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ABSTRACT 

This paper presents a technological solution to the current human health hazards involved in spraying of potentially toxic 

chemicals in the confined space of an atmosphere. This is achieved by the design and construction of an autonomous mobile robot 

for use in pest control and disease prevention applications in commercial Farm. The effectiveness of this platform is shown by the 

ability to successfully navigate itself down rows of a Farm, spray the pesticides effectively while the farmer controls it from a far 

distance. And this pesticide spraying system efficiently covers the plants evenly with spray in the set dosages. 

 

Keywords— Autonomous Mobile Robot, Pesticide Spraying System, Human Health Hazards. 

 

1. INTRODUCTION 

In the very early years the fields were cleared of weeds and 

prepared for planting by hand at great effort, using primitive 

hoes or digging sticks. The invention of the plough was started 

about 6,000 years ago and it was a great labor-saving device 

for humans - the beginning of systematic substitution of other 

forms of energy, in this case animal power, in replacement of 

human muscles. 

In india after the independence the demand of food increased 

drastically and in order to meet the heavy demand of food the 

farmers had to increase the productivity of the crops so that 

they can be made market ready as fast as possible.To meet this 

need the farmers had to use more amount of fertilizers. 

Fertilizers are mainly classified as organic and inorganic 

fertilizers. The organic fertilizers (animal wastes and plant 

residues) must be broken down into inorganic forms in the soil 

before plants can take up the nutrients required for growth and 

reproduction. They are relatively inefficient because they 

contain low concentrations of nutrients and hence, large 

volumes of material need to be transported and spread over 

fields to overcome deficiencies. Also, organic fertilizers take 

time to breakdown into inorganic forms and become available 

to plants. In contrast, inorganic fertilizers have a high 

concentration of nutrients that are rapidly available for plant 

uptake. Relatively small quantities of inorganic fertilizers are 

required and transport and application costs are low. In 

addition, inorganic fertilizers can be formulated to apply the 

appropriate ratio of nutrients to meet plant growth 

requirements. 

 

1.1 Disease caused due to Pesticide 

Due to the spraying of pesticides the farmers get infected 

towards various type of diseases like soil borne, air borne and 

water borne. These diseases are very contagious and can cause 

severe health hazards. Below we have described some of the 

types. 

 

1.1.1 Soil Borne 

Out of all the diseases the most prone diseases is soil borne 

because here the farmer will think that everything is going 

right or he is doing everything right and yet the plant becomes 

sick, stunned and ultimately die. Soil borne disease is caused 
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by the microorganism that moves in the soil. Most cannot be 

seen by the eye and goes undetected, until the plant is affected 

by it. 

 

1.1.2 Air Borne 

In air borne disease farmers are exposed to many chemicals 

that affect exposed skin and may cause respiratory problems 

through inhalation. Ammonia (NH3) is used as a fertilizer and 

reacts with water to form a strong alkali that may damage the 

respiratory glands and air activity. It can reach toxic levels and 

can lead to chronic bronchitis, bronchial reactivity, pulmonary 

fibrosis or bronchiolitis obliterans. Oxides of nitrogen (NO, 

NO2, N204) are found in freshly filled silos and may cause 

death from asphyxia, laryngospasm, or delayed pulmonary 

edema. 

Pesticides pose serious threat to agricultural workers because 

of toxic effects on the nervous and other organ systems at high 

exposure levels. They enter the body by inhalation through the 

nose and mouth into the lungs, absorption through the skin, or 

through the digestive tract.Some pesticides may produce 

respiratory center failure and/or respiratory muscle weakness 

by their irritant effects on the airway. 

 

1.1.3 Water Borne 

Water Borne disease are any type of illness caused by the 

drinking water which is contaminated by human or animal 

fasces, which contain pathogenic microorganism. Farmers are 

least affected by this type of disease as they don‟t stay too 

much in water. 

 

1.2  Early Stages 

The advance of agricultural technologies came into picture 

after the Second World War. After the war many new 

technologies were invented. A paper was published in 2002 by 

Naiqian Zhang, Maohua Wang, Ning Wang[1]. The paper 

provides gives an overview of worldwide development of 

agriculture technologies based on literature work done during 

the previous 2 years. The main topics include natural-resource 

variability; impact of precision-agriculture technologies on 

farm profitability and environment; engineering Innovations as 

in terms of sensors development, controlling and remote 

sensing of technological gadget; information management 

about the farm; worldwide Applications and potential 

advancement of the technologies in modernizing the 

agriculture in China. The industrial age brought a revolution 

with the invention and discovery of synthesized fertilizers to 

agriculture. The technology age offered genetic engineering 

and automation. The factual base of Precision Agriculture-the 

spatial and temporal variability of soil and crop factors within 

a field/has been appreciated for centuries. Before the 

completion of agricultural mechanization, the farmers who had 

small farms had to do the changes manually. However, with 

the enlargement of fields and intensive mechanization, it has 

become very difficult to do all the changes manually without a 

revolutionary development in technologies. Precision 

Agriculture is conceptualized by a system approach to re-

organize the total system of agriculture towards a low-input, 

high-efficiency, sustainable agriculture. This new approach 

mainly benefits from the existing technologies like the Global 

Positioning System(GPS), Global Information System (GIS), 

miniaturized IC, automatic control of various parts, remote 

sensing, mobile access and control, advanced information 

processing and  telecommunications. 

 

1.2.1 Robotic Arm 

There were many ways in which the fruits or vegetables were 

picked. They were designed by the high technological arms 

which used different technologies like image processing, 

suction, etc. These technologies were first practiced in China. 

A paper was published by Shigehiko Hayashi et al.in 

2011[2].This study investigated the possibility of gentle 

handling of strawberries using a suction device. This had used 

a pick and suck-up method, in which the strawberry is adjusted 

towards the suction device for this mechanism to happen a 

suctioning airflow, is proposed to prevent damage to the upper 

part of the fruit. The pick and suck-up equipment comprises a 

Cartesian coordinate manipulator, suction device, machine 

vision system, belt conveyor, and control unit. The suction 

device is tapered in shape with a hollow tube of inner diameter 

25 mm. The machine vision system approximates the 

orientation of the fruit, and the suction device approaches the 

fruit along the line of fruit orientation. This all is done with the 

help of Image Processing. The time required to pick and 

transfer a fruit was 8.9 sec. 
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Fig- 1 Algorithm Behind the logic of Suction [2] 

 

1.2.2 Guidance System 

Ample robotics research has taken place in controlled 

environments such as in the development of greenhouse 

grafting robots harvesting robots for cucumber strawberry and 

tomato . Jinlin, lin and Tony E[3]in their research paper 

focuses on the accurate guidance of the agricultural robots in 

the open fields and not in controlled environment such as 

green house effect. This robot uses a camera and image 

processing technique for the supervision of the field. The robot 

uses a guidance line determination method in which three 

guidance lines are used 1st line for left crop lines 2 nd line for 

right crop lines and 3rd for the middle segment. First the 

images are captured from the camera and then processed 

through image processing and the lines are determined. In 

earlier versions of agricultural robot only far field FOV 

camera arrangements was used which was adequate for tall 

plants but inadequate for small plants. 

 

 

Fig- 2 Experimental Corn Field [4] 

1.2.3 Spraying of Pesticide in Greenhouse. 

Philips J Sammons et al.[4] presents a solution to solve the 

present health hazards spread by the spraying of toxic 

chemicals in the confined space of hot and steamy glasshouse. 

This is achieved by designing an autonomous robot for 

spraying pesticides in the confined space thus saving the 

human health hazards. The effectives of this platform is 

showed by the successful ability of the robot to navigate itself 

down the row, while the pesticide spraying covers the plants 

with its efficient spray in set of dosages. 

This Research paper is constrained in developing the 

pesticides spraying robot in greenhouse. Within the 

greenhouse the optimization of carbon dioxide, fertilizer feed, 

pest and fungus allows the plant to nourish well in the 

atmosphere. The carbon dioxide level in green house is five 

times than the normal atmospheric level. The optimal 

temperature and humidity of the greenhouse is quite high 

during the day time. The temperature sometime reaches up to 

38˚C, making the atmosphere very hot for someone who is 

wearing protective aprons. This can cause heat strokes, 

dehydration for the workers working inside and sometimes can 

also lead to hazardous disease in ling time. The inhalation of 

pesticide is also very dangerous as it can cause many types of 

cancer, skin diseases, etc.  

In order to prevent this type of health hazard this paper has 

designed a robot which can spray pesticides in the greenhouse. 

This robot is mounted on hot water pipes. When water moves 

through pipes the robot also moves along with it and sprays 

the pesticides. The robot is capable of driving to the end and 

back along the hot water piping rails of a row in greenhouse, 

requiring then to be manually moved to the next row to 

continue spraying. 
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This is then repeated for each row in the greenhouse. This 

limitation allows the first step of the robot prototype to be 

realized as a functional robot. 

 

1.3  Drawbacks of Present Farming Techniques 

In the present Indian farms the farmer has to spray the 

pesticides manually. The manual spraying makes them easily 

susceptible to hazardous disease mostly like air borne and 

water borne. 

The process of pesticide spraying   involves large amount of 

human labor thus making more number of -humans to get 

prone by the diseases. There is no other alternative to manual 

spraying in Indian open farms. 

Over usage of pesticides can cause degradation in soil. This 

happens mostly because the farmer hires labor for the work 

and the labor is unskilled. 

Until now the technologies used in farms are outdated and the 

present farming needs revolutionary technique of farming. 

 

2. PROPOSED SOLUTION 

"Automation as a part of solution" 

1) The actual concept is to make an automated robot using 

ARM7 controller which will eliminate all the health issues. 

2) This robot is expected to be an all terrain robot. 

3) Efficient and health conscious operation due to remote 

control. 

2.1 Hardware Component 

 1) Battery. 

2) ARM7(lpc2138) controller. 

3) 4 DC Motors. 

4) Robotic Chassis. 

5) Tires. 

6) Relay Board. 

7) RF Module for wireless control. 

8) Spraying Pump for pesticide spraying. 

9) Storage Tank 

 

2.2 Block Diagram 

There are three main units namely: 

1. Input unit. 

2. Spray and Control Processing unit. 

3. Output unit. 

 

Fig- 3 Block Diagram 

 

2.3 Input Unit 

 Input unit consists of the power supply unit which 

provides power to each and every every electronic 

component in the Robot. 

 The pesticide storage unit for storage of pesticide in 

liquid form 

2.4 Spray and Control Processing 

 The ARM 7 Controller LPC2138 is the Heart of the 

Robot. 

 The Driver Circuit is connected to the ARM 7 

Controller which in turn is connected to DC Motors 

For the purpose of Driving the Robot. 

 The Pesticide Pump is used to transfer the pesticide 

from storage tank to the Sprayer head. 

2.5 Output Unit 

 The Direction Control unit controls the direction of 

the robot wirelessly. 

 The Spraying Unit Will spray the pesticide in 

specified direction. 

 
 

3. IMPLEMENTATION 

Pesticide spraying mechanism with the help of current robotics 

technology is the main purpose of this project which would 

help the farmer in his day to day spraying activity. This project 

is basically a robot with an attached spraying mechanism and 

is divided in two parts. 

1) Robotic Chassis 
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2) Robotic Arm with spraying mechanism 

First we started by designing the chassis for our robot. Our 

main challenge was to design an adjustable chassis which 

could carry a load of 20-25 Kgs, so for it we used iron as the 

metal for chassis. But the chassis itself weighed 5Kgs, so in 

order to avoid excessive weight of the device, iron has not 

been used as the only metal in the chassis of the device; 

whereas aluminum is used in most part of the chassis and iron 

has been used only in some places instead of aluminum as 

aluminum is a brittle metal. The image of chassis made with 

optimum use of iron and aluminum which runs of four wheels 

is shown here. 

 

Fig- 4 Chassis 

 

Two D.C. motor are fixed in the backside with torque of 

30Kg.cm. Two free wheels are fixed in front portion of the 

chassis. The shaft of these four wheels has been attached to a 7 

cm diameter small wheel. The small wheel cannot run directly 

on field because in doing so, it is not possible to get complete 

ground clearance as the field is uneven. Hence, small wheel is 

attached with a bigger wheel of diameter 22 cm with the help 

of a chemical solution, Araldite. It should be noted that the 

motor shaft cannot be attached directly to the bigger wheel, 

therefore small wheel is used. 

Having connected the four wheels to the shaft of the motor, 

80*60 cm fiber sheet is placed on the chassis of robot with a 

view to making room for placing any material thereon. The 

sheet also acts as the base to the entire components placed on 

the chassis. 

 

Fig- 5 Chassis with Tyres 

 Now moving forward to robotic arm, the arm is fixed in the 

centre of front portion of robot. In order to facilitate smooth 

spraying of pesticide in any direction, the arm is fixed in the 

centre of the front. Two aluminum strips of 2 feet each are 

penetrated at parallel distance of 6 inch on the big wheel. 

Holes are made at a distance on 2 inch in both the strips to 

give support with an 8 inch nut-bolt. 

Further a small wheel is joined with araldite to the bottom of 

big wheel, which is placed parallel on 7 kgcm motor shaft. The 

motor cannot be place directly on the chassis so in order place 

it we have welded a hollow iron pipe to the aluminum strip 

and have also attached screws to the welded portion. Moreover 

one thing should be clear that the robotic arm is not able to 

balance itself properly so in order to solve the balancing 

problem we have used four wheels, each of 7 cm in the bottom 

portion of the arm. These small wheels will rotate on the fiber 

sheet. 

 

Fig- 6 Robotic ARM 
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Above shown is the base which have used for the robotic arm. 

Between the two aluminum strips we have a C-clamp so that 

they strips remain parallel to each other. On one side of the 

aluminum strip we have drilled a hole of 1cm. In this hole we 

will attach a motor of 12 kgcm. This motor would be attached 

to the robotic arm and will provide the horizontal and vertical 

movement to the arm.  

Now, with the help of these two motor we could get the free 

angle rotation for the spraying mechanism. 

Below we have attached the photo of robotic arm wherein we 

could see the rotation. 

 

Fig- 7 Side view of Robot 

We are now left only with the spraying mechanism and the 

storage device for pesticide. For the spraying mechanism we 

have used a DC motor pump which is commonly used in cars 

and for the storage device we have taken a 4ltr container. The 

pump we have used is a submersible one so we have to insert a 

portion of pump into the container and the remaining portion 

is kept on the outer side of the container. This was done by 

drilling a hole through one side. The pump works on 12V DC 

supply and so it could be easily connected with the battery. 

The complete mechanism works on battery. Below we have 

shown the complete picture of our robot mounted with each 

and every component. This would help you  to understand the 

working and its mechanism. 

 

Fig- 8 Fully Assembled Robot 

 

4.  MERITS 

1. Wireless operation will eliminate the health issues and 

would even save them from tedious work. 

2. It will have less use of manpower. 

3. Efficient and health conscious operation due to remote 

sensing. 

4. With the help of live feed of spraying the farmer is 

expected to control the robot wirelessly from a distant 

place.  

5. This Robot is expected to be an all terrain robot. 

 

5.  DEMERITS 

1. During the rainy season the sloppiness would reduce the 

speed of the robot. 

2. All the electronics components mounted on the chassis 

need to be covered properly else environmental changes 

could alter the output. 

3. The system is bulky.  

 

6.  FUTURE SCOPE 

1. The spraying mechanism can be closely observed by 

using a camera which would be mounted near the robotic 

arm giving the farmer live feedback of the spraying. 

2. Integrated GSM module which could control the 

start/stop and run operation of the robot. 

3. SMS based system to start and stop the service 

4. Preprogrammed GUI based navigation system 

5. Android interface to navigate the robot 

6. Programming based on crop type and amount. 
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