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Abstract: Drone technology is revolutionizing agriculture by providing real- time data collection, analysis, and informed
decision-making. This research paper explores the development of an 10T-based crop monitoring system using drones
and a mobile application. The system aims to optimize resource allocation, improve crop health, and enhance yield. The
drone is designed with humidity sensors and cameras, captures detailed images of crops, detecting pests, diseases, and
nutrient deficiencies. The improvement of this system has the capability to address issues contributing to poor harvest
yields and transform the way farmers monitor and manage their crops.
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. INTRODUCTION

Agriculture is a critical sector worldwide, facing increasing pressure to the necessity of a growing global population .
Orthodox farming technique often depend on manual monitoring and generalized approaches, which can direct to
inefficient resource utilization and suboptimal crop yields . In recent years, the integration of technology into agriculture,
often referred to as "smart agriculture™ or “precision agriculture,” has emerged as a promising solution to identify
difficulties in farming. Smart agriculture leverages various technologies, including the Internet of Things (10T), drones,
remote sensing, and artificial intelligence (Al), to improve production efficiency and sustainability.

10T devices, such as sensors, can collect real-time data on various parameters like soil conditions, weather patterns, and
crop health . Drones prepared with cameras and sensors can provide comprehensive field surveys and high-precision
growth tracking . It's crucial to the success of the Indian economy. To raise agricultural output and efficiency, providing
secure cultivation conditions for farmers is crucial. In a 2018 survey, researchers found that 9.2% of the global population
had severe difficulties securing enough nutrition. Continuing to reduce food supplies will lead to a desperate situation.
The food insecurity issue was moderate, affecting up to 17.2% of the community who did not have reliable access to
enough food. Around 26.4% of the entire population is affected by the combination of a moderate and severe food
availability issue. Food

distribution systems and crop production were hit hard by the COVID-19 epidemic. Several farmers were hampered by
the untimely delivery of essential agricultural inputs such as labor, seeds, fertilizers, and pesticides, leading to lower
yields.

This paper focuses on an loT-based crop monitoring system that combines the capabilities of drones and a mobile
application. This technique is developed to provide users, with a comprehensive and user-friendly solution for
monitoring crop health, optimizing resource allocation, and improving overall yield. The integration of these
technologies enables real-time data collection, analysis, and informed decision-making, leading to more efficient and
sustainable agricultural practices.

Il.  PURPOSE OF DESIGN AGRICULTURE CROP MONITORING DRONE
Designing an loT-based crop monitoring drone is important for boost farming methods, enhancing efficiency,
sustainability, and productivity. This involves real-time information collecting and analysis, early disease detection, and
optimized resource management. Drones, equipped with sensors and cameras, capture critical environmental and plant
health parameters, such as temperature and humidity levels. This comprehensive data collection enables farmers to

© JIREEICE This work is licensed under a Creative Commons Attribution 4.0 International License 588


https://ijireeice.com/
https://ijireeice.com/

IJIREEICE ISSN (O) 2321-2004, ISSN (P) 2321-5526

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering
Impact Factor 8.021 :: Peer-reviewed & Refereed journal :: Vol. 13, Issue 4, April 2025
DOI: 10.17148/IJIREEICE.2025.13498

obtain accurate understanding of their crops and fields. Early disease and pest detection is important for preventing
widespread crop damage and minimizing losses. This data can be analyzed to provide farmers with accurate data,
supporting better decision-making and improved agricultural outcomes.

1. BLOCK DIAGRAM
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As the population is growing so quickly, ensuring everyone has enough to eat is becoming more difficult task. By 2050,
world food production will need to expand by around 50% if we're going to be able to feed a population of a billion
people. Around two- thirds of the Indian population relies on agriculture for their livelihood. When it comes to crop
monitoring and other agricultural practices, Indian farmers rely on time-tested methods. Traditional crop monitoring and
fertilizer spraying methods are more time-consuming and inefficient. For instance, the COVID-19 outbreak made it
incredibly difficult for traditional farmers. For this reason, innovation in this area of technology is essential.

The purpose of this implementation is to construct a stabilized drone capable of taking photographs in the field that can
be used for examining the damaged or decaying crops, as well as providing information on the various phases of crop
health and the general development of the crops. The technology of drone is an effective method for getting these
challenges in agriculture. Specialists in rural areas and farmers may be able to improve their practices by using data
obtained by drones to raise crop production.

Fig: Crop Monitoring drone
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V. RESULT AND DISCUSSION

The drone which is implemented specifically for agriculture has the potential to provide better harvests. Farmers' use
of drones has the potential to change agriculture sector. There are many unmanned aerial platforms utilized in farming.
All throughout the world most of them are little drones fitted with specialized cameras for keeping an eye on farms. In
this project, drones are used to take pictures of plants in fields, making it easier to check for things like rot or damage,
which ultimately leads to better crop yields.
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Fig. live data of temperature and humidity

The below is the image of “Bean Plant” which we compare with the help of mobile app plantix.

Result No 1 Before Analysis

,

Fig: Bean Plant
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Recommendations

Tips to keep your plant healthy

* Fertilize with the right fertilizer mixture and a
balanced nutrient supply
* Do not over-water the crop during the season

* Do not touch healthy plants after touching
infected plants

* Maintain a high number of different varieties of
plants around fields

- If treating against an infestation, use specific
products that do not affect beneficial insects

- Remove diseased leaves, fruit or branches at
the right time during the growing season

* After the harvest, clean up plant debris from the
field or orchard and burn them

 In case of pests and diseases, always consider
an integrated approach with preventive
measures together with biological treatments if
available

Result No 2

Before Analysis

>

Fig: Brinjal Plant
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DIAGNOSIS RESULT

@ Symptoms

+ Tiny spots on leaves.

+ Small webs between stem and leaf.
- Dried out leaves.

+ Tiny, pale green, oval mites.

The spider mites feeding causes white to yellow
speckles to form on the upper surface of the
leaves. As infestation becomes more severe,
leaves appear bronzed or silvery first and then
become brittle, rip open between the leaf veins,
and finally fall off. Spider mite eggs can be
found on undersides of leaves. The spider mite
itself is located there, nesting in a cocoon
resembling webbing. Infected plants will be
covered by a web spun by the spider mites.
Shoot tips can become bald and as a result,
side shoots start to grow. In cases of heavy
damage, the quantity, as well as quality of
fruits, is reduced.

@ Diagnosis resuit Change

Spider Mites
Mite

Recommended products

Recommended by Plantix
@ Based on active ingredient and availability

See product information on X Brinjal v
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Also we can calculate the amount of fertilizer to be use in farm. Based on field size and crop.

& Fertilizer Calculator

See relevant information

(1‘2’ Black & Green... VD
on

@ Nutrient quantities ©®

Based on your field size and crop, we've selected a
nutrient ratio for you

Edit
N: P K:
8 kg 18 kg 10 kg
8 kg/ac 18 kg/ac 10 kg/ac
Unit
@ Acre O Hectare O Gunta
Plot size
Sizes smaller than one unit are expressed as 0.
Example: half acre = 0.5

Acre

V. FUTURE SCOPE

The ability of quad-copters to lift weight may be improved by increasing either the motors number powering the aircraft
or the size of the propellers being used. The battery capacity determines the amount of time the aircraft can stay in the
air. The duration of a charge is a variable. When many sensors are combined, the output is enhanced. DIP methods may
be used to identify dead crops and separate them from healthy ones.

VI. CONCLUSION

We learned everything from the definition of unmanned aerial vehicles (UAVS) to the inner workings of each kind of
UAYV now on the market to the reasons why drones are so important right now and where the industry is headed. What
kinds of improvements are needed in the current drone, and how to make drones for performing well in operations that
would be difficult or dangerous for humans to carry out on their own, such as data collection from remote locations, are
all topics that could benefit from further exploration. In this study, we detail the design of an unmanned aerial vehicle
(UAV) that may be used in a control loop for agricultural applications, in which UAVs are tasked with monitoring both
agricultural areas and the surrounding environment. Yet UAVs will play a significant role in the future development of
precision agriculture. Significant cost reductions (up to 90%) in the areas of water use, chemical waste, and human labor
are anticipated. The majority of agricultural UAV applications involve low-altitude, low-weight flights over deserted or
privately owned land; therefore compliance with flight restrictions is a concern.
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Plantix - your crop doctor - Apps on Google Play
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