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Abstract— The impulsively fluctuating climate conditions 

and the supplementary effects demand the protection of 

forestry and Cultivation of crops in an agriculture field the 

Pests, bugs and insects are the vital issues that distress the 

development of crop. Eventually, trapping of bugs becomes a 

more challenging task. We using “Electronic trapping of 

insect pests”. Is used to capture pests which troubling in 

Agriculture fields and ultrasound is used to avoiding the 

animals like rats & snakes. Moisture sensor is also used to 

monitor the water level of the field. LED and ultra violet 

lights are used in electronic trapping. Soil sensor is used 

identify the soil condition. Effective pest trapping will be 

highly favourable to the formers. Moreover this will 

definitely helpful to reducing the usage of pesticides. 
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I. INTRODUCTION 

The electronic trapping is known as to tarp the pests in the 

agriculture field. The vital parameters of crops such as size, 

volume and eminence are highly influenced by pest attack. 

The degree of destruction in paddy fields due to pest insects 

should be reduced and hence pest management becomes vital 

in agriculture. They are multiple methods available for pest 

management in agriculture. Solar energy is used as power 

supply for a device. Moisture control is used to identify the 

soil humidity level in agriculture field. Ultrasonic sound is 

used to avoid the rats and other species. Ultrasonic audio can 

be characterized as advanced audio frequency spectrum with 

a frequency range of more than 20,000 Hz. People are not 

able to listen ultrasound due to the fact that the eardrum will 

not vibrate 

But Rapid several animals can listen effectively into 

the ultrasonic range. Agriculture is heart of our civilization 

now a day’s former are facing many problems for getting 

better yield cause of rapid change in climate and unexpected 

level for insects, in order to get better yield need to reduce the 

level of pest insect. One of the main problems of conventional 

ultrasonic sound is a generation of fixed frequency which is 

not capable of repelling all kind of insects. Another common 

phenomenon which is observed that the attack of the insects 

on crops is mostly occurring on night. 

II. DESIGN & CONSTRUCTION 

The developed model device consist of three units as 

illustrated. A).Solar charging unit, B).Controlling unit, 

C).Ultrasonic frequency generation unit. 

The PV solar panel is connected to the charge 

controller to get the change the variable DC supply to fixed 

DC supply given to the battery. From the battery Electronic 

trapping device is connected. The trapping device contains 

black (or) blue ultraviolet lights and two wire mash layers in 

the device. They are in 1.5 inch on first layer, 1.25 in the 

second layer. The voltage regulator is connected to battery for 

regulating the voltage from 12v supply to 5v for arduino 

controller unit. The ultrasonic sound emitter is work is in 12v 

DC supply form the load output of the charge controller. 

A. Architecture 

The Architecture consists of Sensor, Regulator, and 

Controller, PV solar, Relays, Motor and Battery. 

 
Fig. 1: 

1) Solar panel  

PV solar cells are used in panel each cells will produce the 

0.5 V, 24 cell solar panel enough to produce the 12v dc supply 

the PV cell will produce solar energy variable dc . 

2) Charge controller 

The controller will change the variable DC supply to fixed 

DC supply and charge the battery. 

3) Electronic Trapping 

The trapping device contains the ultra violet light on top the 

funnel is down to the light its helps to fall of insects in the 

trap. And it contains two wire mesh tray on inside the device 

1.5 inch on top and 1.25 inch on down . 

4) Battery 

Is a lead acid type of battery its function is storing of DC 

charge and it is recharging type. 

5) Ultrasonic Waves 

It will be waves generator device it will be working in the 12 

V ac supply wave emitter is also known as ultrasound emitter. 

6) Regulator  

The voltage regulator used to regulate the voltage 12 DC to 

5V DC supply. It is a LM 7805 IC. 

7) Arduino controller 

Microcontroller device has two output device digital and 

anolog supply for device in only 5V DC supply. 

8) Moisture sensor 

Sensor is used to identify the water level in the soil it function 

by digital signal from the arduino controller. The sensor is 

interface to a controller. 

9) Relay 

It helps to on/off the motor supply in a field it is also 

interfaced to the arduino controller it works by analog of 

arduino controller. 
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10) Motor 

Induction type motor is used in an agriculture field and this is 

known as water pumps. The water pump works in an AC 

supply of 1 HP motor 

III. WORKING 

Our module working function with a solar energy observes 

by a PV solar panel. Then it is connected to the charge 

controller to convert the variable DC to fixed DC. The DC 

source is used to charge the battery in a constant level. Then 

the DC to AC convert is connected to the battery to convert 

the supply to AC from DC for giving to the load. Voltage 

regulator is connected to the battery to regulate the 12v to 5v 

for the Arduino controller. The controller is used for 

automatic water irrigation system in a field. The ultrasonic 

waves generator placed in the trapping device the ultrasonic 

module works in an AC supply. Electronic trapping device is 

AC load connected to the DC to AC convert works in solar 

energy. 

IV. HARDWARE EXPLANATION 

A. PV Solar Panel 

 
Fig. 2: Solar Panel 

The solar energy directly absorbed from the solar panel. After 

the charging from a panel to the conversion process to charger 

controller from variable DC to fixed DC to a battery. The way 

this waveform represent the solar PV system is the shape as 

wave moving in a physical medium or an abstract 

representation. The shape of the curve graphically 

representing the change in the AC signal voltage and 

amplitude, with respect to time. In many cases the medium in 

which the wave propagates does not permit a direct 

observation of the true form. In these cases, the term 

waveform refers to the shape of a graph of the varying 

quantity against time. An instrument called 

“OSCILLOSSCOPE” can be used to pictorially represent a 

wave as a repeating image on a screen. 

The radiation from the sun that meets the earth 

without any change in direction is called direct or beam 

radiation. 

The radiation from the sun after its direction has 

been changed by scattering in the atmosphere is called 

diffusion radiation. 

The radiation from the sun after it is reflected on the 

ground is called the ground reflected radiation. 

The sun of the beam, diffusion and reflected solar 

radiation on a surface is called the global irradiation. 

B. Electronic Trapping 

 
Fig. 3: 

An autonomous monitoring system has been designed to 

improve agriculture yield and reduce the effects of insect’s 

pests in hindering production. Three different types of mashes 

are used and baits, namely brown sugar yeast, rotten fruits, 

Molasses and sugar water are paced on the meshes to lure the 

insects. Different types of lights like ultra-Violet and LED are 

used to attract the insects and trap them subsequently. The 

material used in proposed design includes vanes, plastics 

funnel, PVC sheets, Velcro, wires and insect baits. The major 

components use in the design are ballast, ultra-violet lamp, 

12v battery, solar panel (250), the experimental setup was 

prepared using materials and components specified.     The 

electronic trapping is placed in the field to protect the crops 

form the insects the device is working by the solar energy. 

The trapping is most help full to the former in the field the 

device is mainly used to reduce the pesticides which are used 

to kill the insects in the field is more harm full to the crops 

and by eating the those crops its affects the human also so the 

trapping is an easy method to reduce the pesticide’s. By use 

the solar energy we can operate the device more efficiently. 

Because in the field most probably the sun light is available 

so we are using the solar energy for a device. The ultraviolet 

light emits the wave length above 300 kHz it is enough to kill 

the insects. 

C. Charge Controller 

 
Fig. 4: 

Controller manages the power going into the battery bank 

from the solar array. It ensures that the deep cycle batteries 

are not overcharged during that day, and that the power 

doesn’t run backwards to the solar panels overnight and drain 

the batteries. Some charge controller are available with 
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additional capabilities, like lightning and load control, but 

managing the power is its primary job. 

A solar charge controller is available in two different 

technologies, PWM and MPPT. How they perform in a 

system is very different from each other. An MPPT charge 

controller is more expensive than a PWM charge controller, 

and it is often worth it to pay the extra money. A 12v solar 

panel can charge a 12v battery. A 24v solar panel or solar 

array is needed for a 24v battery bank, and 48v array is 

needed for 48v bank. 

A PWM solar charge controller stands for “PULSE 

WIDTH MODULATION”. These operate by making a 

connection directly from the solar array to the battery bank. 

During bulk charging, when there is continues connection 

from array to the battery bank, the array output voltage is 

“PULLED DOWN” to the battery voltage. As the battery 

charges, the voltage of the battery rises, so the voltage output 

of the solar  panel rises as well, using more of the solar power 

as it charges. As a result, you need to make sure you match 

the nominal voltage of the solar array with the voltage of the 

battery bank. 

D. Arduino Controller 

 
Fig. 5: 

The arduino controller is compare with other controller it is 

user friendly. And the program of the controller is very simple 

and fast response. It required minimum hardware interface to 

the controller. It is most compact size to fix in a device.  It’s 

got everything get started, and nothing you don’t.  It has 14 

INPUT/OUTPT pins 6 analog inputs, a USB connection, a 

power jack, a reset button and more. The arduino Uno board 

is used to monitor the humidity level in the agriculture field 

by using the soil sensor. The arduino is a microcontroller 

device it is programed by us to monitor the humidity level by 

using the moisture sensor. The digital output is given to the 

moisture sensor to monitor the water level in the field, then 

the signal is send to the board as per the program if the field 

is dry the analog signal from the arduino is given to the relay 

to  on/off the motor in agriculture field. Arduino board is a 

microcontroller. It has two different type of input and output 

pins (analog and digital pins). AT Mega chip is used for 

controlling process of the arduino board. The arduino board 

operate level voltage is 5. 9v is good operating level of board. 

The USB type used for transfer the data to board for process. 

The reset button for reset the old processing data. 

E. Voltage Regulator 

 
Fig. 6: 

A voltage regulator is an electronic circuit that provides a 

stable DC voltage independent of the load current, 

temperature and AC line voltage variations. A voltage 

regulator may use a simple feed-forward It may use an 

electromechanical mechanism, or electronic components. To 

measure the output voltage, we place the same multimeter set 

in the DC voltage setting and now place the positive probe of 

the multimeter on the output pin of the regulator and the 

negative probe on the ground pin of the regulator. This circuit 

regulates a DC power output. It has a very wide application 

range. Practically, it can be used in any application that uses 

a regulated DC power with pulse width modulation (PWM). 

So we are using a voltage regulator to the arduino board 

because electronic device conducts only 5v supply in the 

microcontroller. To the voltage regulator we are giving the 

12v supply from the battery and getting the output from the 

regulator is 5v. It is the only function of voltage regulator. 

F. Moisture Sensor 

 
Fig. 7: 

This Moisture Sensor can detect the moisture of the soil 

around the sensor, which is ideal for monitoring the indoor 

plants or the soil moisture in your garden. It can be very to 

use, just insert it into the soil and then read it. 

It requires two probes to pass current through the 

soil, and then it reads that resistance to get the moisture level 

and send the signals to the arduino controller. More water 

makes the soil conduct electricity better, while dry soil 

conducts electricity is poor. Power supply 3.3v or 5v, output 

voltage signal: 0 ~ 4.2v, current: 35 mA, value range: 0 ~ 300 

Dry soil, 300 ~ 700; humid soil, 700 ~ 950; in water. 
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G. Ultrasonic Waves 

 
Fig. 8: 

Insects like Mosquitoes, Flies responds to 38-44 kHz. The 

hearing property of human ear is limited. Human ear can 

perceive sound with in a frequency range of 20 Hz to 20 kHz. 

The sound frequency below 20 Hz is Infrasonic sound and 

above 20khz ultrasonic sound will emits the range in device.  

Ultrasonic electronic pest and insect repellent devices claim 

that their high frequency sound waves are intolerable to 

rodents and insects. However, simply plugging in one of 

these devices probably won't end your pest woes. It's 

important to understand exactly what these devices 

can do before investing in one. The wave generation device 

is to avoid the animal which damage the agriculture field it 

can emits the frequency in range of 40kHZ to 70 kHZ using 

the IC to produce the pulse witdh so the waves will be 

generated in the device. Its range is upto 13 feet distance from 

the device. 

V. CONCLUSION 

A statistical analysis is made about the harmful pests in 

agricultural field along with their pertinent time attack. An 

insect trap is modelled with three different layers with 

different thickness to catch the different size of insects and 

appropriate bait is spread over the layers to attract the insects. 

An autonomous monitoring system using black lights (Ultra 

Violet) and LED lights is ensured of trapped pests. A solar 

panel of 100W is used to charge the battery to power the LED, 

UV lights, arduino board and ultra sound. A solar charge 

controller guarantees effective charging of the battery and 

enhances the life of the battery. The power generated through 

solar panel is stored in a battery for operating the system 

during night and using the ultrasound in day time. And the 

arduino board is externally used for the protect soil from dry 

state in field. 

The information thus acquired is used for the 

estimation of pest concentrations in farms. The experiment is 

carried out by placing the designed trap in field. 
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