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Abstract - Primary outcome of the work is to develop an innovative architecture based on rotary wing unmanned aerial ve-
hicle (UAV) that be used for implementing a control loop for precisely spraying chemicals or pesticides on crops. Wireless 
sensor network is installed at the base station in the field. Based on the feedback received from sensor, the UAV decides the 
quantity of applying pesticides. A customized algorithm based on the instance based learning is the core component in terms 
of adjusting the flight path under dynamically varying wind direction and intensity (up to 20 km/h). 
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I. INTRODUCTION 
 
For improving the operations in a wide range applica-
tion types, UAV can be utilized in computing, aircraft 
and communication technologies [1]. Wire sensor 
network is one the type of these technologies. For 
health, military, inter vehicular, environment and 
structural monitoring application WSN is used [2][3]. 
Linear nature of  structure also be monitored by using 
sensor such us oil, gas, water pipelines, roads, bridges 
etc., Cross section of such alignment can be thin or 
thick line consisting of one or more sensors. The sen-
sor may be deployed in a random manner or regular 
fixed distances. 
 
In WSN numerous number of sensor nodes are built.It 
may vary from hundreds to even thousand, where each 
node is connected to one (or sometimes several) sen-
sors. A WSN node consists of radio receiver with 
antenna, a microcontroller and an interfacing circuit 
for interfacing battery to sensor [4]. Based on the 
parameters such as energy, memory, computational 
speed and communications bandwidth, the size and 
price of the sensor node is varying. WSNs can vary 
from a simple star network topology to an advanced 
multi-hop wireless mesh network topology. The 
routing and flooding are the propagation techniques 
between the hops of the network. 
 
The UAV networks created for various applications. 
The nodes may be replaced by new one because of 
failure or power constraints. When the load is low in 
green networks, the receiver in the node automatically 
switched off for power conservations. Link interrup-
tion may be frequently occurred due to the position of 
UAV and ground station [5][6].  Due to the interfe-
rence and natural conditions, the links have a high bit 
error rate. The reliability from the UAV network is 
very important for some applications such as sending 
earthquake information. Challenging research task in 

UAV are node mobility, network partitioning, inter-
mittent links, limited resources and varying QoS re-
quirements [7]. 
 
For agricultural applications, we propose an architec-
ture that can be employed to implement a control loop 
for spraying fertilizers or pesticides on crops using 
unmanned aerial vehicles. The wireless sensor net-
work sends a feedback signal to UAV to control the 
quantity of chemicals to be applied on the crops. Also 
frequent messages are exchanged between the UAV 
and WSN to adjust the intensity and direction of UAV 
winds. Based on the information stored by the WSN, 
it permits the UAV to spray the fertilizers or pesti-
cides in a preferred direction. The control loop must 
take care if  sudden and frequent changes in environ-
ment condition. 
Due to high speed of UAV and sudden changes of 
wind, some areas of the crop cannot have a sufficient 
amount of chemicals.In this paper, we proposed to 
develop a chemical concentration map based on the 
data provided by WSN. Instance based algorithm and 
Density based algorithm are to be proposed to develop 
these maps. 
This paper is structured as follows: in Section 2 we 
discuss related work on wireless sensor network and 
Unmanned Aerial Vehilce. Section 3 outlines the pro-
posed approach to spray pesdicidesSection 4 describes 
the methodology. The final section 5 concludes the 
paper. 
 
II. RELATED WORK 
 
The literature survey of proposed work is categorized 
in to three functional areas 
 
(i) Unmanned aerial vehicles (UAV), 
(ii) Wireless sensor networks (WSN) and  
(iii) Precision agriculture. 
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For precision agriculture applications, simulated un-
manned aircraft was proposed by Hunt et.al. Their 
objective was to compare information obtained from 
two different pixel sizes, one about a meter (the size 
of a small vegetation plot) and one about a millime-
ter. 
 
Maximum Amount Shortest Path (MASP) algorithm 
for novel data collection was proposed by Gao et.al. 
This increases network throughput as well as con-
serves energy by optimizing the assignment of sensor 
nodes. They formulated MASP as an integer linear 
programming problem and then solved with the help 
of a genetic algorithm. 
 
Mobi cluster protocol was proposed by Konstanto-
poulos et.al. That uses the urban buses to carry the 
retrieved information from isolated parts of WSNs. 
Its main focus is to maximize the connectivity, data 
throughput, and enabling balanced energy expendi-
ture among the sensor nodes. 
In order to organize the signals traveling in a multiple 
frequency channels Incel el.al. developed a multi-
channel MAC protocol. By using the protocol the 
throughput of WSN was maximized and also they 
achieved of interference and contention-free parallel 
transmissions on different channels by using this 
protocol. 
 
In real-time frost monitoring in vineyards Joao et al 
developed a collaborative system, which is made up 
of WSN and an aerial robot. The main advantage of 
their system is a dynamic mobile node carried by an 
aerial robot, which ensures communication between 
sparse clusters located at fragmented parcels and a 
base station. 
 
Unmanned agriculture monitoring system (Faical, 
2014) was developed by integrating sensors inagricul-
tural field with other wireless devices. Data collected 
from sensor  are transmitted to central server through 
different wireless devices and networks 
 
III. PROPOSED APPROACH TO SPRAY 
PESTICIDES 
 
The algorithm proposed to be deployed for in-situ 
adjustment of the UAV flight path or route is based 
on the data collected by the ground sensor nodes. 
UAV receives two inputs; concentration of chemical 
(pesticide) perceived at right hand side of the UAV 
(Right Sensor) and the other is concentration per-

ceived on the left (Left Sensor). The onboard system 
calculates the time that UAV spends in the altered 
route before returning to the predefined route and 
attempts to correct the quantum of pesticide sprayed 
by adjusting the track angle of the UAV flight. The 
methodology suggested in this research is founded on 
the principles of instance based learning (IBL) algo-
rithm.IBL algorithms classify instances based on 
classification of their most similar neighbors and they 
do not construct abstractions such as decision trees or 
rules at fundamental level. 
 
In the present case, data on pesticide concentration at 
two nodes (Right and Left nodes)corresponding to 
current UAV position) is processed incrementally. In 
the present research, UAV mission starts with a query 
on the concentration of sprayed pesticide in left sen-
sor and right sensor with reference to the current 
position and difference between the two is calculated. 
If the differences greater than a predefined threshold, 
then the time required to remain in the adjusted direc-
tion is computed. Initial angle to return to the direc-
tion after changing the route is stored and UAV route 
is accordingly altered. Subsequently UAV is returned 
to initial path and process is repeated till all the crop 
is sprayed. 
 
IV. METHODOLOGY 
 
Methodology for meeting the proposed objectives of 
this work has three core elements – 
 
Control Architecture: Development of control loop 
wherein UAV is taking responsibility to apply chemi-
cals or pesticides on particular area (crops) by virtue 
of feedback received from the wireless sensor net-
work that is installed at the ground level. 
 
Hardware: (i) Design and development of a quad 
rotor (2 kg payload, 80 N thrust, maximum speed of 
17 m/s and precision dispensing of chemicals up to 
0.25 litre per minute) with operational features neces-
sary for control, communication and accurate dispen-
sation of the chemicals. & (ii) Commissioning of the 
wireless sensor network    
 
Simulation and field trials: Simulation exercises 
and extensive field trials for demonstrating the feasi-
bility of the suggested method for real-world agricul-
tural practices. 
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CONCLUSION 
 
For agricultural applications, control loop architecture 
is to be proposed in this paper based on unmanned 
aerialvehicles. Where UAV is taking responsibility to 
apply chemicals on crops. Based on the feedback 
information from WSN placed at the ground, the 
quantity of chemicals to be applied is controlled. 
Furthermore, we will evaluate a UAV route change 
algorithm 
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