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Abstract—Hard labour, a lot of effort, and man power were used in traditional agricultural

methodology, causing a massive amount of worker force to be deployed over various

places for different work like giving water, checking plants, seeding, spraying anti-infecting/

pesticides, putting fertilisers and calculating progress of plant and checking each and every

plant for infection and insect attacks, and lots and lots of other time-consuming work. In

this technologically advanced world, we can introduce some elements of technology that

can make life easier for all farmers by providing them with a 24/7 working force and skilled

labour in the form of various types of technological aspects, and thus what was previously

capable of being done by humans can now be done with greater precision with the help of



technology.

Keywords—Fixture, Cost Optimizations, Increases Productivity.

I.  Introduction

The man has reached the moon and are attempting to farm on Mars and space in the

twenty-first century of modern technology and technological advancement. We may have

reached the skies, but we have yet to reach the places that are within our grasp, one of

which is today's agricultural sector. With the world's population expected to reach 9 billion

by 2040, we are certainly lacking in modern agriculture in many ways. In order to feed the

bellies of future generations, we must take all necessary precautions and measures now

and on a global scale for more mature farming and providing all agricultural workers with a

helping hand of technology [1]. Even in this technologically advanced era, 70% of farmers

all over the world are using traditional methods of agriculture where hard labour is getting

on their nerves and there is a large gap between demand and supply and not enough food

to feed 7 billion and soon, we will be approaching 9 billion,  13  so we need to take all of the

globalization in technology [1]. Even in India, 85 percent of farmers are unfamiliar with

terms like technology, and it is our responsibility to educate them about it so that we can

focus our research on them and still make them adopt technology for their benefit, as it is

their right to be a part of this technological revolution.

II. Working Principle

A. Working principle of drone: (sprinkling pesticide):

A UAV (Unmanned Aerial Vehicle) is a flying machine that uses GPS coordinates and an

autopilot to follow a pre-programmed course. Standard radio controls are also included,

and the device can be piloted manually. The term "unmanned aerial vehicle" can refer to a

variety of different types of aircraft, but is most commonly used for model planes and

helicopters. The four propellers on a drone or quadcopter are fixed and oriented vertically

[2]. Each propeller has its own speed control, allowing for full range of motion. The signals



will be sent out by the transmitter, which will be received by the drone's receiver. The signal

is sent from the receiver   1   to the flight controller, where it will be processed.

Accelerometer and gyroscope sensors were used to process the data. The signal will be

processed and sent to the ESC, which will allow the motor to receive a preset amount of

current based on the signal. The propellers, which rotate to generate thrust, are

mechanically connected to the motors. The flight controller powers the FPV camera, which

records video. Before being received by the ground receiver, the video signals will be

processed by the transmitter. The pump pressurises the liquid in the storage tank, which

then travels through the pipeline and into the nozzle, where it is sprayed, using Li-Po

battery power.

Fig.1 Process Block Diagram [2]

The concept of using drones as an agricultural accessory is fascinating and exciting in and

of itself, but their application in various fields for various purposes is even more fascinating

and awesome to work on. While farming involves many operations such as watering,

inspecting plants, seeding, spraying anti-infecting/pesticides, applying fertiliser, calculating

plant progress, and inspecting each and every plant for infection and insect attacks, there

are many more [2].

· Real-Time Crop Monitoring: UAVs can provide ranchers with more precise images and

recordings of their ranches if they have large terrains that are used for cultivating. These

images are critical for monitoring the health and progress of the harvests.

· Nutrient and irrigation management:   4   The use of drones has made field analysis much

easier because the data captured by the drones allows them to identify areas with a scarcity

of nutrients and water.

· Assessing Crop Stage: Ranchers can use flying pictures to survey the various stages of

harvests, from planting to harvesting. With the harvests progressing, ranchers can make

adequate plans for watering and pesticide application. Regardless, because of the simple

access to this data, a rancher's reaction to any issues affecting their plants will be quick.



Fig. 2. Database of NDVI Definer Algorithms [3]

· Pesticide Sprinkling: Because there are many different types of crops, there are many

different types of pesticide, and accumulating all of these in one device is difficult where

some crops require liquid pesticide and others require solid pesticide or fertilizer that we

can  13  make it possible to use them as multipurpose, with different type of fittings [3].

Drone has a fitting that allows it to follow different mauves as planned or as driven and

nozzle with different type of fitting to sprinkle different type of or different viscosity liquid

with variation maintained by pump how much solution is to be sprinkled.

Fig. 3. Mapping the field and finding best route for the process [3]

A. Necessity in automation

When technology began to move in the direction of the future, we accepted it slowly and

steadily, but we neglected the majority of our society while growing us as human self-

centered develop technology for easing life in the urban zone and we kept a neglecting

eye towards the ruler zone. However, no man or woman begins their life in a city. They

begin in the ruler zone and work their way up the ladder; it may sound a little

philosophical, but it is true. In the race of technology, our ruler sector has become

increasingly disengaged from this technological upgrade, and as a wise man once said, "if

not now, then when?" Basically, what is meant to say is that after realizing what we were

missing, now is the time to work on it, not later. This technology, which we created for our

own amusement, has the potential to become an important part of the agricultural sector.

We never considered it, but it is already assisting  13  a large number of farmers with

harvesting and farming. As engineers, we are responsible for what we eat, which is grown

by a farmer, in order to repay our debts in a unique way using technology. As a result, it is

absolutely necessary.[4]

B. Case Study

1. Problem Statement: In the modern-day era of technological advancement, we as a



country still use the majority conventional methodology of farming which costs more hard

work, excess labour, superficial costing, and still no assurance of good quality product. To

overcome this state of condition we can apply automation  10  in the agricultural sector for

the beneficial value for farmers.[4]

2. Structural Interface: Structural interface of model working.

Figure 4. Structural Interface of Operation’s [4]

3. Components and its Functions:

a. Quad copter frame: There is  22  no such thing as a nonexclusive casing that is thought to

be the best. However, various factors such as multi-rotor setup, pivoting second and

adjusting, application, material, solidness, and segment mix influence each of the edges.

Figure 5. Skeleton Structure of Drone Frame [5]

b. ECS’s: It is an abbreviation   1   for Electronic Speed Controller, and it is used to control

the motor controller's revolutions per minute (RPM). An electronic speed control, or ESC, is

a circuit that controls the speed and direction of a servo-motor, as well as acting as a

dynamic brake. [5]

c. Brushless Motors:  15  Brushless DC electric motors are also known as electronically

commutated motors (EC motors) or synchronous motors. They are fed by DC electricity

through  14  an inverter or switching power source, which generates an AC electric current

to drive each phase of the motor using a closed loop controller.

d. Propeller: It   1   is made of carbon fibre, which has a high strength-to-weight ratio. When

the BLDC Rotate Propeller is mounted on it, lift fire is acted on it due to the shape of the

propeller. [5]

e. The flight controller, an Arduino Uno microcontroller, aids in manoeuvring operations

and also provides an Auto level function.

f. Battery and charger:The battery that can be used is a Li-Po battery with a capacity of

22000mAh and a voltage of 22.2 V. Six Li-Po cells are connected in series (6x3.7=22.2V) in



this battery.

g. Connectors and controllers (2.4GHz): The transmitter and receiver used are the Fly Sky

CT6B 2.4Ghz 6CH and the FS-R6B. This combination has a range of approximately 1000

metres. This transmitter and receiver have a total of six channel options.

h. Camera: The camera that can be used is a 1200 TVL HD FPV camera with a 2.8mm lens,

auto/color/black and white Day and night format.

i. A TS5828 32CH mini transmitter can be connected to the camera to send video signals to

a receiver on the ground.

j. Pump and Nozzle: A 12 V DC water pump with a 2.5 L/min capacity can be used to

pressurise the liquid. The pressurised liquid then enters the nozzle and sprays.

k. GPS: GPS Provide precise positioning, which aids in the progression of route finding and

route determination for various operations.

II. Drone Agriculture Industry

Historically, adopting new technologies such as the Internet of Things (IoT), Big Data, and

Artificial Intelligence has been one of the most effective ways that farmers have used or

applied to meet and overcome the constant changes and challenges that accompany this

sector and   3   meet the growing food demands. The use of these technologies has resulted

in the improvement of new and, in some cases, existing farming practises and tools that are

already in use on farms. For example,   6   one of the most popular new technologies

currently being used in the farming sector to improve yields is the use of connected

tractors. Drones are currently regarded as a relatively new, and even less mature, tool in

comparison to the new technologies that are being used. Currently, there are two types of

drones used in agriculture: medium-sized (which are primarily used for analysis purposes)

and larger drones (which are used for planting and spraying of pesticides in the field) [6].

The first   6   unmanned aerial systems (UAS) in agriculture were developed in the 1980s for

crop dusting. Over the years, technological advancements  10  in the agricultural sector have

primarily been in the following areas: precise aerial application of pesticides and fertilisers

over agricultural areas, and aerial imaging to support both crop field mapping and growth



monitoring. The majority of agricultural UAS are  16  Micro Air Vehicles (MAVs), which are

fixed-wing or rotary-winged helicopters with low cost, low speed, low ceiling altitude, light

weight, and a low payload weight with a short endurance period. Because the majority of

farming applications only require low-to-medium endurance, the majority of UAS are

gasoline or methanol-powered or electric-powered, and thus use rechargeable batteries or

solar power. [7]  10  It is important to note, however, that the advantages of UAS over

existing technologies are based on their manoeuvrability, low operating costs, safety, and

accuracy.  16  With the development of the Remote-Controlled Aerial Spraying System in

1983, Japan was the first country to attempt to use drones for aerial fertiliser application. It

helped Japan's rice, soybean, and wheat crops increase yields by 20% because they were

able to use drones effectively to control pests that could have affected overall production.

Yamaha created the R50UAS helicopter in 1990, with   7   a payload capacity of 44lb.

Following that, in 1997, the R-MAX (unmanned helicopter) was developed, and by 2000, it

had an azimuth and Differential Global Positioning System (DGPS) sensor system. Currently,

90 percent of crop protection in Japan is accomplished   4   through the use of drones,

which has facilitated pest control in the country. [8] The case of Japanese farms

demonstrates that drones can be used effectively for pesticide spraying and fertiliser

application on the majority of farms in African countries. The reason for this is that farm

size per farmer in the two regions is comparable. The average farm size in Japan is 3.7

acres, while it is 2 acres in Africa. Aerial application of water, fertiliser, and pesticides   8   has

been shown to be extremely beneficial in farms.

II. Drone Agriculture Industry

  4   In addition to the drone for agriculture use we can always add some extra features or

additives of some advanced technology where it will only increase the production and

productivity.

Some people might suggest the following:

· Robots are used for ground inspection and root level surveying.

· • Rovers with a robot arm and NDVI Tech support   5   can be used to check close-up data



analysis, such as determining the number of plants by drone and justifying which tree or

plant has what amount of vegetation by coordinating with the rover.

· Using rovers to supply root-to-root fertilizer.

· Rover can also be used to survey insect populations and vegetation growth.

· The Internet of Things (IOT) can be used to power the water supply system.

· IOT  17  can be used to justify plant growth in terms of percent growth rate.

· Measuring soil properties and moisture can be accomplished using mechatronic

components.

· All of the above systems can be applied and controlled by the centralizing IOT via a web

page or application.

III. Implementation Of Artificial Intelligence In Agriculture

Agriculture contributes significantly to the economy. Agriculture automation is a major

concern and a hot topic all over the world. The population is rapidly increasing, and with it,

the demand for food and employment. The traditional methods used by farmers were

insufficient to meet these requirements. As a result, new automated methods were

developed. These new methods met food demands while also providing employment

opportunities for billions of people. Agriculture has experienced a revolution as a result of

artificial intelligence.   2   This technology has protected crop yields from a variety of factors

such as climate change, population growth, employment issues, and food security concerns

[9-13].

The application of Artificial Intelligence (AI) in agriculture is expected to yield benefits such

as cost savings in production, labour costs, and working hours, as well as a reduction in soil

compaction. Agriculture's  18  economic and environmental benefits, on the other hand, can

only be realised if farmers are willing to use AI systems. In this study,  12  the technology

acceptance model (TAM) of Davis (1989) and the theory of planned behaviour (TPB) of

Ajzen (1991) are used to see what behavioural factors influence AI acceptance in agriculture

[14-16].

  2   Agriculture automation is a major concern and emerging topic for all countries. The



world's population is rapidly increasing, and as the population grows, so does the demand

for food. Farmers' traditional methods are insufficient to meet rising demand, so they must

wreak havoc on the soil by using harmful pesticides in greater quantities. This has a

significant impact on agricultural practise, and  17  as a result, the land remains barren and

devoid of fertility. This paper discusses various automation practises such as Internet of

Things, Wireless Communications,   5   Machine Learning and Artificial Intelligence, and

Deep Learning. Crop diseases, a   2   lack of storage management, pesticide control, a lack of

irrigation, and a lack of water management are some of the issues causing problems in the

agricultural field, and all of these issues can be solved using the various techniques

mentioned above [17-20].

IV. Future Scope

    In the distant future, we can improve ourselves and this makes automation agriculture a

habitual practise where 90 percent of the agricultural sector is under the wings of

atomisation where the majority of people are getting their cultivation, irrigation, and

harvesting done with various technologies and this will undoubtedly be a win for all. We

can impose vertical farming in the inhabitant area where we as a human being cannot

survive and that space of the mother earth is just being there as a waste and as we pick the

grasp of tech we can sure say that such  10  area can be used for vertical farming and indoor

farming some companies are doing this on a commercial scale and lots and lots of people

are doing research on a global level and we sure can see in the future we have achieved.

V. Conclusion

Finally, now that we have adopted this technology as our own and use it on a daily basis,

 21  we need to extend our technological arms to the ruler side of our country, where our

farmer brothers and sisters are still very much apart from it, and educate and provide them

with technology for their daily hood of agriculture. Because we will soon   6   reach 9 billion

people and will need to feed them for many months, and the only people who can do that

are farmers, and helping them now will eventually help us, and atomizing fields or sectors



of agriculture will clearly solve many problems on many levels of society.
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