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INTRODUCTION 

According to the international food production 
data tomato and potato are the most produced 
vegetables in the world accounting to a huge 
amount of kilotons in a year. These production 
quantities are affected by the pests and diseases 
that occur in tomato and potato plants. To prevent 
these diseases and pests, costly methods and 
various pesticides are used in the agriculture. The 
widespread use of these chemical methods harms 
plant health and human health as well as affects the 
environment negatively. Also these methods, 
increases the production costs. The diseases in 
plants can be determined by observing specific 
patterns in plants, but it is difficult to obtain these 
patterns in order to maintain plant’s health. There 
are various techniques available such as 
spectroscopic and imaging technology which can 
be used to obtain patterns. Farmers can make use 
of automation techniques and tools to integrate 
knowledge, product and services to improve 
productivity, grade and yield with the help of smart 
farming. It helps farmers to identify the plant 
disease in primary stage and take time to time 
decisions which in turn saves time and reduces loss 

of plant due to diseases. The purpose of this paper 
is to present details about the different diseases in 
potato and tomato plants and how to monitor 
diseases on plants and suggest better solution for 
healthy yield and productivity. Smart Farming 
provides technological solutions to the agri- 
cultural businesses as well as to the farmers. It has 
many applications in precision farming, weather 
forecasting, quality control, data analyses and 
collection, etc. With reference to that, crop disease 
detection is the subset of smart farming. Crop 
disease detection plays an integral role in the 
development of the crops. In present era, the 
approach used for detection by farmers is through 
naked eye. It requires continuous observation and 
monitoring which results into loss of time and it is 
expensive. In some regions, farmers need to go 
various places to take guidance from the experts. 
Henceforth, automatic prediction of various 
diseases on the crop will provide real time benefits 
to the farmers that will save time, money, and life of 
the crop. Two types of plants such as tomato and 
potato and their respective diseases are discussed 
below. 

TOMATO DISEASES 

Abstract 
Timely analysis and correct detection of plant disease is very essential in the field of farming and agriculture. 
In today’s world the farmer usually does everything manually including checking the leaves for diseases, 
sprinkling the pesticides etc. The incorrect amount of pesticides being used can harm the human system 
directly or indirectly. India is a country which has a base on agriculture, since it accounts for about 8% of the 
world’s agricultural output. In order to improve the farmer’s profit and India’s economy it is important to 
ensure proper care and growth of the crops. In this paper, we provide a study on the diseases and methods 
developed by a few researchers for detection of diseases in the tomato and potato plants, in the field of 
image processing. 
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i. Early Blight tomato disease – This common 
tomato plant disease appears as bull’s eye shaped 
brown spots on the lower leaves of a plant. Often 
the tissue around the spots will turn yellow. 
Eventually infected leaves will fall off the plant. This 
disease is caused by a pathogen (Alternaria solani) 
a fungus in the soil. 

 

ii. Septoria leaf spot – Appearing as tiny round 
splotches on the leaf, this tomato disease starts at 
the lower leaves. The spots have dark brown edges 
and lighter centers , and there are usually many 
spots on each leaf. Infected leaves turn yellow then 
brown and fall off. This is a fungal disease caused 
by bacillus subtilis. 

 

 

iii. Late Blight – Late blight is among the most 
destructive plant diseases, luckily it is not very 

common. Late blight is caused by a fungus forming 
water soaked splotches which are irregularly 
shaped. The spores of this disease are fast 
spreading with the wind. 

 

POTATO DISEASES 

i. Common scab- The pathogen infects the young 
tubers through the lenticels and wounds. The 
disease forms several cork like lesions and reddish 
spots. 

 

ii. Early Blight potato – This is a common potato 
disease occurring on the foliage. Early blight is first 
observed as small black lesions on the foliage. 

 

iii. Septoria – Less vigorous plants are affected. 
Small round spots with grey center and dark margin 
on leaves are seen. 
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METHODS 

Image processing is widely used precision 
agriculture for the images taken by remote sensing 
devices or field instruments. In the literature, image 
processing was used widely in the agriculture. For 
example, image processing used for the weed 
detection and the fruit grading, for the detecting, 
quantifying and classifying plant diseases, and for 
the phenotyping of plant disease symptoms. 
Recently, deep learning is used for the detection.  

Deep Learning is a representation learning method 
at their survey. Here representation learning means 
that algorithm finds the best way to represent data. 
Algorithm finds this representation through 
optimizations instead of semantic features. With 
this learning procedure, there is no need to do 
feature engineering. Because features are 
automatically extracted, mathematically, deep 
learning is artificial neural network with hidden 
layers. Perceptrons are inspired from the living 
neuron cells. Each perceptron has multiple inputs 
and activation function. Activation function makes 
the answer of the neuron non-linear without 
activation functions network is only linear 
combinations of the inputs. There are a lot of 
activation functions in the literature such as 
sigmoid, tanh, ReLU. ReLU is one of the most used 
activation function and it is found quicker to train. 

A. Image Acquisition 

It is the process of pictorial image creation of a 
physical view or the internal structure of an object. 
Image acquisition can be widely described as the 

activity of restoring a picture from some origin, 
usually a hardware-based source which can be 
processed along with processes that need to 
appear afterwards. Image acquisition is consistently 
the initial condition for the work flow series of 
image processing because as processing is possible 
only with the help of an image. The image obtained 
is entirely natural and is the consequence of any 
hardware which was handled to produce it. 

B. Pre processing 

Pre-processing involves enhancement of the visual 
appearance of images, increasing or decreasing the 
number of pixels of the dataset, resizing images 
and removing noise from the images. 

C. Image Segmentation 

It is the method of dividing a digital image into 
several parts. The primary aim of segmentation is to 
recognize objects Feature Extraction Feature 
Extraction or extract the related information from 
images, so that analyzing an image becomes easier. 
Objects and bounding line of images are located by 
using image segmentation. Pixels with similar label 
portion share distinguishing features for allocating 
a label to each pixel in an image. 

D. Feature Extraction 

Feature extraction is the process of deriving a set of 
values called features from an image, which 
provides information about the image for further 
processing. In the process of identifying the 
diseases in plants, features such as color, texture, 
morphological and color coherence vector are 
commonly used. 

1) Color features: A basic feature to observe change 
in plants is color. Color feature is commonly used 
by many researchers for classification of plant 
diseases. There are many methods for color feature 
extraction such as color histogram, histogram 
intersection, color correlogram, color co-occurrence 
matrix, color coherence vector etc. 
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2) Texture features: Texture is nothing but a 
duplicated structure of information or the 
arrangement of the structure that occurs at uniform 
intervals. Since every plant disease has unique 
structure, texture features are used to detect and 
classify plant diseases. 

3) Morphological features: Morphological features 
refer to a shape or a particular form of an object. As 
plants and plant diseases come with various shapes, 
morphological features are mostly used for plant 
disease detection. Using these features we can 
extract various components of an image. These 
components are used for extracting the boundary 
which separates different regions in an image and 
hence, plant disease can be identified easily. 

E. Pattern Matching and Classification 

It is the procedure of examining stated successions 
of tokens for the existence of the elements of some 
pattern. The task of matching algorithm is to 
compare features with index features of the image 
present in the database. Classification is a process 
of identifying the category of the observed pattern. 
Two major categories of classification are 
supervised and unsupervised. In supervised 
classification, training is required where user can 
choose sample pixels to form a class. Unsupervised 
classification needs no training and results are 
based on the software analysis without sample 
classes. Classification techniques such as support 
vector machine, neural networks, k- nearest 
neighbour, fuzzy logic etc. are used for plant 
disease detection. 

CONCLUSION 

It is shown that Squeeze Net is good candidate for 
the mobile deep learning classification due to it 
lightweight and low computational needs. Another 
advantage of using smaller network is the updating 
model. When the mobile application is updated 
through the mobile communication, it will cost 
lower data and updating speed will be higher. From 
literature it is evident that color, texture and 
morphological features are most suitable to identify 

and classify the diseases in plants. Most commonly 
used classification techniques for classifying plant 
diseases are artificial neural networks (ANN) and 
support vector machine (SVM). Automatic detection 
of plant diseases would solve the problem of 
expensive domain expert. Detection of plant 
diseases in early stage would help farmers to 
improve the crop yield, which in turn improves 
Indian gross domestic product (GDP). 
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