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he agriculture sector is currently grappling 

with numerous challenges, including labor 

scarcity, rising production costs, and 

environmental degradation. Moreover, with 

India's population projected to reach 1.64 billion 

by 2050 and the need to produce up to 333 

million tonnes of food grains in the near future, 

there is a pressing demand for effective 

solutions. In this regard, leveraging information 

and communication technologies (ICT) can 

empower individuals to make informed decisions. Among the array of emerging technologies 

poised to offer solutions, unmanned aerial vehicles (UAVs), commonly referred to as drones, 

represent one of the latest innovations. Drones have emerged as valuable tools in agriculture, 

offering a multitude of applications that enhance efficiency, productivity, and sustainability 

in farming practices. These unmanned aerial vehicles are equipped with various sensors, 

cameras, and other technology, allowing them to collect valuable data and perform tasks that 

were previously time-consuming or challenging to accomplish. 

Scope of drones in Indian agriculture 
In India, numerous drone-based agricultural projects are currently operational (Anonymous, 

2021g). Initially, the Indian government granted approval for the use of drones in agricultural 

research by the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) 

based in Hyderabad. By taking this step, the government aims to inspire emerging researchers 

and entrepreneurs to explore cost-effective drone solutions for India's extensive farming 

community, which comprises 6.6 million individuals. A drone startup based in Bengaluru 

partnered with the Indian branch of the Swiss agri-business leader Syngenta to employ drones 

in analysing cultivable regions for corn cultivation in India. This collaboration represents a 

step towards adopting precision agriculture methods. Some of the leading drone companies 

and startups in India that are providing solutions for the agriculture sector are: 

Aarav Unmanned Systems: A Bangalore-based company that offers end-to-end drone 

solutions for precision agriculture, such as crop health monitoring, soil mapping, irrigation 

management, and pest detection. 

Skylark Drones: A Bangalore-based company that provides drone-based data analytics for 

various sectors, including agriculture, mining, infrastructure, and energy. The company uses 

drones to capture high-resolution images and data, and provides actionable insights to 

farmers and agribusinesses. 

SenseHawk: A California-based company with offices in Bangalore and Mumbai, that offers 

a cloud-based platform for drone data management and analysis. The company uses artificial 
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Fig. 1. Drone in crop fields 
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intelligence and machine learning to provide solutions for various industries, such as 

agriculture, solar, construction, and mining. 

Agritech: A Hyderabad-based company that provides drone-based crop spraying services to 

farmers. The company claims to reduce the cost of spraying by 50%, and the water 

consumption by 90%, compared to traditional methods. 

Garuda Aerospace: A Chennai-based company that provides drone-based services for 

various sectors, such as agriculture, healthcare, disaster management, and surveillance. The 

company has deployed drones for spraying pesticides and fertilizers, delivering medicines 

and vaccines, and conducting aerial surveys. 

The utilization of agricultural drone technology holds the potential to transform traditional 

farming practices in numerous ways. Although mastering this technology may pose initial 

challenges, its effectiveness becomes evident shortly after gaining proficiency. 

Agriculturalists need to grasp the entire process, from setting goals to achieving equilibrium 

between drones and deployed software, while also understanding the fundamental concepts of 

utilizing such technology. Obtaining valid data inevitably demands extensive training for 

farmers or collaborations with third-party drone professionals. Drones have fundamentally 

reshaped data collection across various sectors, and their significance and usage are expected 

to further increase in the years ahead. 

Drone types in agriculture 

Since drones are extremely useful in agriculture. Technology has been focusing on 

developing drones that are tailored for specific purposes. Below are a few types of drones that 

are made for agriculture.  

Rotary drone 

 It is often referred to as a quadcopter and is identified by the number of rotors 

(propellers).  

 It typically has four rotors. These drones are excellent scouting tools for field crop 

operations.  

 They can take off and land vertically, making field lanes and parking spots suitable 

launching zones  

 Rotary drones are easy to maneuver across the field and can hover over problem areas. 

However, their battery life is limited due to powering multiple propellers.  

 Flight times for many quadcopters range from 10-20 minutes, which can be less during 

high wind speeds. They are particularly useful for smaller fields and scouting operations 

(Miller et al., 2018). 

Fixed Wing Drones: 

 Fixed-wing drones resemble miniature airplanes. Unlike multi-rotor drones, they have a 

fixed-wing design that allows them to stay in the air for longer periods and cover more 

ground. 

 These drones work similarly to airplanes, using lift and drag to stay aloft. Most fixed-

wing drones have only one propeller. 

 Fixed wings can reach greater speeds than rotary drones and, when combined with longer 

battery life, allow them to cover greater acreage. 

 However, fixed-wing drones require space to land, similar to an airport runway. Some 

designs may allow them to land by skidding across the ground. 

 There’s also a hybrid version that takes off and lands like a copter but flies like a fixed 

win 

Camera and Sensor Types: 

 Many drones come with their own cameras, suitable for photography or scouting. 
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 For agriculture, specialized cameras are used for measuring field crop health. These 

cameras may come at a higher cost than consumer drones. 

 Visual cameras, often called RGB (red-green-blue) cameras, capture the visual spectrum 

and work well for field scouting. 

Working concept of drone 
Drones used in agriculture collect data from geographical positioning system (GPS) and 

sensor-equipped farm equipment and transmit data to a ground control station (GCS) via 

satellite. Data are then transferred to the users over the internet for data analysis and 

regulation of farm implements. The GCS gathers information on the drones in the fleet, such 

as geographic data, and prepares and manages drone fleet missions. The fleet is a collection 

of many drones that get a mission from GCS and work together to complete it. It is critical to 

ensure connectivity between drones and GCS to implement drone-assisted wireless 

communications and instruction to the field implements. Drones can also be used as 

standalone input applicators for site-specific management. 

Application of drones in agricultural practices 
1. Survey of farm lands and land use mapping: Drones equipped with a variety of 

controllers and sensors, including control systems and radio remote control, are capable 

of performing multiple tasks and aiding in real-time mapping of agricultural fields. They 

offer the ability to inspect larger areas of agricultural land with significantly higher spatial 

and temporal detail. Drones outfitted with LIDAR sensors can survey and monitor 

orchard fields, while also assessing the nutritional condition of the soil across different 

types, ranges, and requirements of nutrients within and between fields. They can generate 

precise 3-D maps for soil analysis, including properties, moisture content, and erosion, 

which are crucial for seed planting patterns and subsequent irrigation and nitrogen 

management. Crop monitoring in large fields presents significant challenges in farming, 

and drones offer a solution by creating time-series animations that accurately depict 

agricultural progress, revealing production inefficiencies and leading to improved crop 

outcomes. Drones are also valuable for data collection in crop monitoring and yield 

prediction, enabling interpretation of crop damage, yield, and coverage to facilitate 

effective crop management techniques aimed at increasing income and enhancing crop 

quality. This entire process is facilitated by Ground Control Stations (GCS) and GPS 

imagery. 

2. Weed management: Weed mapping stands out as a key application of drones in 

precision agriculture. Weeds not only complicate harvesting but also hinder crop growth 

(Subeesh et al., 2022). To address these issues, drones are employed for site-specific 

weed management (SSWM). In agricultural settings, drones capture high-resolution 

images capable of distinguishing individual crops and weeds at a small scale. Utilizing 

hyper-spectral images collected by drones, efforts have been made to spatially spray 

herbicides based on weed density. Typically, weed growth is concentrated in specific 

regions of the field, leading to the division of the field into management zones, each 

receiving tailored treatment. 

3. Pest management: Drone-based data processing tools analyze crop imaging data to 

assess biomass variation and plant health, facilitating early infection recognition and 

minimizing losses. Globally, drones equipped with multispectral imagery systems have 

been utilized to combat pest and disease outbreaks. Timely detection of pests, insects, 

locusts, and armyworm infestations by drones enables the timely application of 

agricultural chemicals, reducing crop loss. Recently, drones were deployed to spray 

pesticides to control locust swarms at various stages. Utilizing drones for spraying 

reduces operator exposure and enhances chemical distribution efficiency in a timely and 
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spatially precise manner. Drones adjust spraying parameters, such as height and volume, 

based on crop site characteristics, ensuring appropriate chemical application. Thus, 

employing drones to combat pests, insects, locusts, and armyworms offers a rapid, safe, 

and practical solution. Drones are also used as a part of insect biocontrol equipment’s 

where the farmer’s in France used an innovative technology called as T drop drone 

technology for controlling European corn borer, Ostrinia nubilalis by releasing 

Tichogramma. 

4. Irrigation management: Drone technology is instrumental in regulating irrigation water 

in precision agriculture. Equipped with relevant sensors, drones can identify crop sections 

experiencing water and nutrient stress, indicating the need for additional fertigation. 

Furthermore, these technologies facilitate the creation of real-time soil moisture maps, 

enabling more effective irrigation planning. Additionally, drone surveys contribute to 

improving water use efficiency and identifying potential irrigation leaks through 

irrigation monitoring. Drones outfitted with hyper-spectral, thermal, or multi-spectral 

sensors can pinpoint areas requiring irrigation or suffering from dryness, aiding farmers 

in decision-making regarding irrigation management. 

5. Livestock management and animal husbandry: Drones are increasingly sought after in 

livestock management for various tasks, including sanitizing farm areas and animal sheds 

by spraying sanitizers, conducting behavior studies and phonemics, and delivering semen, 

vaccines, medications, and fertile eggs on-site. They are also utilized for accessing remote 

areas to deliver essential inputs and for data collection and recording of livestock and 

poultry management practices. Moreover, drones can aid in animal and poultry 

population enumerations, particularly among nomadic or pastoralist communities, by 

tracking their movement and mapping feed and fodder grass areas. Additionally, they 

hold potential for counting animal and poultry populations and tracking their travel 

patterns and home territory, particularly among nomadic or pastoralist populations. 

6. Fisheries: Several governments, such as those of the Republic of Palau, Belize, Jamaica, 

and the Republic of Costa Rica, have adopted the use of drones to combat illegal fishing 

and support the prosecution of fisheries offenders. Additionally, drones have been utilized 

to distribute feed to fish in underwater valleys, particularly in areas where human access 

is challenging. 

7. Forestry: In the forestry sector, drones offer the opportunity to develop an integrated 

information system aimed at forest conservation. By combining drone images, large-

scale, high-resolution ortho-maps can be generated. These ortho-maps are valuable for 

analyzing, planning, and managing data within GIS systems. Drone technology plays a 

crucial role in supporting forest management and operational planning, as well as 

monitoring illegal activities and encroachment. Moreover, drones facilitate the collection 

of various forest metrics, including carbon sequestration, tree canopy analysis, 

conservation features, tracking native species, biodiversity monitoring, and ecological 

landscape aspects, among others. 

8. Wildlife protection: Drones provide a bird’s-eye view of remote and inaccessible 

landscapes, allowing conservationists to monitor wildlife habitats effectively. They help 

track species’ populations and estimate home ranges. In protected areas like Similipal 

Tiger Reserve in Odisha, India, drones assist in monitoring wildlife movement, 

identifying illegal activities, and supporting anti-poaching efforts. For instance, in 

Similipal, drones have been used to monitor meadows, detect mining and encroachment, 

and aid in rehabilitation and relocation efforts. Drones play a crucial role in anti-poaching 

efforts. By patrolling vast areas, they can quickly detect suspicious activities and alert 

authorities. In Silent Valley National Park (Kerala, India), drones help protect rare and 
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endangered species like the Lion-Tailed Macaque, Malabar Giant Squirrel, and Nilgiri 

Langur. 

Conclusion 
In conclusion, the utilization of drones in agriculture holds immense promise and potential 

for revolutionizing traditional farming practices. Drones offer a wide range of applications 

across various stages of agricultural processes, from monitoring crop health and detecting 

pests to optimizing input application and improving overall productivity. By providing 

farmers with real-time data and actionable insights, drones enable more efficient resource 

management, leading to higher yields, reduced costs, and minimized environmental impact. 

Moreover, the development of standardized testing procedures and regulatory frameworks 

ensures the safe and responsible integration of drones into agricultural operations. As 

technology continues to advance and drone capabilities evolve, the agriculture industry stands 

to benefit significantly from the continued adoption and integration of drone technology, 

paving the way for a more sustainable and resilient future in agriculture. 
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