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Abstract

It’s very challenging part in Indian agriculture to accept the modern techniques, because of its cost and
availability. The ministry of Indian government taking active part in this regards the subsidy for farmers are
announced upto 50%-100% to purchase the UAVs. Application of UAVs has not only reduced the time and
efforts of the farmers but also increased profitability. This step of Indian government is very precious for the
farmers to implement the new techniques in agriculture.

Scientific studies are carried out and data supporting the drone application are generated. The major population
of Latur district is primarily agricultural. Urban population comprises 25.47% of the total population. This paper
presents a use of drone technology and their applications in the agriculture sector in like sugarcane crop. The
application of drones in the area of crop pesticide spraying has been covered. We have discovered the
application of UAVs for spraying is cheaper than the conventional and spraying using tractor. Regarding the
important variable is Time, 8 hours per hector in traditional method and 5 hours for spraying using the tractor
and we required 2.5 hours per hector in UAV/drone spraying. In present study, collectively we conclude that the
new era adopting in agriculture, use of UAVs/drones are very precise to time, money saving and has a great
future ahead.
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Introduction:

Present agricultural era, farmers are able to use
high-tech sensing devices based on GPS,
remote sensing, as well as farm management
software which brings revolutionary changes
into  farming, tooptimize both  farm
productivity and profitability based on real-
time field information thus protecting the
environment.

Scientific studies are carried out and data
supporting the drone application are generated.

Pilot studies with different approaches like use
of remote sensing technology including satellite
data and drone based images especially for crop
cutting experiments planning, direct vyield
estimation at Gram Panchayat level, risk
mapping of district and for dispute/area
discrepancy resolution etc. have been
conducted through Mahalanobis National Crop
Forecasting Centre (MNCFC).[1]
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Drones, or unmanned aerial vehicles (UAVS),
are gaining momentum as transformative
technology in the realm of disaster medicine
and prehospital care delivery [2]. Their
multifaceted capabilities, ranging from aerial
surveillance to medical supply delivery, are
redefining the paradigms of emergency
response in disaster-stricken regions [2,3].
Disasters, both natural and manmade, often
entail complex situations that require swift and
efficient management to mitigate human
suffering. For instance, floods and earthquakes
can lead to significant casualties and damage to
infrastructure, thereby impeding the traditional
means of emergency response. Drones, with
their advanced technological capabilities, have
shown promise in these challenging
environments [4-7].

In search and rescue operations, drones can
play a pivotal role in identifying and locating
individuals trapped in disaster-stricken areas.
Advanced drones are equipped with thermal
imaging and infrared sensors that can detect
heat signatures from human bodies, even under
debris or in low-light conditions, thereby aiding
the identification of trapped or injured
individuals during earthquakes or building
collapses [8,9]. The primary aim of the system
is to deploy a fully autonomous mechanism
which will be able to spray specific areas with
high accuracy and without any human
intervention.[10]

Gurtner et al. [11] investigated the use of fish-
eye lenses to overcome field-of-view (FOV)
issues for highly agile UAV platforms
susceptible to turbulence and explained the
benefits of a FOV in terms of the large
observation area and less aircraft weight. The
effectiveness of the image matching algorithms,
Scale-Invariant Feature Transform (SIFT) and
Speeded Up Robust Features (SURF) over a set
of aerial images from an Unmanned Aerial
Vehicle (UAV) is evaluated and compared
[12]. Experimental results show the robustness
of image matching over different camera
perspectives, angles, and positions,
encouraging the use of computer vision
methods for UAV navigation.
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Sebastian et al. [13] presented the application
of an Unmanned Aerial Vehicle (UAV) for
monitoring soil erosion in Morocco. The
authors successfully performed the data
acquisition at multiple scales,

closing the gap between field and satellite
image scales with the chosen fixed-wing UAV.
Cheng et al. [14]

There are number of studies that have discussed
emerging trends in the development of
agriculture 4.0 by providing succinct
information on key applications, advantages,
and corresponding research challenges of smart
farming [15-24].

Here is some Common applications of UAV
are as follows;

1. Spraying of Fertilizer/Insecticides
Monitoring the soil health

Seeding process

Examining the flaws

Drones for fertilizing crops

a s> wbd

Benefits of applications of UAVS;

e Great for monitoring and sensing
techniques because they can quickly cover
territory to check crop development and
soil health.

e To keep crops healthy by dispersing water,
fertilizer, and pesticides.

e Can stitch thermo graphic photos together
over time to detect the direction of water
flow and locate geographical features that
may affect water dispersion.

e They can operate as mechanical pollinators.

e Use of drones for agricultural research.
Drones can cover broad areas damaged by
natural catastrophes to find the reasons and
implications of incidents, from infections to
insurance claims.

e Claims in agricultural insurance surveys.

Study Location:

We have selected the own agriculture farm for

this study which is located in Latur district, in

Ashta Village of Maharashtra State, India. The

major population of latur district is primarily

agricultural.  Urban population comprises
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25.47% of the total population. Latur District is west; Beed District to the west; and Parbhani
bound by Nanded District to the northeast; the District to the northwest.[25] Applications of
state border with Karnataka to the east and UAVs are represented in figl.

southeast; Osmanabad District to the south-

Surveys for
insurance claims

Soil and Field
Amnalyvsis

Figl: Applications of UAVs in agriculture

Through this analysis, we aim to better understand the geographic distribution of scholars who
contribute to the applications of drones in agriculture. It is noteworthy to notice the diversity of
countries and academic institutions. From a country perspective, the USA, China, India, and Italy rank
at the top of the list in terms of the number of publications (Table 1).[26]

Rank Countries

USA
China
India
Italy
Spain
Germany
Brazil
Aunstralia
Japan
] United Kingdom
TUmiwversities, Organizations
Chinese Academy of Sciences
Llinistry of Agriculture of the People’s Republic of China
Consejo Superior de Investigaciones Gientificas
Texas A&M Universicy
China Agricultural University
UsDA Agricultural Research Service
CSIC - Instituto de Agricultura Sostenible TAS
Purdue University
Consiglio Nazicnale delle Ricerche
o South China Agriculmral University

EHWM"‘JQMLWMH
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Tablel: Top most productive countries and universities/organizations that contribute to agricultural
drone-related research.[26]

The manual mechanical sprayer is the most application. Manual spraying of the pesticides
common tool for conventional pesticide affects human beings and may lead to diseases
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like cancer, hypersensitivity, asthma, and other
disorders [27]. Additionally, conventional
methods have several other shortcomings such
as extra chemicals use, farm labour shortage,
lower spray uniformity, environmental
pollution, and less area coverage. These
conventional methods cause a higher cost of
pesticide application and are less effective in
controlling pests and diseases. To overcome
these shortcomings, a drone-mounted sprayer is
being employed. The application of drone-
mounted sprayers in the field has enhanced the
coverage ability, increased the chemical
effectiveness, and made the spraying job easier
and faster.

First UAV (unmanned helicopter) for pesticides
application was developed by Yamaha Motor
Co. Ltd., Shizuoka Japan in 1983. The spraying
volume should be based on the amount of
pesticide required by crop biomass per unit
volume rather than the land area size per unit.
Leaf area index and vegetation biomass are
characteristic parameters of crop growth status
information, which can use as an essential basis
for controlling the amount of pesticide
spraying. At the same spraying rate, crops with

= Tl TS Ao
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different leaf area indices had different droplet
deposition results. The pre-experimental data
showed that the deposition had a significant
coefficient of variation [28]. A review [29] and
numerous original full-text articles [30-35]
focusing on aircraft systems for remotely
monitoring and in-field management explicitly
for sugarcane are available from the regular
academic literature. We are used to spray the
sugarcane crop as the cultivation is higher than
other crop in our geographical area of Latur
district.

Materials and Methods

A field experiment was conducted during 2020-
2022 at Ashta, Latur, Maharashtra state, India.
In  2020-2021 the traditional spaying
experiment was done, in 2021-2022 the
experiment of spraying was done by using
Tractor and the UAV (Drone).

We had taken the geographical outline from the
district Bhumiabhilekh (Land Records and
Revenue department), Chakur (Fig2). We had
also taken the permission of spraying from the
Sarpanch of Grampanchayat office of our
village.
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Fig2. Geographical outline from the district Bhumiabhilekh (Land Records and Revenue department),
Chakur of Gat Number 568, in Ashta, Maharashtra State.
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Figure3. Study area/Location.

Materials and Methods:

In present study we have applied the prototype
Four-wheel-drive (4WD) drone having RGB
camera (Multispectral camera), and laser+
Rotary-Wing to spray the cultivated farm and
analyze its effectiveness. Drone is capable of
carrying up to 10-liter pesticide tank and
follow pre-mapped routes to spray crops
according to the requirements. In this
comparative study of the traditional spraying,
tractor using spraying compared with the
variables like the spraying time, chemical,
water, manpower, accuracy. The research had
done in Latur district of state of Maharashtra,
Gat No: 568 in village ASHTA. The drone
which we used in present study was
characterised by the following features: a)
30 min maximum flight duration, b) 5 m/s
average speed, ¢) 1000 m maximum flight
altitude and d) 10 lit maximum supported
weight.

The drone was hired from the Maharashtra
based private agriculture company Nalegaon
farmer Producer Company, located at
Nalegaon, Maharashtra India. The spraying
rate was cheaper and time saving technique for
the farmers. We have applied the spraying the
insecticide on sugarcane crop by using the
drone.

The tree was 8 months old from plantation.
The tree height ranged from 2.7 to 3 m, the
planting density was 1,5000 plants/ha, Avg.
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Leaf Area Index (LAI) is 2.8m . The flight
height is ranged 2 meter above the sugarcane i.
e. 5m from ground. The spraying done when
low wind speed and the direction of spraying
not affects. Uniformality of the spraying the
insecticides on the sugarcane crom catagorized
in lower, middle and higher. Uniformality
observed is the percentage of the insecticide
present on the crop i.e. lower=56-65%,
Middle=70-75 and Higher= 90-95%

Fas

Fig4a-: Operation field photograph of sugarcane
and UAV application.
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Results and conclusion:

required 2.5 hours per hector in UAV/drone

variables Traditional Using Tractor Spryer Drone
Insecticides Spraying
(Lit/ha) 2.0 5.0 0.5
Water
(Litha) 500 1000 250
Time
(hrs/ha) 8 > 23
Expenditure
(INR/ha) 7000 7000 3500
spray uniformity Lower Middle Higher
Labour(s) (Nos) 6 6 2
Table2: The compared results of Traditional spraying.

spraying, Tractor using spraying and Using
UAVsS.

It’s very challenging part in Indian agriculture
to accept the modern techniques, because of its
cost and availability. The ministry of Indian
government taking active part in this regards
the subsidy for farmers are announced upto
50% to purchase the UAVSs. Application of
UAVs has not only reduced the time and
efforts of the farmers but also increased
profitability. This step of Indian government is
very precious for the farmers to implement the
new techniques in agriculture.

As per the results obtained are very surprising,
the insecticide which was used in our study,
suggested the 4ml per litre in traditional
method and 5ml/lit for spraying using the
tractor and we have used 2ml/lit in UAV/drone
spraying. Observed in present study,
Insecticide required 2.0 litres in traditional
method and 5.0 litres for spraying using the
tractor and 0.5 litres in UAV/drone spraying.
Use of water the 500ml per hector in
traditional method and 1000 lit/ha for spraying
using the tractor and we have used 250 litres in
UAV/drone spraying.

Regarding the important variable is Time, 8
hours per hector in traditional method and 5
hours for spraying using the tractor and we
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The expenditure also surprising results like,
INR 7000 per hector in traditional method and
INR 7000 For spraying using the tractor and
we required INR 3500 per hector in
UAV/drone spraying.

Uniformity in spraying, lower in traditional
method and middle for spraying using the
tractor and we observed higher in UAV/drone
spraying. Also the neighbour requirement is 6
in traditional method and for spraying using
the tractor and we required only 2 labours in
UAV/drone spraying.

In present study, collectively we conclude that
the new era adopting in agriculture, use of
UAVs/drones are very precise to time, money
saving and has a great future ahead.

Limitations

Weather conditions, such as the change of the
wind speed storm and rain, thus resulting in
various damages and disasters like the
environment pollution, not sprayed regions and
possible economic failures due to the
pesticides overlapping.

Battery, Another hurdle for UAV/drone
operation is limited battery life. The
power/electricity connection/ extra battery
backup should be available at the locality
where the operation of UAVSs carried out.
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