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Abstract— Agriculture is the very important sector of each 
country, where the gross domestic pay relies on it. The 
outcome of the agriculture or crop management was 
completely based on the end yield and the market rate. The 
complete factor of the crop yield depends on timely 
monitoring and suggestion .Crop classification based on 
high resolution satellite images are essential for supporting 
sustainable land management. The most challenging 
problems for their producing are collecting of ground based 
training and validation datasets. To increase the efficiency 
of ground data utilization it is important to develop 
classifiers able to be trained on the data collected in the 
previous seasons. In this study, we propose new deep 
learning method for providing crop classification maps 
satellite images. Main idea of the study is to utilize deep 
learning approach based on segmentation. Taking into 
account that collecting ground truth data is very time 
consuming and challenging task, the proposed approach 
allows us to avoid necessity for annual collecting of data 
and reducing the human efforts and resources. The 
research study clearly gives the idea and need of deep 
learning in the field of agriculture. The results were 
analyzed and the future perspectives were drawn with the 
obtained outcome.  
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Satellite remote sensing is a unique source of data for the 
identification of crop types over large areas,as described in the 
last two decades in scientific literature[e.g.Ortiz et al.,1997; 
Pohl and Van Genderen,1998;De Wit and Clevers,2004;Ok et 
al.,2012;Villa et al.,2015].A number of factors influence the 
accuracy of satellite-based crop maps:i.e. the spatial resolution 
of the imagery, the classification method, and the production 
time horizon,i.e.the temporal extent of the dataset and 
phenological stages covered[Hubert- Moy et al.,2001;Van Niel 
and McVicar,2004;Duveiller and Defourny,2010].Cultivated 
crops and site characteristics regulate the selection of the most 
suitable satellite dataset. This paper summarizes the 
followings: Sect. 2 describes related work which tells about 
basic criteria for for crop classification using deep learning 
techniques. Section 3 tells how to classify crop using various 
deep learning techniques . Section 4 explains implementation 
of proposed method to satisfy our problem statement. Section 
5 shows experimental analysis and results. Section 6 presents 
conclusion. 
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I. INTRODUCTION 

Crop classification maps derived from remotely sensed data 
are vital for many applied tasks such as crop yield 
forecasting,insurance,crop are estimation and also for 
decision makers. One of the newest and most researched 
technologies nowadays is deep learning.Deep learning is a 
technique used to create intelligent systems as similar as 
possible to human brains.It has made a big impact in all types 
of domains such as video,audio and image processing 
(Wason,2018;Sharma,2019).On the other hand,agriculture is 
humanity’s oldest and most essential activity for survival.The 
growth of population during the last years has led to a higher 
demand of agricultural products.To meet this demand without 
draining the environmental resources the agriculture 
uses,automation is being introduced into this 
field(Mehta,2016).The present project aims to merge both 
concepts by achieving autonomous weed recognition in 
agriculture;this goal will be reached by using new 
technologies such as Matlab,image processing and deep 
learning and Artificial Neural networks(ANN).These concepts 
will be explained in more detail throughout this 
document.Observation and assessment of crop status and 
development is a crucial topic for agronomic planning and 
management and for mitigating the effects induced by climate 
change and extreme events.To this aim,timely information on 
the area covered by different crops is necessary. 
 
                       II. LITERATURE REVIEW 
Basavaraj S. Anami et al[6] proposed the new technique for 
automate the recognition and classification of paddy crop 
stresses using the on field images and it has been 
successfully demonstrated by employing the deep learning 
techniques. The approach presented is applicable to 11 
classes of biotic and abiotic stresses from 5 different paddy 
crop varieties. The best performing pre-trained deep learning 
model VGG-16 has been used in the classification task. The 
maximum average stress classification accuracy of 95.08% 
has been achieved using the VGG-16 by learning over 6000 
images of Mugad 101 paddy crop variety. The results 
obtained are encouraging as the work considers more 
number of paddy crop stress classes and the varieties than in 
the reported works. But still, there is a scope for improvement. 
The stress classification performance of the VGG-16 model 
will be compared with the similar stateof-the-art models such 
as ResNet, GoogLeNet, Inception-v3, and LeNet as a future 
scope. The work carried out is challenging in terms of high 
irregularity in an outdoor environment. The generality of the 
proposed approach can make it applicable to a wide range of 
field crops, such as wheat, maize, barley, soybean etc. The 
effects of environmental conditions such as extreme 
temperatures and soil factors, the presence of combinatorial 
stresses, the quantification of stresses, and the prediction of 
the gap between yield potential and yield under stress can be 
the factors for further studies. On-time recognition and early 
control of the stresses in the paddy crops at the booting 
growth stage is the key to prevent qualitative and quantitative 
loss of agricultural yield. The conventional paddy crop stress 
recognition and classification activities invariably rely on 
human experts identifying visual symptoms as a means of 
categorization. This process is admittedly subjective and 
error-prone, which in turn can lead to incorrect actions being 
taken in stress management decisions. The work presented 
in this paper aims to design a deep convolutional neural 
network (DCNN) framework for automatic recognition and 
classification of various biotic and abiotic paddy crop stresses 
using the field images. The work has adopted the pre-trained 
VGG-16 CNN model for the automatic classification of 

stressed paddy crop images captured during the booting growth 
stage. The trained models achieve an average accuracy of 92.89% 
on the held-out dataset, demonstrating the technical feasibility of 
using the deep learning approach utilizing 30,000 field images of 5 
different paddy crop varieties with 12 different stress categories 
(including healthy/normal). The proposed work finds applications in 
developing the decision support systems and mobile applications for 
automating the field crop and resource management practices. 

 
III. PROPOSED WORK 

Deep learning is the integral part of Artificial Intelligence (AI), where 
it depicts the structure of the human brain and its process. The 
structure of the deep learning mainly termed as neural network which 
is processed with the hidden layers to improve the learning. We all 
have a doubt why is the need of AI in agriculture because it is 
completely a knowledge transformation and man work. The main 
reason is that the entire world is highly dependent on the biodiversity. 
The part of agriculture has a highest role in maintaining the 
biodiversity. We proposed a deep learning based system in which 
user will be able to upload the satellite image of the crop and get the 
classification out of it. The implement a different type of Crop 
classification system than the explained in  one that makes use of an 
ANN to differentiate between crops 
 
Flow Chart: 

 

Awareness: recognition of the problem. In the current project, 
this step englobes the realization of the Frame of Reference and 
the Literature Review in order to have a deeper understanding 
of deep learning and choosing the most appropriate image 
processing techniques. This is developed by doing a research 
about this project’s main concepts, which are robotics and 
automation, image processing and deep learning. 

 

Suggestion: design and development of an idea of how the 
problem could be solved. This will be addressed as the 
development of a prototype of the program by considering the 
techniques chosen in the previous step. The prototype will be 
developed in Matlab, with the functions of downloading the 
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images taken by th pre-processing those images and, 
finally, training and testing the network. 

Development: when the suggestion is proved to be 
feasible, it is implemented depending on what kind of IT 
application it is. This step will lead to the final solution, 
and it will be divided in two parts in this project: the final 
programming, which will be based on the previously 
done prototype, and the training of the ANN to identify 
and classify both crops and weeds. In order to be 
implemented, the project will use input as pictures And 
then process in MATLAB 

 

Fig: Segmentation 

Evaluation: the application is examined and validated. If 
the solution obtained does not fulfil the expectations, it is 
needed to go back to Awareness or Suggestion stage. 
This step will be done by testing whether the computer is 
able to identify and classify correctly the crops and weeds. 
In case it is not, the prototype done in the suggestion step 
would need to be modified either by changing the pre- 
processing techniques or the training options given to the 
network while programming. 
Conclusion: Results and the acquired knowledge are 
consolidated and written. This project focuses the most 
on the networks performance results such as the 
accuracy and loss as well as the characteristics of the 
computer. A comparison will be made with these 
results. 
 

Objective:  
 

1.To develop a system that will be very beneficial for farmers, 
Processing Company, distributors, retailers and customers 
2.The analysis of the classification techniques of deep learning 
3.To implement deep learning techniques for crop classification 
4.To develop a system for crop classification 
Comparative study of the classification techniques to analyze 
performance. 
 
 
 

IV. CONCLUSION 

 

Satellite monitoring capabilities are essential to understand large 
scale environmental changes affecting climate, biodiversity and 
humans. Vast resources have been invested in satellite 
development, launch and product creation, and thousands of articles 
have evaluated image classification methods for producing land-
cover maps. To date the results of these studies have not been 
synthesized to generate conclusive guidelines for selecting a land-
cover classification process. Our work bridges this gap via a meta-
analysis of peer-reviewed studies to statistically quantify 
improvement in accuracy achieved by different input data 
enhancements and classification algorithm choices. By identifying 
the current state-of-the-art, we provide pragmatic guidance, derived 
from years of published research, aiming to accelerate future 
processing and algorithmic developments that will yield further 
improvements in land-cover classification accuracy.  

The main practical application of our results is to help researchers 
decide which improvement methods are most promising. 
Researchers can prioritize their efforts by obtaining a clearer idea of 
expected improvements achieved by different methods. The highest 
improvement resulted from inclusion of texture with a mean increase 
in overall accuracy. The increase in overall accuracy achieved by 
including texture is attributed to the additional spatial context 
information provided. These easy to compute texture metrics should 
be a primary consideration for image classification of land cover . It 
showed that crop types could be identified by deep learning features 
in Sentinel-2 dense time series images with missing information due 
to clouds or cloud shadows randomly, which avoided spending extra 
time on missing information reconstruction. In the future, the 
networks can be extended to two dimensions to complete the 
semantic segmentation of time series images with missing values. 
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