, of  Chortoicetes
Terminifera , would have caused US$84 million
damage if it had not been controlled [4]. In North
America, ever year, grasshoppers destroy 21-23%
of rangeland vegetation, causing US $1.25 billion in
monetary losses. Brader et al. [5] reported that, in
Africa in 2004, the desert locust caused crop losses
of >80% in Burkina Faso, Mali and Mauritania,
with 8 million people affected and many households
requiring food aid. Losses to crops and pastures are
much disrupted and lead to further affects such as
having to sell animals at low prices to meet the
subsistence needs of households. Furthermore, the
negative income shock may have a long term impact
on systems[6, 11-14].

WwWWw.ijera.com

DOI: 10.9790/9622-1105072124

V. NEED ANALYSIS

Ibrahim et al. [7] aims to replace the
chemical method and use of bio pesticide method
with ultrasonic pest repelling system and he targeted
it for rodents and insects mostly. It is eco-friendly
and alternative means to chemical pesticides that
prevent soil and air pollution. Authors [8] concluded
that "The world's most dangerous animal is the
mosquito,” according to a BBC World Service
health program as they carry of many harmful
diseases like Malaria, Dengue Fever, Chikungunya,
Lyme disease etc. Chemical repellent are used
generally to repel mosquito which has a remarkable
safety profile, but they are toxic against the skin &
nervous system and also causes rashes, swelling,
and eye irritation.

In paper [9] the electronic pest control
device is a contribution of electronics engineers to
agriculture. This reduces the loss to done by pest
every year, encouraging the farmers to produce
more food as farmer’s income increases. This non
chemical pest control method have been
alternatively advocated as the best and efficient
way to reduce pesticide contamination in our
environment as it is also pesticides-free alternatives
to raising food.

An electronic pest repellent is prudent
alternative for chemical pesticides. These are
electronic  devices that  generate  either
electromagnetic or ultra sound waves to repel
insects and pests. Various studies show that these
devices are indeed effective in  repelling and
eliminating a number of pests. Author [10] says
insects respond to 2 — 100 kHz, can detect sounds
from long distances (10 m or more) they need
tympanic organs or eardrums (but not always).
Thus, the author concluded the ultrasonic range for
detection is better than the location of crops if the
device is kept at the boundary and Al is used to
control the frequency.

Imagining the quantity of chemical
pesticides used by farmers, gardeners and
households and the amount of environmental
degradation caused by them is stressing and arouses
concern. With farmers being aware and enthusiastic
to take plant protection measures, replacing
chemical pesticides with electronic pest repellents
can be an effective pest surveillance service and a
major sustainable agricultural approach.

V. DESIGN APPROACH

A LM 380 used for audio power amplifier
circuit to design the system capable of producing
sound in the frequency range of 75 kHz. An
appropriate frequency range speaker is used to
transmit these sound waves. A separate PV solar
power module is used to give power to the system.
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Atmega—16 microcontroller is used to produce the
different patterns of frequencies which we require
and a LCD - keyboard assembly to track and control
this process. The Atmega-16 microcontroller is
programmed so that it generates different patterns of
frequency in different modes. A keyboard is also
provided in the system, so that any of these different
modes can be selected by the user. The block
diagram of e-pest repellent is shown in Fig. 1. The
hardware implementation is shown in Fig. 2.

VI. PARTS & SPECIFICATION
. Arduino UNO
. Buzzer, LCD
. LM358 Op amp
. Electrolytic Capacitor: 25V, 1000uF
. Resistance 1K, 10K
. DC Socket
. AT mega 328 P
. LM 7805
. Header pins
10. Jumber wires, header wires
11. 1K POT
12. A Capacitor of 100uF
13. Battery 12V.

O 0 IO U K~ W~

VII. INTELLIGENT E-PEST
REPELLENT SYSTEM

The e-pest repellent is made intelligent
with the help of artificial neural network (ANN) as
shown in Fig. 3. ANN is trained for the data
collected from literature to repel different types of
pests. ANN output is the signal amplitude,
frequency, and duration to repel the pests. It is very
effective as compared to the simple e-pest repellent.

LM 380

30V

12-15V
Power Amplifier

Power DC Supply

Supply

Micr Lco

Atmega 16 Display

Keypad

Fig. 1 Block diagram of e-pest repellent system
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Fig. 2 Experimental set up of e-pest repellent system

Desired outcome

PV Solar power
M e-pestrepellent
Amplitude » system
frequency
and
duration
<
ANN Types of pests

Fig. 3 Al based e-pest repellent

VIII. CONCLUSION

As farmers feed the world, it is necessary
to increase the crop production to a very high level
and toxic free. The paper deals with the design and
development of e-pest repellent system for
protecting the crops of farmers. An extensive
performance evaluation of e-pest repellent is done to
determine the efficiency of the device on different
pests and ANN is trained. The trained ANN is used
for developing intelligent e-pest repellent system.
The device can be utilized in agriculture by both
small and large scale groups of farmers for the
purpose of repelling pests. Saying goodbye to
chemical method of pest control will be considered
greater achievement now and in future. An effective
electronic design for electronic pest control devices
capable and successful enough of surmounting the
present challenge of pest infestation and also settling
the controversies surrounding the efficacy of such
applications..
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