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Abstract
There are many challenges facing agriculture, including climate change, which is the biggest, and the need for agricultural com-

munities to adapt to climate change and become resilient Agriculture sector is the key to feeding the growing world population.

Harnessing the growth and transformative potential of drones provides a tremendous platform not only to address some of these
challenges, but also to accelerate efforts to achieve increasing of products.

The use of unmanned aerial vehicles (UAVs), also known as drones, and related analyzes have great potential to support and ad-

dress some of the most pressing problems faced by agriculture in terms of access to real-time, actionable qualitative data. Goldman

Sachs pred. drones that the agriculture sector will be the world's second largest UAV user in the next five years. IoT-based sensor
networks are increasingly being used in agriculture to meet the harvest challenge to provide meaningful and actionable information
from the big data generated by these systems.
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Introduction
Climate change has a major impact on food security. More than 815 million people are chronically hungry and 64 percent are chronic

hungry in Asia. The world needs to increase food production by nearly 50 percent by 2050 to feed a population of nine billion, but resources such as land and water are becoming scarcer. Agricultural communities and other participants in agriculture must adapt agriculture to

climate change and other challenges. In this context, DRONES-based tools and technologies to enhance decision-making through accurate,
reliable and timely information play an important role. Agriculture must look to emerging technologies to find solutions to overcome
some of the challenges it faces. FAO and ITU are therefore working together with partners to address the same challenges facing agriculture through the use of sustainable. DRONES to increase agricultural productivity with limited access to agricultural land and water.

The use of drones has been known in various fields ranging from military, humanitarian relief, disaster management and now to ag-

riculture. The UAV market is worth US $ 32.4 billion. "Eye in the Sky" when combined with analytical tools that can interpret data and

images into actionable information provides tremendous advantages that have led to a new revolution. Keeping in mind that priority
in addressing privacy, safety and security issues is key to the sustainable implementation of these technologies. The utility of UAVs to
facilitate data collection more quickly and accurately while providing a more secure emergency surveillance system is a key element in
testing this in the field during difficult humanitarian crises. Make remote sensing data more efficient and accessible. Access to quality data

is key to developing effective policies and interventions to achieve the SDGs by 2030. UAV use in agriculture is rapidly expanding in crop
Citation: Akram Elentably. “Optimization of UAVs in Agriculture by Analyzing Data". EC Agriculture 6.2 (2020): 01-09.

Optimization of UAVs in Agriculture by Analyzing Data
02

production, early warning systems, disaster risk reduction, forestry, fisheries, as well as in maintaining Wildlife, for example. Crop Production: Precision agriculture combines sensor data, imaging and real-time data analyzes to improve farm productivity by identifying spatial

variation in the field. Data collected by UAVs provide a wealth of much-needed initial data to activate analytical models of agriculture. In

support of precision agriculture, drones can perform soil health checks, monitor crop health, assist in planning irrigation schedules, use

fertilizers, estimate yield data, and provide valuable weather analysis data. The data collected through drones combined with other data
sources and analytical solutions provide actionable information.

Drones are designed to help in order to apply a drone's variable rate of liquid insecticides, fertilizers and herbicides. Aerial imagery and

highly spectral multispectral satellites help create maps of the natural vegetation index, which can differentiate soil from grass or forest,

detect plants under pressure, and distinguish between different crop stages. It was found that there are strong correlations between crop
yields and those data that the drone brings are used at certain stages of crop life. Tracking crop growth at key stages will help provide an

accurate estimate of crop yield and address problems that may arise early. Drones with infrared and multispectral sensors can analyze

crop health and soil conditions with precision. These data, supported in conjunction with other indexes such as the Water Crop Stress
Index and agricultural mapping tools, can also provide valuable information on crop health. The basic principle is that agricultural leaves

reflect much light in nearby infrared rays and when plants become dehydrated or compressed, the leaves reflect less NIR, but with the

same amount in the visible range. Thus, the combination of these two signals computationally can help distinguish between plant and
non-plant and healthy plant from the dead plant.
Drone uses in agriculture

There are also other uses of UAVs increasingly in the agricultural insurance and valuation sector, including in forensic insurance claims

reports. UAV images are very useful in providing an accurate estimate of loss. Many companies use drones to provide agricultural survey

services to insurance companies. Moreover, disaster risk reduction through the development of UAV systems to collect data that assist
in disaster risk reduction efforts. These valuable data are then fed into the modeling systems with analysis capabilities that then provide

valuable insights. This information can provide rural communities with reliable, high-quality advice and can assist the government in better planning disaster relief and response services. The drones are equipped with photographic and navigation equipment with a ground

accuracy of up to three centimeters. It can be programmed to reveal details of water stress or nutrient deficiency identified in crops. UAV
support mapping efforts are now being mainstreamed within disaster risk reduction and management and climate change adaptation

strategies. In addition, the use of modern geospatial technology to enhance disaster preparedness and response activities. This initiative
also generates useful information related to agricultural hazards in upland areas such as landslides and erosion that can be used to inform

farming communities and help, them understand risks and minimize the impact of a disaster. UAV-based forest and landscape maps are
also used to provide a new perspective for assessment, monitoring and research. These orthodontic devices can then be integrated into
GIS systems and used for analysis, planning and management.
Uses UAV technology

There are other uses of UAV technology to improve forest management and operational planning, including control and infringement

of illegal activities. It also helps in collecting various forest measures such as carbon sequestration, tree canopy analysis, conservation fea-

tures, local species tracking, biodiversity monitoring and ecological landscape characteristics. Modernize forest stocks and take advantage

of the practical advantages of forest stocks, in terms of adaptive planning, high project allocation and rapid implementation, even under
difficult climatic conditions. It also provides relatively accurate information on local forest stocks.

Wildlife conservation: Drones with high-precision thermal cameras are used to track, inspect and monitor livestock remotely. Drones

equipped with thermal cameras can identify fishermen from their heat signatures even if they are hiding in dense foliage. The real power
comes from the power of data processing and analysis that occurs after data collection. Offers solutions such as an integrated platform to
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use data from UAVs, sensors and other devices to automate and improve farm management. Multispectral images can be converted into
accurate reflection and indexing maps, by processing data that is then used to track the stages of crop and weed growth, pressure, storm
damage, etc. An integrated solution to multiple farming problems should include drones and analyzes to support various applications.
There are many classifications of drones based on their size - from very small, small and medium-sized.

Applications of the near future of drones an important source of information the next agricultural revolution will drive data, which will

help increase agricultural productivity with minimal damage to the environment and increased livelihoods of communities involved in
agriculture. Favorable regulations on the use of small drones in agriculture, as well as access to platforms that can collect data from different sources to provide valuable insights will be extremely useful to farming communities. Ecosystem support will facilitate the growth

of many innovative startups that provide agricultural information using drones and other emerging technologies as a service to rural

communities. The information gap between rural communities will be addressed through the growth of agricultural information - which
will play a key role in providing locally actionable information to rural communities by combining different data sources and analyzes.
The history of agriculture with UAV

For decades, agricultural planes with a pilot were used to target pests through the aerial application of pesticides at many "hotspots"

across the country. Funding and support have been a major problem, especially in developing countries, which rely mostly on agriculture,
and the current approach to the use of drones with the integration of information will be the best solution for those countries. They are
used by people in a wide range of professions, including surveyors, agricultural engineers, infrastructure inspectors, and humanitarian

aid workers to name a few. Although UAVs are unlikely to replace fully manned planes or satellites, they have a number of advantages over
conventional remote sensing methods. The technology is capable of collecting high-resolution images below the cloud level, with much
more detail than satellite images typically available to developing country analysts. It's easy to use: most mapping and data collection

tasks are now performed independently, meaning that drones are becoming less expensive and easier to use for data processing applications.

Early warning systems
When it comes to early warning systems, drones can reinforce current practices in locating outbreaks, monitoring its development,

movement and control in its early stages. The use of drones to monitor overfishing of endangered species, or illegal or unsustainable
uses of forest resources and land use in general, has begun in many parts of the world. International and national NGOs have encouraged

technology to support indigenous peoples in collecting evidence of unwanted activities within their ancestral lands. Drones can be used

in livestock and fisheries management, in surveying, land tenure and land use planning, humanitarian and emergency relief, stock assessment, crop damage assessment, and in many areas of scientific research, fixed and mobile asset inspection, real estate marketing and
tourism, production Informative, delivery of small goods, and more.
Obstacles to the rapid deployment of drones

What are the barriers to rapid deployment and assimilation of technology in some countries? Which aviation regulations apply to

traditional aviation operations at present? How does this differ for missions by UAVs? There are concerns from government authorities

about the improper use of this disruptive technology: privacy violations, reserved airspace invasion, potential aircraft collision, personal
injury and property damage.

Important definitions and labels
Various designations are used in reference to the UAV. The public and the media often use "drone". The term unmanned aerial vehicle

(UAV) refers to an unmanned aircraft. The UAS refers to the larger system of the airborne portion of UAVs, a pilot located elsewhere that
controls the aircraft via a ground control station through wireless links (control and command links) as well as the sensor (s) installed
Citation: Akram Elentably. “Optimization of UAVs in Agriculture by Analyzing Data". EC Agriculture 6.2 (2020): 01-09.

Optimization of UAVs in Agriculture by Analyzing Data
04

on the UAV. Drones are software that can be used to analyze data collected by the sensor (s). Drones can be operated manually or programmed to operate automatically or completely independent. Drones are often different from conventional aircraft and can be obtained

in a range of shapes, sizes and configurations. I have used a takeoff block in a drone historically to classify devices. Frequently used clas-

sifications occur in a mass of 2 kg, in 25 kg and 150 kg. The category to which the UAV is assigned will affect the minimum age of the pilot,

the expected remote pilot efficiency, whether or not the device must be registered with the CAA, and the need for electronic identification

and geo-fencing programs installed. Drones weighing more than 150 kg are generally equivalent to a conventional aircraft with obligations to meet airworthiness and certification standards.

The main configurations of UAVs are fixed-wing aircraft or vertical take-off and rotary-wing landing platforms such as helicopters or

multi copters. Fixed-wing drones require a landing approach and entrance, usually transported in automatic mode. Helicopters are easy
to pilot manually, and need limited space for takeoff and landing, but have less flying ability. Hybrids in the form of vertical takeoff and
landing systems (VTOL) are more versatile operationally as they maintain an effective range without the need for a runway. Safety and

shift towards a risk-based approach Current conventional flights are conducted either under visual flight rules - where the pilot is on
board the aircraft in visual contact with the surrounding environment and the flight is free of aircraft and other obstacles; or according

to the flight rules of the devices - where the Planes across the cloud or poor visibility, for example at night. These classes are organized

and are not easily transferred to drone operations. The vast majority of these operations so far are transported at the sight of the pilot.

The experiment developed common good operational practices that reduce airborne and ground safety risks. These practices have become widespread, applicable to small drones only, called optical line-of-sight operations (VLOS). In this scenario, the drones fly within

a horizontal 500-meter radius around the distant pilot while remaining less than 120 meters above ground level (AGL). Drones must
respect a no-fly zone several kilometers or more from airports and conventional helicopters (helicopters) and should give way to aircraft

that are traditionally routed. You should also avoid other drones. Flight containment can be defined by instructing the drone to return

to its base or placing three-dimensional flight restr. dronesions (maximum distance from the control point plus maximum altitude) and
performance limits (e.g. maximum speed). This reduces the risk of loss of control. Drones are not usually allowed to fly over people and

critical infrastructure. This drones ions vary between countries. However, there is an ongoing appetite to guide droned tasks with VLOS.
Includes "behind the malicious site line".

The new European strategy ensures that drones will be treated as a new type of aircraft with proportional rules based on an assess-

ment of the risks associated with each operation and that their operators are responsible for their use. Where the apparent need for continuous advances in technologies and standards and public acceptance is recognized as key to growth. In order to raise awareness about

the need for responsible use of UAV devices for both recreational and professional purposes, the goal is to create a multilingual online
data warehouse of European rules and regulations gradually increasing risks depending on the size of the UAV, there is the complexity of
the navigation process, remote airspace, Urban, high capacity and low altitude, away from crowds and infrastructure, an operational risk

assessment of each process must be conducted, and this is evaluated by an entity eligible to agree within the “identified” category. This
group may include flights at higher altitudes near urban areas, or with heavier drones. Since the process has become more like a conventional flight, the task must be treated as such and the transition to a "certified" category with a regulatory system that reflects the manned

flight system. The risk-based approach addresses the most difficult challenges: expectations that drones must meet equivalent levels of

safety as applied to aircraft that are traditionally directed, while integrating into the existing structure in a smooth manner, transparency
in air traffic control and not punishing other airspace users.
The safety levels in aviation

The goal of safety levels in conventional aviation is to reduce risks by mitigating or preventing the protection of the crew and/or pas-

sengers on board. All risks must be reduced to an acceptable level that is as low as possible. Airspace and its regulatory framework as well
as aircraft fitness for air and air traffic control and the bilateral arrangement framework that has been widely used.
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Many of the countries that fall under the umbrella of the Civil Aviation Organization that currently apply regulations related to the

Druze tools numbering 30 of a total of 191 countries have begun and they have chosen the rational approach to implement their regulatory policies regarding drone uses to ensure benefit from the potential of this advanced approach, especially In agribusiness in parallel
with ensuring continued safe international aviation operations, the links provided by ICAO include only developed countries. Many other

online warehouses provide information about drone regulations. Defining, collecting, interpreting and summarizing drone regulations is
a huge task. Because of the enormity of the task, the information available can be outdated or not in compliance with actual legislation.
This challenge reveals the lack of standardization and interoperability of those who want to operate drone missions. It becomes an ob-

stacle when considering a large number of countries either by banning civilian drone operations or when there is a dearth of regulations.
The legislative framework surrounding aviation is complex. Delegated legislation includes airspace, civil aviation, and civil aviation safety
regulations. It also includes a set of guides and tools to help users comply with the set of rules. This framework enables the authority to

respond rapidly to technological changes and safety concerns, strike a balance between safety and economic reality and provide legal

certainty. Landowners can now transfer business operations to their own property as long as they adhere to these conditions - which are

important for agricultural uses. Other changes simplified the approval process and allowed the processing of more complex processes
under the appropriate level of regulation that could quickly adapt to the necessary shifts with the development of drone technology and
the industries that used it. Regulatory bodies and other issues include privacy changes, data protection, liability and insurance, security
and environmental protection. For example, drones must be built and operated to be as quiet as possible and designed to reduce emissions. Operators should also be aware of the surrounding ecosystems and any systems for their protection. Animals interact with drone

operations and sensitive areas such as breeding or feeding areas and migration routes should be avoided. There are countries where

drone operations are not permitted in national parks for security reasons. Traditional aircraft in agriculture. Airplanes have been used
in agriculture for more than a century.

Figure 1

The obvious advantages of aerobic cultivation come from the aircraft's ability to quickly cover large areas without damaging the grow-

ing environment. This is important because a rapid response to diseases and pests is often necessary. Although helicopters are more
expensive and sophisticated, they have better performance at slow speeds and have become a replacement for fixed-wing aircraft. It is
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especially suitable for small irregular fields that are bounded by obstacles or if the runway is too far or not present. An additional advan-

tage of helicopter spraying is the spread of chemicals on the underside of the leaves from the rotor wash. Aircraft operate about 20% of
the crop protection areas applied today.

The impact of drones with agriculture
Airplanes are also used to locate and raise cattle through the mobilization of aircraft. Pest or herd executions and protection against

overfishing can also be carried out more effectively and cost-effectively by using aircraft for operations less than 500 feet in harsh or
remote areas, thus posing additional risks that are difficult to get rid of. The regulation of agricultural aviation activities did not go far
enough in reducing accidents. Agricultural aircraft are subject to the Code of Regulations as these aircraft are prohibited from operating in

crowded areas. Accident damage will be reduced during accidents, in which drones replace aircraft. A similar regulatory approach could

also be taken where agricultural processes could be granted more concessions. Drones in agriculture have the potential and challenges as
they provide an exciting array of opportunities to improve crop and livestock management, fisheries, forests and other natural resources.
At its most basic level, it also allows farmers to get an overview of their crops, allowing them to discover subtle changes that are not easily

identifiable by "crop scouts" at ground level. Drones with special sensors can also collect multi-spectral images installed to create spectral
reflection ranges. These ranges allow users to calculate indexes such as the Natural Type Plant Coverage Index (NDVI), Leaf Area Index

(LAI) or Chemical Photo Reflection Index (PRI), allowing farmers to view crop changes or stress conditions that are not visible to humans
and also provide information about mass levels The different vitality inside a plot of land. Explained NDVI images can learn a lot about

water stress, excess, nutrient deficiency, pest outbreaks, crop diseases or other conditions that affect crop growth. Image indicators, such
as NDVI, represent the first layer of information that can be built on with field visits or a custom algorithm. These algorithms are already

available for fertilization as image indicators are converted to agricultural indicators to direct fertilizer inputs. This remote-sensed data

can also be used to accelerate the painstaking process of conducting crop inventories and yield estimates. Farmers and fisheries managers

are beginning to experiment with this technology, hoping to take advantage of the drone's ability to reduce time and cost of patrolling and
reconnaissance. Cattle farmers, with a large area of land

to cover, used drones to locate their livestock, and some have found that drones

are useful for regular surveys, there are increasing efforts to increase farmers' chances of obtaining credit. Providing updated, detailed
farm data on location, size, permanent crops, their health and biomass can improve farmers' creditworthiness.
Drone methodology

A drone team usually flies once or twice a season for every farmer who requests service. Aircraft usually fly 150 meters above ground

and take photos with the SPEC 4C AIRINOV multi camera. The height of the trip and the camera results in these images and a decision
is made on the ground of about 30 cm per pixel. This data is then reduced to one meter per pixel for large fields in order to speed up the
delivery time. In terms of field coverage, drones plan crops at about three hectares per minute, depending on the size of the field.

The multi SPEC 4C camera is a multispectral sensor designed specifically for use with the drone. It captures invisible data from crops

on four distinct spectral bands: green, red, red edge, and near infrared. These images are then processed in very accurate maps that give

the company's agricultural engineers the opportunity to give an accurate assessment of the crops per square meter of farm field. Drone

data is used to measure the amount of dry matter in the field and nitrogen uptake in the main stages of crop development. For farmers

looking only to increase yield, the journey takes place when the crop is between stage Z30 and Z33, while for those looking to improve
crop quality - that is, work to increase the amount of protein in the plant - that stage begins at the level of Z39. "Farmers can choose to have

a drone flight at any stage. Then the trip is planned about a week before the application of fertilizers and the data used to apply varying

inputs for the third and fourth of the fertilizer, for oilseeds, the team will fly the drone once at the beginning of winter And once at the end

in order to calculate the amount of lost biomass. This number shows a lot about the size and strength of the crop, as well as the amount of
nitrogen that has not been absorbed since the previous application of the farms. Then this recommended amount is usually applied from
two or three different inputs during the spring".
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Figure 2

Algorithm analysis
To create its recommendations, agronomists apply by actively utilizing and results of drones what is known as innovative algorithms

on the plane's digital crop maps, bypassing the industry standard NDVI indexes.

In the case of oilseeds for example, AIRINOV measures the development of biomass and combines it with other field data (soil type,

cultivar, etc.) to provide fertilization recommendations with an accuracy of square meters. This recommendation was made using the
reference fertilization model, as well as the reference fertilization models developed by the local institutes.

Figure 3

Citation: Akram Elentably. “Optimization of UAVs in Agriculture by Analyzing Data". EC Agriculture 6.2 (2020): 01-09.

Optimization of UAVs in Agriculture by Analyzing Data
08

For cereals, AIRINOV measures the dry matter and nitrogen uptake in the field to assess the true growth potential of the crop, - for

example. Biomass only or NDVI only - neither accurate nor strong enough to provide reliable recommendations for fertilization. AIRINOV

proprietary algorithms have been developed through extensive field tests no later than four days after trips on farms; AIRINOV provides
farms with two variable application maps that display custom nitrogen recommendations. Designed with automatic application in mind,

for farmers running advanced precision farming equipment. In this case, the farmer receives an email file that is compatible with their
devices. The second map is a simplified version, which is more suitable for farmers who use nitrogen manually or using less advanced
equipment. Thanks to both types of map that are provided, any farmer can start applying a variable rate, whatever equipment they oc-

cupy. Thanks to the two types of map provided, any farmer can start changing and applying the rate, whatever equipment they work with

Since the launch of the drone program, AIRINOV fertilizer application maps have had a measurable impact on farmers' operations. Where
“The farmers who used the AIRINOV-supported drone service recorded an average 10% increase in average return, compared to packages analyzed using unused drone conventional methods,” it is clear that this increase in yield is of great value "Although it would not be
accurate for every customer to expect this type of reinforcement, since returns depend on many variables: from weather to soil type and
specific plant features [1-9].

Conclusion

Drones will provide unprecedented levels of access to airspace, which have been expensive and difficult to access for most companies

so far. This new arrival may lead to fundamental changes in the way farm owners run their farm business and head to market economies,
as commercial demand has accounted for most of the growth in drones over the next 25 years. There are also multiple benefits on the agricultural scale from providing manpower and relying on technology to determine the accuracy of the results from multiple images through

unmanned aircraft and their multiple uses, up to supporting requests for borrowing from agricultural banks and preventing harmful agricultural epidemics from spreading and controlling the output of agricultural crops for that. In the early stages of developing and promoting commercial uses of drones. This means that understanding the potential benefits of drones is both important and difficult, and what

is needed to enable and support these benefits. It leads to increasing the potential economic value of the agricultural sector, which suffers
from scarcity of water and land, as the research paper aimed to define "the drone sector" by identifying sectors of the economy that can
use drones directly, or improving their operations through the use of unmanned aircraft Pilot.

Develop a model for the potential economic value of using drones in how the market understands drones today, including how compa-

nies actually use drones as input or part of a commercial process related to agricultural production, stakeholder input and expectations
about the best way to use drones in the agricultural economy, as well as in the dairy sector.
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