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ABSTRACT

India is second most populated country in the world and to fulfill the basic needs of the population the country needs to 
have a watch on food, shelter and vesture. AI and machine learning has grabbed their place in many fields, one of those is 
agriculture. Using the prediction techniques and intelligence AI and machine learning has contributed a lot in the agricultural 
domain. In this paper we are focusing on an agrobot that analyzes the plant’s need by checking the soil moisture and need of 
water in the plant. It also analyses other needs of the plant and discover ways to increase the productivity of the plant. The bot 
has previously stored information of the diseases the plant would get affected from, the machine is trained and tested to check 
the same. The main work of the bot is to capture the image with the camera that is attached with raspberry pi 4. The agrobot 
checks  the input image by pre-processing the image and squinching the obnoxious raw material. The image acquisition is done 
and the image is filtered and enhanced to give the best possible information. Raspberry pi is trained with CNN algorithm. It 
does the feature scaling and find the region of interest. The CNN checks whether the plant is infected or healthy. If the plant 
is infected it predicts the disease the plant is suffering from, using the trained data. If a disease is encountered the agrobot 
provides the name of the disease. It also checks for the possible medication for it. The cause of the disease is then found and 
the suggestion for the prevention of the disease is also provided. This eventually increases the productivity of the crop. It 
interacts with the farmer and provide adjuration to increase the productivity of the crop thereby meeting the ever increasing 
demand of food of the increasing population. The agrobot doesn't need any external control, it moves on it's own. Using the 
concepts of machine learning and artificial intelligence the robot helps the farmer to produce the best quality crop. With less 
chemical use which eventually increases the food and soil quality. In this paper we have provided the brief of what the agrobot 
is capable of doing. It is a farmer friend which is working for the betterment of agricultural sector.
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INTRODUCTION

India is the second most inhabited country in  the globe.  To abide 
the rudiment need of the population, the country has to invest 
tons within the basic need like food, shelter, and vesture. India has 
70% of its total population engaged in farming activities and also 
the rest relies on farming.

Nowadays several agricultural operations are machine- controlled 
for higher productivity of the crop. Agricultural robot is an 
adeptrobot for providing automation in agricultural restrained 
activities and it will help  the farmers to get better productivity. 
This robot  does  a number of activities like analyzing plant's 
needs with the help of image processing, deep learning, and CNN 
algorithms. The discrimination of normal and affected plant leaf 
can be measured based on variation in temperature, humidity and 

colour. The human eye can perceive the red, green and blue colour 
component effectively which is know as RGB colour model in 
image processing, there are three orthogonal coordinate axes in 
3D, where each plane is assigned to red, green and blue; Then by 
calculating mean, variance and  standard  deviation of pixel one 
can obtain the least and most dominant colour in the image. The 
agrobot provides a way of proper interaction with the farmers and 
it also provide adjuration for the better productivity of the crop. 
The agrobot conveys that which is the best seed to be  seeded at the 
moment and what is required for it's better productivity. It helps 
in increasing the productivity of the crop by providing simple and 
beneficial techniques. It analyzes the plant with the help of a camera, 
detects the disease, and prefer medications for it. This Robot has a  
data cloud, with this data, the  robot  provides  adjuration for the 
activities that are to be done while farming. The robot is trained 
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developed previously, but no proper medications were suggested 
So to provide a solution to this, we have designed a system that 
detects the disease and provide medications also. It also provides 
an interaction with the farmers. It gives adjuration to the farmers 
to increase the crop productivity.

SYSTEM ARCHITECTURE

The system architecture of the project can be viewed as block 
diagram shown in the Figure 1.

There is a plant that is infected by a disease. The plant is first 
captured by the camera which is connected to the raspberry pi as 
shown in Figure 2. The captured image is processed in the raspberry 
pi 4 model B shown in Figure 3 .

The raspberry pi can be considered as mini computer. The 
raspberry pi is programmed to detect whether the plant is healthy 
or it is infected by a disease. If the plant is said to be infected, then 
which type of disease the plant is  suffering from is also checked, 
using different machine learning algorithms and the datasets. 
The raspberry pi compares the input data with the standard data 
provided in the dataset and hence the disease is detected from 
which the plant is suffering. The robot also suggest the medications. 
It checks the medicines or pesticides needed to cure the disease 
from which the plant is infected.

The name of the disease by which the plant is infected and the 
medications needed to cure the disease is provided to the farmer 
through the means of interaction. The agricultural robot display 
the name of disease and medicine prescribed to cure the disease.

The system’s main components are further explained in detail.

Raspberry Pi Camera

Camera connected with the raspberry pi is shown in the figure 
below. The raspberry pi camera takes the image as the input. The 
raw input is then sent to the raspberry pi for processing the image. 
An image is made up of pixels arranged in a form of square matrix, 
a two-dimensional view having coordinates as x and y.

Raspberry Pi

Raspberry Pi 4 Model B acts as a mini computer, it has a high 
demand in the field of IoT and machine learning [9]. The raspberry 
pi takes the input image from the raspberry pi camera and do 
the pre-processing of the image. The raspberry pi is linked with 

with machine  learning  algorithms  using the datasets. Machine 
learning is an application of AI that provides the system with the 
ability to learn, to become more accurate and improve performance 
without explicitly programmed. Machine learning uses predictions 
and hence produces an intelligent system that has the capability 
to take decisions. Machine learning algorithms are well known in 
many different  sectors,  due to their high performance and high 
utilities. AI and machine learning are the techniques that are now 
taking over the globe [1-4].

Robotics in the field of agriculture has been a target for agricultural 
campaigner from many years. The first report was issued from the 
February 1934 Modern Mechanix journal. The work in this field is 
still in progress. Till date many robotics project has been developed 
in the field of agriculture but none of them has such an interaction 
with the farmers. This feature let the project to protrude from 
others [5-7].

Robotization plays an important role in ameliorating agricultural 
production desire. Image processing is one style of signal processing 
for which the input is an image, namely a photograph or video 
frame. The output of image processing may be either an image or a 
set of criterions related to the image. Most of the image- processing 
techniques serve the image as a two- dimensional signal and 
appertain standard signal- processing techniques to it like noise 
rejection, gray scaling, etc. An image is an matrix  of  square pixels 
that are picture elements arranged in rows and columns [8].

LITERATURE SURVEY

Previously there were systems that detect the disease in a plant, also 
many system have been made to automate the activities in the field 
of agriculture. These systems where all separate systems and need a 
large capital to be installed. This paper introduce an agrobot that 
detect the disease and in addition provide the cause of disease and 
discuss some prevention to be taken so that the disease will not 
occur in future also the system provides the list of medication for 
the infected plant thereby increasing the productivity.

The paper solves the problem occurring in the previous system. It 
overcomes the lagging system by providing methods of prevention 
so that the crop is not infected. It also suggest the medication and 
cause of the disease is also find.

A huge amount of mechanized and remote controlled system 
has been developed in the field of agriculture but the researches 
doesn’t stop here, the module for disease detection has been 
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the medication. By rendering its surrounding information the 
agrobot suggest some methods to increase the crop productivity. 
As the environment is changing drastically the need to detect the 
disease has become essential. Only detecting the don’t work fruitful 
so the medication for these diseases is also provided [13].

CONVOLUTIONAL NEURAL NETWOR(CNN)

CNN are special types of feed-forward neural network in which the 
connectives of pattern between neurons.

The flow of the CNN algorithm with the description of its layers. 
It the diagrammatic representation of Convolutional Neural 
Network (CNN) (Figure 4).

This algorithms work is based on four layers.

1) Convolutional layer

2) ReLU/activation function

3) Pooling

4) Fully connected

ALGORITHM

Input: Image

Sliding window process ef extract features Normalize ef

Regularization of data features, size Repeat:

Forward propagation: c convolution(ef)

mp  max_pooling(c) fcfully_connected(mp) Class_
labelsoft_max(fc)

Backward propagation:

conduct backward propagation with Adam

Until wi convergences

Use the trained network to predict the labels

The Convolution Neural Network first take the image as input. To 
unveil the characteristics of visualization approaches for CNNs for 
plant disease diagnosis, we adopted various methods on a trained 
CNN model using a leaf disease dataset [16]. Keras with TensorFlow 
backend is used for training the CNN model. We halted the 
calculation at the layer of interest when the image is passed to the 
CNN. The feature extraction layer passes only the non-negative 
values to the upcoming layer as our network applies, the activation 
function, the rectified linear unit (ReLU), by simply visualizing 
the intermediate outputs can provide a rough implementation of 
“What part of the image was important for the inference?”. The 
extracted feature is analysed by the trained dataset. The image is 
then detected whether it diseased or healthy, if diseased then it will 
check which medication must be provided [14-16].

The Convolution theorem is expressed as:

Feature map = input*kernel

=∑𝑗 ∑𝑖 𝑖𝑛𝑝𝑢𝑡(𝑥 − 𝑎, 𝑦 − 𝑏)𝑘𝑒𝑟𝑛𝑒𝑙(𝑥 , 𝑦 )

The convolution layer consist of four layer each having a separate 
functionality. The convolution is the first layer and it is represented 
mathematically with an * sign. Let the input image represented as  I 
and a filter represented as F then the expression can be represented 
as

𝑋 = 𝐼 ∗ 𝐹 Dimension of image = (m,m) Dimension of filter = (,)

the datasets which contains the information of the diseases and 
medications to be provided for the given disease.

The result of the process is then displayed on the LCD screen 
and also the agrobot will provide the guidance to regain the crop 
health. The raspberry pi model B 4GB RAM. This can be viewed as 
a mini computer. The LCD display is connected with the raspberry 
pi to display the output it has generated by processing the image. 
The LCD display provides the information either in pictorial or a 
textual manner [10-12] (Figure 3).

PROCESS DESCRIPTION  

The agrobot will survey the crop by scanning the image of the crop 
through the raspberry pi camera. The camera takes the image as 
input for raspberry pi and starts with the pre- processing which 
include the elimination of the undesirable distortions from the 
image. The raspberry pi then extract the features of the image 
and proceed with the classification of the image as a normal or 
abnormal one. If the image is classified to be normal then the 
crop is not infected whereas if the image is classified as abnormal 
then it detects the disease with which the plant is suffering. The 
classification is done by using the machine learning algorithms 
which checks the feature extracted image with the training dataset 
whose prediction accuracy is checked by the test dataset. As soon as 
the disease is detected the process to suggest the proper medication 
starts. The robot is provided with the datasets of disease detection 
and medications which helps in detecting the disease and suggesting 

Figure 2: Camera for Image processing.

 
Figure 3: Raspberry Pi.

Figure  4: Workflow of CNN.



Singh P. OPEN ACCESS Freely available online

Agrotechnology, Vol.9 Iss. 3 No: 197 4

Dimension of output will be ((m-b+1),(m-b+1)) Fully connected 
layer X = wT . I + b

I=Input, w=weight, and b=constant (called bias)

CONCLUSION AND FUTHER DEVELOPMENT

In this paper, a literature review on automation in the agricultural 
field through robot is studied. Nevertheless, robots and data 
processing in agriculture are still on demand for development and 
standardization. Agrobot will detect the disease the crop is suffering 
from and provide medications to overcome the disease it will do an 
analysis and the patronage plants. It will provide a adjuration to the 
farmers to increase the crop productivity.

Systems have been made to detect the disease but the process is 
incomplete as only by knowing that the plant is infected won't 
help. So this paper deals with the same issue and finds the solution 
to this problem by providing the medications to the infected plant 
and providing preventive measure to stop the infection in other 
plants.

The paper can be further developed or enhanced with some more 
features as a highly skilled controlling activities like providing a 
dome to protect the plant from over-irrigation. The interaction 
in this paper is provided by the means of display, and the verbal 
communication is done using English language. The paper can be 
developed to communicate in different regional languages so the 
farmer could understand more clearly.
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