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ABSTRACT

Grape is a very important product in India. In India,
Maharashtra, Karnataka and Tamil Nadu are the main
contributors to the production of grapes. Out of the total
production of grapes, 70 % is produced in Nashik district
itself. However, vineyard farming in Nasik faces many
threats. Downy mildew and mealy bug are the pests that
create the most problems to vineyards. The proposed system’s
aim is to try and provide automated remote monitoring of the
vineyard and detection of disease and if required starting
spraying devices remotely.

The implemented system uses sensor nodes to measure
weather of the environment; the measured data collected is
sent to a central server using the Internet. Users can access
data remotely using internet connection. In this system a
sensor network is fixed at the vineyard and end user move at
any location. The end user can access central server data with
the help of an android application. Disease detection is done
with the help of algorithms. All available weather monitoring
systems do not send data directly to the end user. It requires a
data logger to read data from a monitoring node and provide it
as an input to the software module for further analysis. It
increases the delay in disease prediction, labor cost, and
dependency. Another limitation of available systems is that
the user has to compulsorily visit the vineyard to read weather
data.
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1. INTRODUCTION

Grape is a very important product in India. In India,
Maharashtra, Karnataka and Tamil Nadu are the main
contributors to the production of grapes. Out of the total
production of grapes, 70 % is produced in Nashik district
itself. However, vineyard farming in Nasik faces many
threats. Downy mildew and mealy bug are the pests that
create the most problems to vineyards. The proposed system’s
aim is to try and provide automated remote monitoring of the
vineyard and detection of disease and if required starting
spraying devices remotely.

The implemented system uses Sensor nodes to measure
weather of the environment; the measured data collected is
sent to a central server using the Internet. Users can access
data remotely using internet connection. In this system a
sensor network is fixed at the vineyard and end user is the
mobile. The end user can access central server data with the
help of an android application. Disease detection is done with
the help of algorithms. All available weather monitoring
systems do not send data directly to the end user. It requires a
data logger to read data from a monitoring node and provide it
as an input to the software module for further analysis. It
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increases the delay in disease prediction, labor cost and
dependency. Another limitation of available systems is that
the user has to compulsorily visit the vineyard to read weather
data.

2. LITERATURE SURVEY

Feasibility study [1] on field data acquisition is done.
Objective of research work was to develop a short packet
format using Global System for Mobile Communications
(GSM) functionality for remote long distance communication.
The system shows good results for Authentication of packets
and correctness of data. It is implemented for checking
accuracy of developed small packet format.

Data acquisition system [2] collects real time weather data
from respective farms and sends it to the central server
managed in the farmer’s house. The bacteria dorsalis is a
common disease in Taiwan that causes loss of many fruits and
vegetables. The system implemented using the trapping tube
for bacteria dorsalis and when the threshold is crossed, it
gives an alert message to the farmer. It makes long distance
communication possible. In this research, a farmer has to
maintain the remote node as well as the host platform. The
system was implemented for controlling the disease and not
for prevention of disease.

The camera sensor was implemented for detection of downy
mildew pest in agriculture [4]. The technology used for
detection of downy mildew symptoms was based on image
processing. Sensors are integrated with image grasping, image
pre-treatment and final detection of disease. With the help of
camera sensor visual symptoms of downy mildew pest were
detected, but visual symptoms appear to crop or fruit when the
crop is already infected by downy mildew pests.

IIT Bombay [6] implemented system to detect downy mildew
based on weather information. They apply a semi empirical
model to weather data and find the probability of disease.

“Downy Mildew of Grape” by Michael A. Ellis [9], provides
study about Downy mildew pest. Downy mildew is very
major disease in the US and Asia and Europium region.
Downy mildew pest can cause direct yield losses by rotating
from florescence, leaves, cluster and shoots. Downy mildew
developed and spread within very short period and can
damage whole plots.

3. MOTIVATION

The Author has seen very closely the economic losses of
vineyard farmer due to downy mildew infection. The farmer
does not have a real time value of environment, hence they
apply pesticides only based on their past experience and pre-
decided schedule. The Author has observed and experienced
the problems face by farmers due to drastic fluctuation in the
environment, soil compositions, pest and insects. As
vineyards require huge investment and it has very huge
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demand in a Global Market, farmers require any automated
system to solve this problem.

Requirement analysis and feasibility study of this system are
performed with actual participation of vineyard farmers, a
pathologist from grapes research center.

The photograph shown in the figure 2 is an actual field
photograph of the weather station at grape research center, B.,
Nasik.

Fig 2: Weather acquisition device in Grapes research
center

4. MATERIALS AND METHODS USED

4.1 Monitoring Node Configuration

Figure 3 shows the architecture of Remote monitoring node
used in disease detection system. The hardware consists of
Remote monitoring node that is physically placed in vineyard
consist of many standard electronics components. The
ATmega232 AVR microcontroller is used for the overall
processing of the remote node. MAX232 chip is used between
RS232 and micro co- ntroller. MAX232 handles the
responsibility of signal conversion between RS232 and
microcontroller. ULNDarglington drivers are used for
connecting different devices to the remote node. Using
ULNDarlington drivers we can connect four devices of 230
volts to the remote node. Sensors monitored data is sent to a
central server with the help of Internet. Figure 4 shows the
monitoring node implemented in disease detection system.
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Fig 3: Architecture of Remote monitoring node
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Fig 4: Actual Remote monitoring node

The figure 5 shows the PCB (Printed circuit board) layout of
monitoring node, PCB layout electrically connects electronic
components using conductive tracks.
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Fig 5: PCB layout of remote monitoring node

The figure 6 shows pin out of ATmega microcontroller.
ATmega32 is high performance Low-Power AVR 8 bit
microcontroller. Port AO... A7 serves as the analog inputs to
the A/D Converter. Port B, C and D is an 8-bit bi-directional
1/0 port with internal pull-up resistors. 32K bytes of System
Program memory, 1024 bytes EEPROM, 2K byte SRAM, 32
general purpose /O lines, 32 general purpose working
registers, On-chip Debugging support and programming.

N
(XCK/TO) PBO O] 4 40 [d PAD (ADCD)
(T1) PB1 4 2 39 [O PA1 (ADCT)
(INT2/AIND) PB2 O] 3 38 [0 PAZ (ADC2)
(OCO/AINT) PB3 [ 4 37 [ PA3 (ADC3)
(55) PB4 ] 5 36 [0 PA4 (ADC4)
(MOSI) PBS [ & 35 [0 PA5 (ADCS)
(MISO) PBE O] 7 34 [0 PAB (ADCS)
(SCK) PB7 ] & 33 [0 PA7 (ADCT)
RESET [ & 32 [ AREF
VCC ] 10 31 [0 GND
GND O 11 30 @ AVCC
XTAL2 O] 12 29 O PC7 (TOSC2)
XTAL1 O 13 28 @ PC6 (TOSCH1)
(RXD) PDO ] 14 27 [@ PC5 (TDI)
(TXD) PD1 [ 15 26 [0 PC4 (TDO)
(INTO) PD2 ] 16 25 @ PC3 (TMS)
(INT1) PD3 ] 17 24 O PC2 (TCK)
(OC1B) PD4 ] 18 23 [0 PC1 (SDA)
(OC1A) PD5 ] 19 22 [ PCO (SCL)
(ICP1) PD6 O 20 21 [0 PD7 (DC2)

Fig 6: Pinout of ATmega32 Microcontroller
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4.2 Algorithm
The system uses two algorithms. First for continuous
prediction of downy mildew disease based on climatic data
provided by research center. Another algorithm predicts future
weather conditions using Newton’s Forward Difference
Interpolation Formula.

4.2.1 Algorithm

1. Minimum and maximum temperature, and Minimum and
maximum humidity stored on a central server is compared
against data provided by the research center.

2. Based on step 1 comparison Cumulative count of weather
data is calculated continuously for 4 to 8 days.

3. When the cumulative total of these values exceeds count 34
risk of disease started.

4. When the count reaches to 34 generate an alert at End user
application as well as send GSM SMS to farmer registered
mobile number.

4.2.2 Algorithm

Future prediction of disease is based on newton’s forward
difference

Lety = f (x) be a function which takes values f (x0), f (xO+ h),
f (x0+2h),..., corresponding to various equi-spaced values of x
with spacing h, say x0, x0 + h, x0 + 2h, ... . Suppose, we wish
to evaluate the function f (x) for a value x0 + Ph, where p is
any real Number, p= (x-x0) /h

Yx =Yg + P AYo+P(P-1)2! A’ Yq + P(P-1)/2! A? Y, + P(P-
1)(P-2)/3! A® Y + P(P-1)(P-2)(P-n+1)/n! A" Y,

1. Enter start to end date. Start and end date shouldn’t be a
future date. It is considered as the value of X, q (1)

2. Weather data of start to end date available at central server
is accessed at end user android application. It is considered as
Ya, b, c,d (“)

3. For weather data there are four different parameters Y,
(Min temp), Y, (Max temp, Y, (min humidity), Y, (Max
humidity). Hence, calculate four forward different tables.

4. Apply Newton’s forward difference formula to calculate
future value based on difference tables generated in step 3.

5. Severity of disease risk is calculated based on the number
of days required to accumulate cumulative count 34. Suppose
It requires only 4 days to accumulate value 34 then the
severity of  disease is more. If it requires 8 days means the
severity of disease is low.

6. If the severity of disease is more farmer can start spray
device from his application remotely.

5. RESULTS AND DISCUSSION

The implemented system has three tier architecture. Second
tier is central server. To start the system, servlet stored at
central server should be deployed first. This is shown in figure
7.
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Fig 7: Deployment of web service
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Fig 8: Successful initialization of web service

Figure 8 shows the log created at server indicating that servlet
started successfully.

Figure 9 shows SignUp activity when new user wants to
install the system at his vineyard. After the Signup remote
user can login his application.

USERMAME (Username Availakle)
GGy

PASSWORD

FIRST WAME
GGy

LAST NAME
patil

0% WO
G830740513
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Fig 9: Sign Up activity
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The server activity that continuously checking cumulative
count threshold. If it crosses threshold alert is generated on
the end user application and GSM message is sent to a former
registered mobile number.

As compared to available weather monitoring system, this
system measures weather data and sends it continuously to the
remote central server. If disease is detected, an emergency
alert is generated on the end user application. Available
weather monitoring system only contains a monitoring node.
Analysis module is installed individually on a standalone
machine. When measured data is provided as input to analysis
module, then only it can show results. It is found very time
consuming, non-automated. End user application is not
mobile. But in implemented system only monitoring node
location is fixed and another part is mobile.

As shown in figure 10 implemented system reduces the
investment on vineyard and increases the profit. Traditionally
farmer sprays pesticide on a predefined schedule without any
real time field information. As we know pesticides are very
costly; they increase the investment on grape farming.
Pesticide sprays carries toxic chemicals into grapes and thus
the grapes get rejected in residue analysis. Residue analysis is
compulsory before selecting grapes to export in EU (European
Union). As shown in figure 10 investments on pesticide and
fungicide in the year 2012 and 2013 is around 50 to 70
thousand and the profit is 50 to 70 thousand. But considering
that the farmer installed our system in 2014 and its investment
increases little bit due to the cost of the system but its profit
increase Upto 1.5 lacks.
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Figure 10: Investment verses income ratio when the
farmer installs disease monitoring system with a 30,000
investment

Sensor implemented [5] for downy mildew detection works
on image processing technology.

A system implemented using image processing
technology only recover the vineyard from downy mildew
disease but can’t prevent the infection. Because the system [5]
detect disease when visual symptoms appear on the leaves and
cluster of the vineyard. Detecting disease in that stage is too
late.

As shown in figure 11 manual system detect disease on 10th
day when visual symptoms appear on the vineyard. But
intelligent disease detection system detects disease on 6™ day
based on weather condition analysis. When the cumulative
count becomes 34 disease is detected with critical or high risk.
This proves that the Intelligent disease detection system
predict disease in early stage and avoid further infection.

m44

39
isease detected on 6th day
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Figure 11: Comparison showing early prediction of downy mildew disease by implemented system with other

As shown in figure 12 Graph shows the temperature, humidity
measured by Metos® weather station. That weather station is
manufactured by Metos® instruments Pvt Ltd. We have

system

compared the result of our weather monitoring system with
the Metos® weather station result. The error is less than +1-C
and £1RH which proves the accuracy the system.
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Comparision of Weather Data reading of Existing
and Implemented system
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Figure 12: Graph showing difference of weather data reading of grapes research center and our implemented system

6. CONCLUSION AND FUTURE SCOPE
Real time monitoring of vineyard field is very urgent need of
the agriculture industry. Vineyard requires very huge
investment to increase export quality and quantity. Extreme
use of pesticides and fungicide increases cost of production of
grapes. Because farmers apply pesticides without any real
time information of crop and soil the implemented system
provides real time monitoring of weather data and probability
of disease. In implemented architecture one can add more
disease prediction, water pump On/Off, Soil water level
measurement.

This architecture can be used in medical field and water
pollution management. In medical field remote monitoring of
patient is required. End users are doctors, hence they get a real
time reading of various parameters of patient and alert of
threshold crossing.
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