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Abstract:- as we consider present days, we have many 

developments in agriculture for increasing the 

production of crop. As we see an example of a 

developing countries like India. Here 73% of rural 

people believe and depends on the agricultures. Due to 

forest fire issues and diseases caused by insects and 

pests in fields, they have faced heavy loss and it also 

reduces the crops productivity. In order to enhance the 

crop quality chemical fertilizers and pesticides are used 

to kill the pests and insects. Manually spraying the 

pesticides and fertilizers to the crop will cause illness. 

As per the research of World Health Organization 

(WHO) about a million of people are ill affected. To 

overcome this problem the Unmanned Aerial Vehicle 

(UAV) aircrafts can be used to detect the fire at the 

early stage and to spray the chemical pesticides and 

fertilizers in order to avoid the health issues for people 

who are involved in spraying manually. As an 

application of agriculture, smart farming is been 

considered, which includes the use and application of 

UAV drone. The agriculture UAV drone used to expand 

the all areas of field which the drone will be able to 

cover it and the drones are highly capable, and also 

includes fertilizer and pesticides spraying, seed sowing, 

mapping etc. As per the market for agriculture UAV 

drones are expected to grow continuously by relating 

the technologies. 
 

Keywords:- UAV, Flame Detector Sensor, Artificial 

Intelligence, Smart Farming, IoT. 
 

I. INTRODUCTION 
 

We know that majority of the crops which yield good 

quality of food are dependent on the rain with around 55% 

of the land not which is not irrigated, that is around 45% of 

the land being irrigated. However, the total population in 

our country is dependent on the former who are dependent 

on rain for a good yield of the cops for their forming [1]. 

Due to various changes in climatic conditions, terrible 

labour shortage and more labour cost, crops tend to loss due 

to pest, poor availability of agricultural funds and inputs, 

input wastage, poor support price structures all of these are 
the problems which causes the limit to access for proper 

quality of food for the living. Agricultural drone might be 

used for spraying pesticides, and can be used seeding and it 

helps prevent the crops from birds. Agricultural drone can 

also determine the temperature of the surrounding 

environment [2]. To solve all the above-mentioned 

problems, we here propose a project to design and 

implement a multipurpose drone. The various factors are 

been driven by market such as growth in agriculture sector, 

farm mechanism and government initiatives. Also, the 

increase on productivity in agriculture sector resulted in an 

increased use of crop sprayers. Now, the farmers are 

moving from traditional technologies to new way of 

farming.  
 

The modernization in agriculture increases the 

productivity also the capital income. By adopting new 

modern technology, farmers intend to use mechanization 

equipment. A drone that is compact and thus less costly and 
more effective [3, 4]. This multipurpose drone can also be 

used in agriculture for spraying pesticides and fertilizers as 

well as for sanitization of streets, corridors and open areas. 

Implementing and making it multipurpose makes it even 

more worth to buy as it fulfils more than one purpose. 

Incorporating the latest information and development, the 

majority of the problem in forests is the forest fire. They 

cause the disturbance to the entire flora and fauna causing 

imbalance in the ecology and in bio-diversity and also in 

region environment. The main causes and reasons for forest 

fires occurs naturally, they are lightning, low humidity and 

high atmospheric temperatures. Fire can also be caused by 
human interaction such as cigarette and bide, naked flame 

or any contact with electric spark [5].  
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Industry Drone application 

Infrastructure Investment monitoring, asset 

inventory 

Agriculture Analysis of soils and drainage, 

Crop health monitoring 

Transport Delivery of goods, Medical 

Logistic 

Security Monitoring lines and sites, 

Proactive response 

Insurance Support in claims settlement 
process, Fraud detection 

Telecommunication Tower maintenance, Signal 

broadcasting 

Mining Planning, Exploration, 

Environmental impact assessment 

Table 2: Utilization of drone in different sectors 
 

II. PAPERWORKS 
 

Agriculture is the huge sector in India. It is facing a 

lot of problems these days due to no proper usage of 

modern techniques [8]. Other problems include chemical 

contact with pesticides which is harmful and danger from 

animals and insects. The drone designed here can be used 

for spraying pesticides and crop protection. This is done by 

the pilot standing at a safe distance controlling the drone 

(UAV). This provides safety and helps the person in 

reducing the time taken for spraying pesticide [9]. Thrust is 

the main principle on which the drone system works. This 

multipurpose drone can also be used in agriculture for 
spraying pesticides and fertilizers as well as for sanitization 

of streets, corridors and open areas. Implementing and 

making it multipurpose makes it even more worth to buy as 

it fulfils more than one purpose [10]. 
 

UAV are mostly used for multiple purposes 

nowadays. Agricultural drone can also determine the 

temperature of the surrounding environment. The various 

factors are been driven by market such as growth in 

agriculture sector, farm mechanism and government 

initiatives [11, 12]. Also, the increase on productivity in 

agriculture sector resulted in an increased use of crop 

sprayers. Now, the farmers are moving from traditional 

technologies to new way of farming. The modernization in 

agriculture increases the productivity also the capital 

income. By adopting new modern technology, farmers 

intend to use mechanization equipment. A drone that is 
compact and thus less costly and more effective [13]. 

 

The drone designed in such a way that it is attached to 

a pump. Pump will be used for intake fluid and produce it 
to the tank, and from tank the fluid will pass through valve 

to nozzle spray. By which the fluid is sprayed all through 

the field and the drone can be controlled and navigated by 

the hand controller and located [14]. The use of pesticides 

in agriculture is very important to agriculture and it will be 

so easy if will use intelligent machines such as robots using 

new technologies. The first step represents the fixed-wing 

roll of a DRONE. For a wide-angle view the drone should 

fly at an altitude from 360m to 5400 m. If fire was detected, 

the drone starts to fly at low altitude at the affected area. 

This is the second stage [15, 16].  At the third stage drone 

has to confirm whether there is fire or not. If the fire is 
detected at suspected area. Where it is done by flying rotary 

wing drone at ground level to confirm there is fire or not. 
 

III. RESEARCH AND METHODOLOGY 

 

 
Fig. 1: Evolution of drone technology [10] 

 

Figure 1 depicts the evolution of the drone technology 

since 1940. In earlier times drones were like computers, big 

expensive and virtually impossible for the average 

consumer to imagine owning or operating. Fortunately 

drone tech has come a long way since then. Today, drones 

are available in models ranging from massive enterprise 

level machines meant to enhance farming and construction 

operation to small fun consumer models designed for 

racing and photography [16]. The first unmanned winged 

aircraft was called the rust and proctor aerial target based 

on designs by a world-famous engineer Nikola Tesla. The 

rust and proctor aerial target was controlled via radio 
signals. Current drone stats from expanding ramblings 

experts project that there will be million drones by 2020 

with an estimated 3.5 million small drones in use by 2021, 

eight percent of the population own drones. The 

agricultural drone market is currently valued at 1.2 billion 

dollars and will rise to 4.8 billion dollars by 2024 [17]. 

 

 
Fig. 2: Analysis of real time forest fire monitoring system 

[25] 
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Figure 2 propose a solution for forest fire prevention 

technology allows constant monitoring of forest areas 
searching for variations in temperature of fire attempts. 

Information is gathered and monitored and report thermal 

geo referenced informations related to our area of interest, 

this information generates instructions to the software 

platform built specially to command the fleet of drones to 

strategically define the areas roots and timing of flights [18, 

19]. The mentioned algorithm uses light and movement 

tracks and image processing methods based on histogram 

which is classified based on histogram as well as optical 

flow method for fire pixel detection. First, histogram 

classification of thermal material such as fire-resistant 

circuits and extract them. They are also analyzed to 
distinguish flames from other models [20]. By performing 

special operations like morphological and blob calculation 

method, fire or flame can be traced at the end of each 

infrared image. 
 

Drones are equipped with flame sensors. The 

detection for fire can be analyzed. Images captured by IR 

cameras will be produced NDVI (normalized difference 

vegetation index) which used to generate the NDVI maps 

of the terrain. NDVI graphical map indicates the fire 

damage assessments [1-5]. The signal sent from the drone 

is transmitted to the ground station through transmitter and 

received through the receiver and alarm system goes on 

[21, 22]. 

 

 
Fig. 3: Pesticide spraying drone [3] 

 

Figure 3 shows the development and evaluation of 

Drone mounted sprayer for Pesticides Applications to 

crops. They developed a low-volume sprayer combined 

with UAV helicopters [23, 24]. This helicopter has a 

maximum payload weight of 30 kg and 4 m of rotor 

diameter. This needed at least gas of one gallon for every 

40 minutes. This study has the way for the development of 

air-powered drone systems for plant production at a high 

target rate and the size of large VMD droplets [25]. 

 

 

 

 

 

 

IV. CONCLUSION 
 

The Unmanned Ariel Vehicle aircraft is used to detect 

the fire at the early stage in the forests so that major losses 

can be avoided and to spray the pesticides and fertilizers on 

the agriculture fields in order to avoid the health issues 

caused by the chemicals to the people who are involved in 
spraying manually. The designed drone reduces the manual 

work and is time efficient. This will also reduce the labor 

cost. 
 

REFERENCES 
 

[1.] Rahul Desale, Ashwin Chougule, Mahesh Choudhari, 

Vikrant Borhade,  S.N. Teli, “Unmanned Aerial 

Vehicle for Pesticides Spraying” April  2019, 

IJSART, ISSN: 2395-1052, vol.5,  pp.79,80. 
[2.] Prof. B.Balaji, Sai Kowshik Chennupati, Siva Radha 

Krishna  Chilakalapudi, Rakesh Katuri, kowshik 

Mareedu, “Design of UAV (Drone) for Crops, 

Weather Monitoring and For Spraying Fertilizers and 

Pesticides.”, Dec 2018, IJRTI, ISSN: 2456-3315, vol. 

3,  p.43. 

[3.] S.R. Kurkute, B.D. Deore, Payal Kasar, Megha 

Bhamare, Mayuri Sahane, “Drones for Smart 

Agriculture: A Technical Report”, April 2018, IJRET, 

ISSN: 2321-9653, vol.6,  pp.343-345. 

[4.] Spoorthi, S., Shadaksharappa, B., Suraj, S., Manasa, 
V.K.,"Freyr drone: Pesticide/fertilizers spraying 

dronean agricultural approach.” 2019, IEEE 2nd 

International Conference on In Computing and 

Communications Technologies, vol:3 page: 252-255.  

[5.] M.A. Khan and K. Salah, “IoT security: Review, 

blockchain solutions, open challenges,” Future 

Generation Computer Systems, vol.82, pp.395–411, 

2019 

[6.] S. Eskandari, “A new approach for forest fire risk 

modeling using fuzzy AHP and GISin Hyrcanian 

forests of Iran,” Arabian Journal of Geosciences, 
vol.10,no.8,p.190, 2020 

[7.] D. Long, C. McCarthy, and Jensen, “Row and water 

front detection from UAV thermal-infrared imagery 

for furrow irrigation monitoring,” in Proc. IEEE Int. 

Conf. Adv. Intell. Mechatron. (AIM), Jul, 2020,vol.1, 

pp.300-305  

[8.] Huang Y, Hoffmann W.C, Lan Y, Wu W, Fritz B.K. 

Development of a spray system for an unmanned 

aerial vehicle platform. Applied Engineering in 

agriculture, vol. 25, pp.803-809,2020. 

[9.] Zhang J, Hu J, Lian J, Fan Z, and Ouyang X, Ye W. 

"Seeing the forest from drones: Testing the potential 
of lightweight drones as a tool for long-term forest 

monitoring". Biological Conservation, vol.54,p.34, 

2019. 

[10.] Francesco Marinello, Andrea Pezzuolo, Alessandro 

Chiumenti and LuigiSartori,"Technical analysis of 

unmanned aerial vehicles (drones) for agricultural 

applications", published in engineering for Rural 

Development University of Padova Italy Jelgava, vol 

.10, pp.56-71, May 2021. 

[11.] Swati D Kale, Swati V Khandagale, Shweta S 

Gaikwad, Sayali S Narve, Purva V 

http://www.ijisrt.com/


Volume 7, Issue 5, May – 2022                              International Journal of Innovative Science and Research Technology                                                 

                                                                                                                                                                ISSN No:-2456-2165 

 

IJISRT22MAY2019                                         www.ijisrt.com                    1088 

Gangal"Agriculture Drone for Spraying Fertilizer and 

Pesticides" IJARCSSE, vol.5, Issue 12, December 
2020,pp.804-807. 

[12.] P.D.P.R. Harshwardhan S. Dheepak, P.T. Aditya, 

Sanjivi Arul“Development of automated aerial 

pesticide sprayers”, IJRET-2019, vol.51,p.441. 

[13.] Future Farming (2018), "Drones Spraying & 

Spreading becomes reality" Tools-

data/Articles/2018/9/Dronespraying and spreading-

becoming-reality 335322E, vol.9, pp.521-525. 

[14.] Aditya S. Natu, Prof. S.C. Kulkarni, “Adoption and 

Utilization of Drones for Advanced Precision 

Farming: A Review “, published in IJRITCC, vol.5, 

Issue 5, May 2021, pp.71-75. 
[15.] Jaime Paneque-Gálvez, Michael K. McCall, Brian M. 

Napoletano, Serge A. Wich and Lian Pin Koh, “Small 

Drones for Community-Based Monitoring", ISSN 

1999-4907, vol.14, page.105,2019. 

[16.] R. M. Thompson II, “Drones in domestic surveillance 

operations: fourth amendment implications and 

legislative responses,” Technical Report, 

Congressional Research Service, vol.2, page-29, April 

2019. 

[17.] K. M. Hasan, S.H. Shah Newaz, and Md. Shamim 

Ahsan, “Design and development of an aircraft type 
portable drone for surveillance and disaster 

management,” Int. J. Intell. Unmanned Syst., vol. 6, 

pp. 1–15, May 2021. 

[18.] M. S. Ahsan, M. T. Hasan, and K. M. Hasan, 

“Development of a multipurpose hybrid & portable 

surveillance drone for security and disaster 

management,” J. Sci. Technol. Res., vol. 1, pp. 52–56, 

2021. 

[19.] G. M. Crutsinger, J. Short, and R. Sollenberger, “The 

future of UAVs in ecology: an insider perspective 

from the Silicon Valley drone industry,” J. Unmanned 

Veh. Syst., vol. 4, pp. 1–8, January 2020. 
[20.] M. A. Jubair, S. Hasan, M. A. A. Masud, K. M. 

Hasan, S.H. Shah Newaz, and M. S. Hasan, “Design 

and development of an autonomous agricultural drone 

for sowing seeds,” Proc. BICET, Brunei Darussalam, 

vol.7, pp.50-57, November 2018. 

[21.] R. Jannoura, K. Brinkmann, D. Uteau, C. Bruns, and 

R. G. Joergensen, “Monitoring of crop biomass using 

true colour aerial photographs taken from aremote 

controlled hexacopter”, Biosyst. Eng., vol. 129, pp. 

341–351, January 2019. 

[22.] F. A. Auat Cheein and R. Carelli, “Ägricultural 
robotics: unmanned robotic service units in 

agricultural tasks,” IEEE Ind. Electron. Mag., vol. 7, 

pp. 48–58, September 2020.  

[23.] Chen, Thou-Ho, and et al. "The smoke detection for 

early   fire alarming system based on video 

processing." Intelligent Information Hiding and 

Multimedia Signal Processing, 2019. IIHMSP'06. 

International Conference on. IEEE, vol.119, p.43, 

2020. 

[24.] Noda, S., and K. Ueda. "Fire detection in tunnels 

using an image processing method" Vehicle 
Navigation and Information Systems Conference, 

2020. Proceedings. 2020. IEEE, vol.4, p.34-39, 2021. 

[25.] Chen, Thou-Ho, Cheng-Liang Kao, and Sju-Mo 

Chang. "An intelligent real-time fire-detection method 
based on video processing." Security Technology, 

2020. Proceedings, vol.6, pp.184-188, IEEE 37th 

Annual 2021 International Carnahan Conference on. 

IEEE, 2021.  

 

 
 

http://www.ijisrt.com/

