
 

 

 

 

Identification of Crop Varieties and Its Growth 

from Remote Sensing Images  
 

T.Williams
1 
and Dr.P.ShanthiBala

2
 

Department of Computer Science 

Pondicherry University 
1
williamsxristos@gmail.com, 

2
shanthibala.cs@gmail.com 

 

 
ABSTRACT:Agriculture is our part of life and also it is the 
backbone of Indian economy.Now days, the focus towards the 
development of agriculture got reduced drastically. The 
researchers have shown their interest towards other 
applications such as communication, remote sense, etc. In this 
work, remote sensing images have been used for the 
development of agriculture. It has been utilized for monitoring 
and management of land, water, and crop resources which are 
collected from various satellite images. Nowadays, growth of 
crops has been reduced considerably due to water scarcity and 
environmental hazards. This work helps to find out the 
suitable area for growing up the crops. So the maximum 
productivity can be attained. In this work, various crop types 
and growth rate is identified and notify to the agriculturalist. 
They can perform necessary improvement to develop our 
economy. We have used LabelMe and SAGA for labelling and 
identifying growth rate respectively. 

Keywords: Remote sensing, supervised classification, Bio-
Inspired algorithm, SAGA, LabelMe. 

 

I. INTRODUCTION 

Remote sensing is a procedure of gaining information 
about terrestrial,water, or an object without anysomatic 
contact between sensor and the subject of analysis.It can be 
broadly classified into two typessuch as active and passive 
remote sensing. Active remote sensing detects the objects by 
the reflection of the signal discharged by the satellite for 
example RADAR,LiDAR.Whereas passive remote sensing 
detects the objects using the natural energy such aslight,for 
example film photography, radiometers and infrared. 

Generally, image classification methods are used to 
analyse the images for different perspectives such as pattern 
recognition, remote sensing, etc. In this work, remote 
sensing images are taken into consideration in which it 
assigns land cover classes to pixels particularly in the field 
of agriculture.In this, image is classified using either 

supervised or unsupervised approach. Supervised approach 
requires prior knowledge about study area. Here, the image 
analyst selects the training pixels. The pixels are used to 
obtain different land cover features. The images are 
classified according to the selected features. Whereas, 
unsupervised classificationdoes not require the prior 
knowledgeabout the particular field. The large number of 
pixels that are mysterious are examined and further divided 
into different classes depending on natural groupings of 
images. Some of the applications of remote sensing include 
agriculture, mineral, weather forecasting, geomorphology, 
hydrology, etc. 

The agricultural applications involve crops, range land 
and livestock. Crop focuses oncrop identification, crop 
acreage, crop vigor, crop density, crop maturity, growth 
rates, crop forecasting and actual crops.Thedelineation of 
forest types, water quality,location of water, soil fertility, 
soil moisture, time of seasonal change have been identified 
in range. The cattle population, distribution of animals, 
disease identification, animal behaviour, age sex distribution 
are focused in livestock.In agriculture sensations,the remote 
sensing techniques can be used for recognition, 
identification, measurement, and monitoring 
variousagricultural services. 

In minerals exploration[1,2,3],the remote sensing tools 
are used toexamine economic mineral deposits.In current 
trends,remote sensing and digital image processing enables 
to use extra, spectral groups for mineral exploration. In 
Geomorphology [4,5,6],remote sensing used as an effective 
tool to understand the aerospace images which containsall 
information about the ground, the landform, the ecosystem 
and the resources in the area. 

The prediction of the weather is very crucial. Remote 
sensing plays a vital role in weather prediction[7,8,9]. The 
application of meteorological satellite helps to identify the 
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status of the clouds andcategorized into three forms such as, 
low, medium and high clouds. Based on that, prediction of 
the weather is performed.Hydrology [10,11,12] is the 
learning of H2O on the Earth's surface. It is 
naturallyconnected to many applications of remote sensing, 
such as forestry, agriculture and terrestrial cover. 

In this work, the agricultural remote sensing images are 
considered to improve the production of the crops. This is 
achieved by analysing the various parameters such as soil 
type, weather, etc. 

Thegrowth rate of crops has drastically reduced during 
the period of 2015- 2017. This work will help the 
agriculturalist to identify the types of crops which are 
suitable for the particular field and also notify the growth 
rate of the crops. Thus, we can improve the production ratio 
for the development of our country.  

This paper is organised as follows: section 2 explains 
the related work and various types of techniques. Section 3 
explains the features of proposed work. Section 4 concludes 
the work. 

 

II. RELATED WORK 
 

Remote sensing has turn out to be one of the most 
significant technologies in agriculture. Researchers pay keen 
interest in these fields as the growth rate of agricultural 
crops is declining day by day. Sami Khanal et al proposed 
[13] the method for state-of-art and thermal remote sense in 
precision agriculture using potential applications. This 
application is not restricted to detect plant disease, crop 
growth mapping etc. Even though it has advantages, it has a 
number of real-worldproblems such as attenuation, 
absorption, calibration etc. In agriculture, the growth of 
crops in complex soil and interaction of plants is limited. 
So, it must be consideredto increase the production of the 
crops. Atharvasharma et al [14] explained a convolutional 
neural network system for medium resolution images in 
remote sensing. New features must be used in order to adapt 
with the remote sensing for classifying the data, especially 
for Landsat data. He has computed a patch based sample 
from the multidimensional top of the atmosphere from the 
reflected data.  

Zhou qing-bo et al [15] proposed that agricultural 
monitoring has great potential in crop mapping in the 
planted areas, crop growth monitoring, crop yield 
estimation, natural disaster monitoring etc. It had a gradual 
response in the china agricultural remote sensing and 
monitoring system with the use of foreign data sources. He 
suggested that Chinese high resolution earth observation 
satellite (i.e., GF-1 and others) will play a precarious role in 
global remote sensing and monitoring community. 

Cooper McCann et al [16] proposed a Landsat surface 
reflectance data as a target for hyper spectral imagery.  It 
relies on two assumptions; the first assumption is to rectify 
the different spatial resolution of Landsat surface and hyper 
spectral pixel resolution. Second assumption is that changes 
in the atmosphere over 30-m pixel resolution which 
isassociated with the Landsat surface. The bootstrap 

algorithm is applied to several hyper spectral dataset at 
various fields.Marta Gomez gimenez et al [17]proposed the 
prospective of multispectral imagery. It is accomplished to 
examine and observe the grassland intensity and it is used 
within new environmentalcontexts. Mowing frequency 
classes is used to monitor the abrupt variations between 
couple of images. This paper highlighted the relevance of 
the beginning and ending of the growing season. The 
images are analysed in order to distinguish grazing 
practices. The author used rule based classification in a 
standard fashion and also used the significant different 
variables as a part of this algorithm.  

Pudumalar et al [18]proposed a method to help farmers 
in spreading the correct seed based on soil necessities. It is 
performed to increase production and gain profit. Thus the 
farmerscan plant the right crop to increasetheircrop growth 
in order to increase the overall productivity of the nation.Yi 
Tang et al [19] showed an agriculture sensing classifications 
method and it is used as similaritymeasure learning. It is 
performed to preserve the association between the similarity 
learning and the nearest neighbour based classification 
strategy. 

ThiteMonali.A et al[20] developed android based 
system forIndian agriculture. They found that it will be 
useful to for Indian agricultural management to improve 
their crop growth. This application would be a boon to the 
Indian farmers as it addresses the key problems of receiving 
the market updates of alteredcrops.Sayali Jog 
et.al[21]classified the agricultural images using various 
classifiers such as maximum likelihood, minimum distance 
and parallelepiped classifier. The testing of the results is 
performed by SVM and accuracy is compared with kappa 
statistics.  
Xia Zhang etal [22] proposed about the importance ofcrop 
classification is important and the supervision of precision 
agriculture. Hyper spectral image is a very important 
component on it. Crop organisation has a number of 
problems using hyperspectral remote sensing data which 
includes data redundancy, the spectral resemblance of crops, 
salt-and-pepper noise, etc. These issues are addressed by a 
new crop classification method FT-CPS-OOC (Class Pair 
Separability - Object Oriented Classification) which is a 
combination of FBS and OOC approach.Tanuja R.et al [23] 
proposed a software based system which is built on a 
database. It can give exact information about crops. More 
focus is given to soil testing and crop growth. Maximum 
yield is obtained depending upon the type of crops grown in 
particular soil. Farmers can take necessary steps on time if 
they have systematic information delivery through website, 
SMS etc. Farmers can also get good yield if they follow the 
agricultural procedures on time. 

Philipp Klug et al[24] proposed a model for supervised 
classification. It can dynamically classify the multi-temporal 
and multi-sensorial images. It is completely based on 
physical and physiological classification. Depending upon 
the availability of cloud free satellite images and the 
autonomous classification results has a high result of 85%. 
Good classification accuracy has been achieved and the 
transferability of approach can be confirmed. 
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Angel et al[25] proposed a technique to observe the 
irrigational parameter in the whole fieldfor developing a 
smart environment. The developed system ensures less 
energy consumption and the cost. It provides user friendly 
environmentforperforming agricultural irrigation. Hence, the 
wholesystem is used for promoting agriculture in a more 
automaticmanner.Marcio Pupin Mello et al[26] proposed a 
remote sensing approach which is used for yield forecast. 
They have estimated sugarcane yield that grown up from 
January to March which to match strongly with the official 
yield. It can predict the harvesting time for getting 
maximum profit. 

B. Yekkehkhany et al[27] proposed an airborne method 
for multi-temporal SAR (Synthetic Aperture RADAR) data. 
It is acompletely polarized L-band sensor that is used for 
agricultural organization. They have achieved better 
accuracy with the use of multi temporal data than other 
available data. SVM classifier is anefficient method 
forremote sensing data for any application. This 
methodrequiresfew training data as compared with other 
classification methods. Even though, this algorithm 
providebetter accuracy and the optimizations of kernel 
parameters improve the results. 

Foughali Karim et al [28] proposed an alert system to 
control the water stress on plants. It uses IOT technology. 
He created the decision support system intended to an 
agricultural community. It is performed to estimate the 
quantity of water required for irrigation. Farmers can benefit 
from dashboard software in the form of graph for the 
irrigation management. The reduction of the water stress 
soil condition is monitored and notification SMS will be 
transmitted through the application to the farmers.Violeta 
Poenaru et al [29] proposed a result which shows that NDVI 
generates more accurate crop condition. It destroysthe effect 
of soil affected by salt and inter-annual variability in arable 
land consumption. This is achieved due to rehabilitation 
measures and ameliorative works. Soil degradationand 
collaboration of using multi-spectral radar data for crops 
monitoring are established. Continuous monitoring of soil is 
performed by using the multi-temporal satellite data.It is 
made possible in the absence of in-situ measurements. 

Liping Di et al [30] proposed a remote-sensing-based 
on flood crop damagevaluation service system, RF-CLASS, 
has been developed in order to support crop data and 
protection decision-making. The model has been released to 
the end users for analysis and assessment.Although the 
assessmentby the end-user activities can bedesignated to the 
prototypical RF-CLASS, the system has certain restrictions 
on the exactness of the results. RF-CLASS abilities are 
appropriate mainly to the in-depth valuation of flood crop 

Brayan C Rusel et al[31] proposed the method to label 
the identity of objects using a web based image annotation 
tool. A large dataset was collected based on high quality 
annotations, object of different categories etc. Quantitative 
results were shown based on the quality, breadth and depth 
of the dataset. WordNet applications were used to enhance 
and improve the quality of image. 

Victor Olaya [32] explained that SAGA GUI(Graphical 
User Interface) which act as a linking element between the 
user and SAGA API(Application Program Interface). SAGA 
can work in different platforms such as grids, tables, shapes 
and layout. 

The existing system conveys only the existence of the 
crops in the respected geographical areas. Hence, there is a 
need of system to identify the type of crop which can be 
suitable for that location and also to specify the growth rate 
of the crops. In the work, it will identify the types of crops 
grown and also intimate growth rate of the crops. 
Accordingly, the agriculturalist can take effective measure 
to improve the production rate of the crops.  

 

III. PROPOSED WORK 

The proposed system identifies the crop varieties and its 
growth from the remote sense images. It extracts the crop 
images from the data set. It also includes crop annotations. 
The complete dataset is extracted from GitHub.The images 
are pre-processed and it is compared with the existing 
images in order to identify the crop varieties and growth 
rate. The varieties of crops are labelled using the web based 
annotation tool called LabelMe. So it will be easier for the 
user to identify the crop types. The growth rate of the crop is 
estimated using bio-inspired approach. It will be helpful for 
the farmers to know their rate of the crop growth and the 
information is passed to the farmers through SMS. The 
architecture of the proposed system is shown in the Fig.1. In 
this work, image pre-processing, image comparison, 
labelling of crops, calculation of growth ratehave been 
performed. 

 
 

A. IMAGE PREPROCESSING 

Image pre-processingis carried out to remove the unwanted 
distortions from the captured images and provides the 
clarity images. Thesepre-processed images are used for 
further processing in order to contribute better accuracy. In 
this work, contrast stretching, noise filtering and histogram 
modification are used. In contrast stretching, the range of 
intensity values is increased to improve the contrast of the 
images. Then,noises in the images are removed and flawless 
images are obtained by using noise filtering technique. 
Hence, the original imagesare preserved. The image is 
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enhanced using histogram modification. It is used because it 
provides a total description of the images and also relative 
frequency of the various grey levels in the images.  
 

 B. CROP LABELLING 

The pre-processedcrop images are labelled in order to 
identify the varieties of crop. In this work, LabelMehas been 
used to recognize group of images instead of single images. 
In contrast, LabelMe provides information about the images 
of crops in multiple viewpoints, sizes, and locations. It also 
identifies the type of the crops. It is performed by marking 
the area in the image. After completing the marking, the 
imagesarereformed and pop-up screen will appear which 
indicates the crop name. 

C.  IMAGE COMPARISON 

Once the images are lebelled, the images are compared. The 
image comparison is used to find the similarities between 
two images. In this work, images are compared to find the 
growth rate of crops. It is achieved by comparing the image 
datasets of current and previous month’s data. SAGA tool is 
a computer program which is used for analysing the 
geographical information system thus we have used for 
analysing the agricultural data. 
SAGA is used for comparing images and contains a set of 
image classification algorithms such as cluster analysis, box 
classification, maximum likelihood, region growth and 
pattern recognition. In this work,a SAGA tool is used to 
identify the growth rate of crops.In order to identify the 
growth rate of the crops, various parameters such as 
environmental conditions, soil types, etc. are considered. 
The proposed system is evaluated using crop growth rate, 
leaf area index, net assimilation rate, and relative growth 
rate and classification accuracy. 
 

IV CONCLUSION 

This paper provides information about the remote sensing 
images, its applications and various crop monitoring 
systems. The existing work is used to identify the affected 
areas of land and does not conveythe information about the 
type of crops. The proposed system compares the remote 
sensing of images using SAGA tools and type of crop is 
identified using the LabelMe approach. Growth rate of crop 
is calculated using various biological parameters. 
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