
 

 

Design and Development of an Automated Insects 

Prevention System for Cattle 

J. Karthikeyan1, P.  Dinesh Murugan2, P. Santhosh Kumar 3 and S. Kathik4 

Assistant Professor1,UG Scholar,2,3&4 

Department of Electrical and Electronics Engineering, 

Kongunadu College of Engineering and Technology (Autonomous),Thottiam,  

Tiruchirappalli (Dt)-621 215,Tamilnadu,India. 

Mobile:99946 43117, 63824 10301 

Email: karthikeyan249@gmail.com,  dineshmurugan518@gmail.com 

Abstract— Insects adversely affect cattle health, leading to 

discomfort and disease transmission. This project proposes a 

smart insect-repellent system that utilizes a microcontroller to 

control an organic oil vaporizer for effective insect control. The 

system integrates sensors to monitor key environmental 

parameters—ammonia, VOC, light, humidity, and 

temperature—that influence insect activity around cattle. The 

microcontroller processes sensor data and activates the 

vaporizer for a specific duration based on predefined 

thresholds. The system employs a nichrome wire heating 

element, a cotton sponge for oil absorption, and an exhaust fan 

for vapor dispersion. The organic oil mixture, consisting of 

neem oil and fragrant organic flower oil, is used as a natural 

repellent. By utilizing this chemical-free solution, the system 

provides an eco-friendly and sustainable method for insect 

control. This system is particularly suitable for humid 

environments, such as those found in South India, where insect 

prevalence is high, offering an automated and cost-effective 

approach to cattle protection. 

Keywords— Microcontroller, insect repellent, ammonia 

sensor, cattle protection, IoT, automated system. 

I. INTRODUCTION 

The infestation of insects in cattle farming poses very 

critical challenges because it causes much economic loss, 

health concerns, and productivity decreases. The effects of 

these pests on livestock are stress, diseases, and weight loss. 

Examples of such pests include flies, ticks, and fleas that 

cause bovine tuberculosis, anaplasmosis, and 

trypanosomiasis and can lead to serious health conditions 

and death. The prevalence of insect pests in cattle farming 

has severe negative effects, with infestation being a major 

cause of economic loss. Insect pests have been estimated to 

lower agricultural yield all over the world by an amount as 

high as 10-16%. It also extends its impact beyond crop loss; 

it affects livestock productivity through loss in milk 

production and reduced gains in cattle weight along with 

increased disease outbreaks. The financial implications of 

insect-related damage are vast. For instance, stable flies 

alone cause an estimated loss of $432 million annually in 

the United States due to their effect on livestock. Insect-

borne diseases like trypanosomiasis, transmitted by tsetse 

flies, lead to the death of 3-5 million cattle every year, 

costing billions in lost production value. Farmers have also 

been heavily burdened by higher veterinary bills due to 

disease conditions caused by the insects, adding to their 

economic burden. Chemical pesticides in high usage across 

farmlands to control pests have led to concerns about health 

and the environment. Pesticides leave behind harmful 

residues on milk and meat products, hence consumer safety.  

Again, using the same chemical repeatedly calls for 

heavy labor costs, hence cost inefficiency of large-scale 

farming. This calls for an alternative approach to the control 

of insects in a way that reduces the effects of chemical 

pesticides. There is growing demand for organic pesticides 

since farmers want eco-friendly alternatives to pesticides. 

This development has led to an expansion in the market for 

insect repellents, especially those manufactured using 

natural sources, such as essential oils, as part of organic and 

chemical-free agriculture. Innovations in technologies of 

pest control, such as automated systems, which can identify 

and respond to insect activity, promise a more viable 

solution. Such systems potentially offer a major reduction in 

the use of pesticides while providing a more effective way 

of managing pests. Our product is an automated insect 

prevention system, addressing this pressing need in cattle 

farms. 

By leveraging cutting-edge technology, this system 

combines environmental sensors with automated response 

mechanisms to control insect populations without relying on 

harmful chemicals. The system uses a combination of neem 

oil and fragrant organic flower oils in a vaporization process 

to repel insects. The use of these natural repellents not only 

ensures a safer environment for the cattle but also promotes 

sustainable farming practices. The system is equipped with 

sensors that monitor environmental factors such as 

temperature, humidity, air quality, and light intensity, which 

are known to influence insect activity. When conditions 

favorable for insect infestation are detected, the system 

automatically activates the vaporizer, dispensing the organic 

oils as a repellent. This product aims to reduce the financial 

burden on farmers by providing a cost-effective, energy-

efficient, and low-maintenance solution. 

As the system progresses from prototype to commercial 

product, it will be scaled into high volume to fulfill 

requirements by large farm enterprises. The deployment and 

use of the commercial version will be made easy, with 

minimal intervention on the part of farm operators. Remote 

monitoring using the IoT will enable farm owners to access 

real-time environmental conditions along with systems 

performance such that large operations can be managed 

efficiently. The global market for pest control in agriculture 

is valued at billions of dollars, and there is a growing trend 

toward sustainable, non-chemical alternatives. 
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This product has the potential to tap into the expanding 

market of eco-conscious farmers and agricultural operations 

that are actively seeking solutions to reduce pesticide use 

while maintaining high productivity. As we continue to 

refine the system’s design and capabilities, we envision 

widespread adoption of this automated pest control solution, 

benefiting not only farmers but also the environment and 

consumers by reducing reliance on harmful chemical 

pesticides.  

Fig. 1: Illustration of the impact of insect infestations on 

livestock health and productivity in cattle farming 

 

II. SYSTEM ARCHITECTURE AND FUNCTIONALITY 

A. System Overview 

In order to realize efficient insect deterrence for cattle, 
there is a need to implement a system that allows real-time 
observation of the environment in order to sense conditions 
conducive to the growth of insects. Utilizing an organic 
vapor-based repellent, this method not only de-stresses cattle 
but also promotes their general health. A microcontroller is 
used to process information gathered from sensors and 
controls a relay module that regulates the operation of a 
heating element and an exhaust fan. The heating element, 
adapted from a hair dryer nozzle, is responsible for 
vaporizing an organic oil blend contained in a specially 
designed reservoir. The exhaust fan then disperses the vapor 
evenly throughout the cattle shelter, thus creating an 
insulating barrier against insect intrusions. 

Environmental parameters are crucial to modulate the 
behaviour of insects, and continuous monitoring is necessary 
for the efficient operation of the system. Three primary 
sensors are utilized to facilitate real-time monitoring: the 
MQ-135 sensor detects air quality and ammonia presence, 
the DHT22 sensor detects temperature and humidity, and the 
LDR sensor detects light intensity. The sensors provide 
critical data that allow the microcontroller to determine 
whether conditions are favourable for the reproduction of 
insects or swarming. The system runs on an hourly basis, 
checking sensor readings and comparing them with set 
thresholds. If any of the parameters exceed safety thresholds 
such as high humidity, high ammonia presence, or low light 
intensity—the relay module turns on the heating device. This 
operation leads to the vaporization of neem oil, which is then 
dispersed through the exhaust fan to create an environment 
that repels insects.  

To enhance the effectiveness of the repellent, continuous 
research is focused on the addition of aromatic organic oils 
that not only improve dispersion but also extend protective 
effects while being environmentally friendly.  

B. Automation and Control Mechanism 

Automation is the backbone of the insect deterrent 

system, offering a consistent and energy-efficient operation 

that reduces human intervention. The microcontroller 

continuously reads sensor data, adaptively adjusting system 

operations in response to changes in environmental 

parameters. If critical indicators indicate an increase in the 

activity of insects, e.g., high humidity, low light intensity, or 

high ammonia presence, the control system turns on the 

heating element to vaporize and release the repellent in a 

timely manner. This control mechanism ensures that 

livestock are continuously protected from insect-induced 

stressors. 

 

The relay module function is the core of the system's 

effectiveness. The relay module provides a switch function, 

effectively managing the power supply to the heating 

element and exhaust fan, thereby saving energy and 

prolonging equipment life. The automation platform has an 

hourly review interval, which prevents unnecessary system 

activation without compromising the effectiveness of 

operations. By ensuring that the repellent is released only 

when needed, the technique minimizes resource exhaustion 

while maximizing the effectiveness. Compared to 

conventional insect management techniques that employ 

chemical pesticides with their adverse health effects, the 

system employs natural neem oil and aromatic organic 

compounds, thereby providing a sustainable and non-toxic 

approach. The absence of synthetic chemicals makes the 

technique suitable for dairy farms in tropical and subtropical 

regions like South India where the infestation of insects is a 

constant menace. 

 

The application of an automated monitoring and control 

system significantly improves the overall health and 

productivity of cattle through the removal of insect-induced 

stress, disease transmission, and discomfort. By removing 

these, the effectiveness of milk production is guaranteed, 

hence providing benefits for livestock welfare as well as the 

economic viability of dairy farming. The application of the 

green and automated solution is a major advancement in 

livestock rearing, with a scalable and flexible framework for 

managing insect issues in agricultural environments. 

III. IMPLEMENTATION AND WORKING PRINCIPLE 

The automated insect repellent system constantly 
monitors environmental conditions and activates an organic 
oil vaporizer based on readings indicating a greater 
likelihood of insect activity. The system is designed to 
provide a sustainable, chemical-free method of insect 
repellent solutions, thus reducing the dependency on 
synthetic pesticides and ensuring cattle well-being in 
agricultural environments. The system architecture 
comprises the use of multiple sensors, a microcontroller, a 
heating element, and a dispersion mechanism, allowing real-
time data analysis and automatic activation of the repellent 
mode. 



A. Hardware Components and Configuration 

The system relies on environmental sensing technologies 

to detect favorable conditions for the existence of insects. 

The hardware setup comprises multiple sensors, an Arduino 

microcontroller, a relay module, a heating element, and an 

exhaust fan for repellent dispersal. The sensors monitor air 

quality, temperature, humidity, and light intensity, which are 

the critical factors affecting insect behavior. 

1. Environmental Sensors and Their Roles 

a) Air Quality Sensor (MQ-135) 

The MQ-135 gas sensor detects ammonia and volatile 

organic compounds (VOCs) in the air. High levels of these 

gases are typically associated with high insect activity, 

especially in agricultural and livestock environments [1], 

[6]. The sensor provides an early warning signal for poor air 

quality, which, together with other readings, decides 

whether the repellent system should be activated. 

b) Temperature & Humidity Sensor (DHT22) 

Temperature and humidity significantly affect the 

breeding and activity of insects. The DHT22 sensor 

constantly monitors these environmental factors, ensuring 

the system only activates under favorable conditions for 

insect breeding [3], [5]. For example, mosquitoes and other 

insects are prone to high activity in warm and humid 

conditions, hence the necessity for real-time monitoring for 

prevention. 

c) Light Intensity Sensor (LDR)  

Light intensity affects the movement of insects, with 

most species active at dawn, dusk, or night. The LDR sensor 

assists in determining if conditions are suitable for insect 

activity, ensuring the repellent system works effectively by 

not activating unnecessarily during sunny daytime when 

insect activity is low [8], [9]. 

2. Microcontroller and Control Unit 

The Arduino microcontroller is the system's central 

processing unit, receiving sensor data continuously, 

processing it, and making decisions based on pre-set 

threshold values. The controller decides if the combination 

of air quality, temperature, humidity, and light conditions is 

suitable for insect activity, hence activating the heating 

mechanism to vaporize the organic repellent oil when 

needed [4], [7]. 

 

3. Heating and Dispersion Mechanism 

When the microcontroller senses favorable conditions 

for the presence of insects, the system activates the 

vaporization process through a controlled heating 

mechanism. The relay module is an electrical switch that 

energizes the heating element and the exhaust fan at the 

same time, ensuring efficient energy use [5].The heating 

element, a repurposed hair dryer head, is utilized to heat the 

organic oil mixture (neem oil and aromatic organic oils), 

converting it to vapor [2], [3].The exhaust fan ensures 

uniform distribution of the repellent vapor within the cattle 

shelter, maximizing its effectiveness in repelling insects [7]. 

B. Automation and Control Mechanism 

      Automation is a central feature of the system, ensuring 

accurate operation with minimal human intervention. The 

system is based on a structured decision-making process 

based on sensor inputs, ensuring maximum energy efficiency 

and repellent utilization. 

1. Decision-Making Algorithm 

The system is based on cycles, conducting environmental 

checks every hour and responding dynamically based on 

real-time conditions. The process involves the following 

steps: Sensor Data Acquisition: The MQ-135, DHT22, and 

LDR sensors acquire air quality, temperature, humidity, and 

light intensity data at regular intervals [6], [8]. Threshold 

Comparison: The acquired values are compared with pre-

defined thresholds stored in the memory of the Arduino. If 

the values show a high likelihood of insect activity, the 

system goes to activation. Heating and Vaporization: The 

relay module activates the heating element, heating the neem 

oil mixture until it vaporizes [2], [5]. Dispersion: The 

exhaust fan is activated at the same time, dispersing the 

repellent vapor evenly throughout the shelter [7]. Shutdown 

& Reset: After a set time, the system automatically shuts 

down to avoid excessive repellent consumption, conserving 

power and maximizing efficiency. 

2. Energy Efficiency and Cost Optimization 

The system is made energy-efficient and cost-

optimized: 

Hourly Activation Cycle: The system is operated on a 

scheduled basis instead of continuously, minimizing 

unnecessary energy consumption. 

Relay-Controlled Power Management: The application of a 

relay module ensures that the heater and fan are powered 

only when necessary, further maximizing power utilization 

[5]. 

Use of Organic Repellents: By using neem oil and 

aromatic organic oils as repellents instead of chemical 

pesticides, the system minimizes costs of commercial 

repellents while ensuring environmental sustainability [1], 

[3]. 

C. Block Diagram Representation 

The functional arrangement of the system is presented in 

Fig. 2, which indicates the interaction between sensors, the 

microcontroller, the heating element, and the dispersion 

system. 



Fig. 2. System architecture of the automated insect 

prevention system. 

By integrating real-time environmental monitoring 

with automatic response systems, this system provides an 

economically viable, environmentally safe, and sustainable 

solution to insect prevention in cattle housing. The use of 

organic-based repellents ensures animal and ecosystem 

safety, hence providing a good alternative to chemical 

insecticides [10], [11]. 

 

IV. PROTOTYPE AND FUTURE DIRECTIONS 

The current prototype of the insect prevention system is 

constructed as a functional "smoke box" to demonstrate the 

most critical elements of environmental monitoring, response 

automation, and organic oil vaporization. The prototype is a 

rigid housing box with the sensors, microcontroller, relay 

modules, heating coil, and fan. Although an effective model 

for examining system functionalities, there are some 

improvements to be incorporated into future commercial 

products. Commercialization will be geared towards scaling 

up the system functions, enhancing reliability, and making 

the user interface simple to render the system deployable in 

numerous cattle farms with low maintenance. 

 

As the system evolves from prototype to product, the 

design will be compact and energy-conscious. The system 

modularity enables easy upgrading, with the microcontroller 

being the core component for monitoring environmental 

variables and managing system operations. Integration of 

wireless technology for remote system monitoring will 

provide the farm owner with real-time information, allowing 

for monitoring and adjustments without direct presence at the 

site. 

 

Subsequent versions will also aim at developing the 

vaporization technology further to render the system more 

effective at higher capacities. With commercial installation, 

the ability to modulate the quantity of neem oil released, 

based on real-time conditions, will render the system cost-

effective and reduce wastage. Addition of other oils needed 

in the repellent solution will further boost its effectiveness, 

providing broader coverage against various forms of insects 

capable of infesting cattle. 

 

Weather resistance and durability will be important 

considerations as the design evolves. The commercial system 

will be made to withstand outdoor conditions, with rain, heat, 

dust, and other environmental stresses in mind. Moreover, as 

the goal is to create a sustainable solution, the system will be 

made with low energy consumption and a low environmental 

footprint, consistent with the growing demand for 

environmentally sustainable agricultural solutions. 

 

The final commercialization of the system will also aim 

to minimize costs while maximizing scalability for large-

scale farms. Prototypes will be rigorously tested under 

various environmental conditions to ensure that they function 

best in various regions. The system will provide a 

sustainable, non-chemical solution for insect prevention, 

with long-term implications for livestock health and 

productivity. 

 

 
Fig. 3. Prototype of the Automated Insect Prevention System 

in Operation. 

V. TESTING AND RESULTS 

The automatic insect repellent system underwent a series 

of rigorous testing to confirm its working, accuracy, and 

reliability in varying environmental conditions. These were 

conducted to evaluate the performance of the system 

through environmental monitoring, automatic insect 

repellent operation, and overall efficacy of the process of 

vaporization. 

 

Environmental Monitoring: The system underwent testing 

under different controlled environmental conditions to 

analyze the effectiveness of the environmental sensors. The 

MQ-135 sensor for air quality detection was calibrated to 

detect the concentration of ammonia and VOCs, which are 

most reflective of the presence of insects. When tested, the 

sensor successfully sensed these chemicals under simulated 

conditions when the presence of insects is more likely, 

evidencing its sensitivity to measure the quality of the air. 

Likewise, the DHT22 temperature and humidity sensing 

sensor was also tested under varied conditions. The sensor 

was consistently able to report measurements within the 

acceptable margin of error, corroborating its efficacy in 

monitoring important environmental parameters impacting 

the activity of insects. Testing was also applied to the LDR 

(light-dependent resistor) sensor to ensure light intensity 

readings, which are most vital in the behavior of insects.  



The system responded normally to the varying light, 

verifying its capability in measuring conditions amenable to 

the activity of insects. 

  

Automated Response and Activation: The most basic 

capability of the system, the automated activation of the 

neem oil vaporization process, was tested in parallel with 

environmental sensors. A predetermined set of 

environmental conditions for temperature, humidity, air 

quality, and light intensity was established, which would 

cause the system to activate the relay module and switch on 

the heating element and fan to start neem oil vaporization. 

In testing, the system responded in real-time to 

environmental changes. For example, when the air quality 

sensor reached high VOCs and ammonia levels—ideal 

conditions for insects—the system immediately activated 

the heating element to vaporize neem oil. Similarly, when 

temperature and humidity reached the predetermined insect-

friendly condition, the system immediately started the 

vaporization process. 

 

Although the automated response mechanism of the 

system performed as anticipated, the issues still present in 

its scalability were faced. In large environments, the amount 

of neem oil dispersed was found to be insufficient for the 

large population of insects. These tests indicated the need 

for further adjustment in the vaporization process. The 

amount of neem oil vaporized and dispersion rate must be 

adjusted in large farms to ensure that the system can 

effectively cover a large area. The airflow generated by the 

exhaust fan during vaporization was also tested to ensure 

uniform dispersal of the oil vapor. Some adjustments in 

airflow directionality and intensity were needed to ensure 

even spread of neem oil to maximize its effectiveness in 

suppressing insect activity. 

 

Efficiency and Reliability: In an attempt to validate the 

efficiency of the system as a whole, several tests were 

conducted in terms of power consumption, response time, 

and running stability. The power consumption by the system 

was found to be low, with the microcontroller and sensors 

drawing a low current, and therefore the system can be 

utilized over the long term without significantly affecting 

farm electricity costs. The heating element, however, which 

is utilized for neem oil vaporization, drew a high current, 

particularly during times of prolonged activation. This 

aspect of the design will have to be optimized so that power 

consumption over the long term is feasible, particularly in 

scaling up the system to commercial levels. 

 

The response time of the system was recorded from the 

time environmental conditions had reached the triggering 

level to the system activation of the vaporization process. 

The response was quick, with a mean activation time of 2-3 

seconds, and therefore the system is quick to respond to 

environmental changes in terms of time. This quick 

response time is critical in preventing infestations of insects 

before they can affect the cattle. 

Field Testing: While the initial testing was conducted in 

controlled laboratory settings, the system was also tested in 

a field setting on an actual farm. Field testing consisted of 

taking actual environmental readings on the field and testing 

the system's performance in a dynamic and uncontrolled 

setting. Field testing confirmed the system's ability to adapt 

to fluctuating weather and its consistent performance under 

fluctuating ambient conditions, such as fluctuating 

temperatures, humidity, and light. Some challenges were, 

however, encountered in outdoor testing, such as the 

susceptibility of the system to rain and dust. 

Weatherproofing and dustproofing are crucial 

considerations for the future commercial model, enabling 

the system to be consistent even under harsh outdoor 

weather conditions. 

 

Overall performance of the prototype was as anticipated 

of the initial expectations for the project. The environmental 

sensors provided accurate readings, and the system 

responded favorably to environmental changes by triggering 

the neem oil vaporizer. The vaporization mechanism, while 

functional, needs improvement to make it more scalable and 

efficient for large farms.  

VI. CONCLUSION 

The automated insect protection system for cattle 

health management effectively integrates environmental 

monitoring with automated pest control. With the 

integration of air quality, temperature, humidity, and light 

intensity sensors, the system can monitor conditions that are 

favorable for insect infestation and initiate a natural 

repellent process to protect livestock. The prototype 

effectively demonstrated its functionality in controlled and 

farm environments, showing its potential to minimize 

insect-related health issues in cattle. 

The field tests have ensured the effectiveness of the system 

in actual field operation, providing a chemical-free and eco-

friendly pest control method.  

The future work will focus on the optimization of 

the design for scalability, ruggedness, and energy efficiency 

with a focus towards a marketable product. 

With further improvement, the system can be an effective 

contributor to sustainable agriculture, providing a cost-

effective alternative to traditional chemical repellents while 

ensuring healthier livestock. With technology advancement, 

the system can be scaled up, and farms in varying climates 

and locations could be benefited from it. 
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