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Abstract : Many people in India depend on agriculture for daily livelihood. But farmers suffer a lot of problems during cultivation
of crops. One of the main problems is crop stress. Crop stress destroys the crop productivity and yield. Early detection of crop stress
will be very helpful for the farmers. Machine learning and deep learning can contribute a lot in this arena. This project attempts to
create a system to diagnose the crop stress. The system collects data as images. These are images of stressed grape crops and
collected in an image dataset. Different machine learning’s deep learning techniques are used for classification. Classification
models like LSTM, CNN and SIFT with LSTM are used here for crop stress diagnosis. In this system users can select any
classification model to predict the crop stress. After processing respective models diagnosis is communicated by the system which
is very essential for the farmers to improve farming which increases crop yield. The system identifies the type of crop stress affected
and also identifies the name of crop stress. After identifying stress, the system gives the proper solution to the crop stress affected.

. INTRODUCTION

Agriculture has an important role in the Indian economy. The agricultural sector provides not only food but also job opportunities.
Rise in population increases the demand for food. As a result of this production of food must be increased. This will only become
possible by cultivating more food items. Agriculture also supplies raw materials to various industries. It also contributes to our
national income. Thus agriculture is one of the most important factors that help in the development of our country. But nowadays
farmers suffer heavy losses due to crop stress. Lack of knowledge about new techniques, lack of proper supply of fertilizers and
pesticides, etc. are some reasons for this. Crop stress is the main problem. It decreases the total yield and thus causes a huge decline
in total production. Crop stress is something that affects the yield of plants. Environmental stresses that affect these plants reduce the
productivity of agriculture. The two types of stress occurring in plants are abiotic and biotic stress. Examples of abiotic stress are
flood, salinity, drought, etc. Biotic stress includes attack by some pathogens like fungi, bacteria, etc. The stresses that this project
deals with are bacterial blight, Boron deficiency, Chemical injury, drought, Fungal blast, Iron deficiency, Nitrogen deficiency,
Normal, Phosphorus deficiency, Potassium deficiency, Submergence and Zinc deficiency.

Proper diagnosis of these stresses will be very beneficial to the farmers. They can take proper measures according to the diagnosis
and give better treatment methods. Therefore a crop stress diagnosis system is essential for the farmers. It can detect the type of stress
and can give solutions to overcome those stresses. In this project a crop stress diagnosis system is developed which can take input as
crop stress dataset. Classification models like LSTM, CNN and SIFT with LSTM are used here for crop stress diagnosis. Users can
select any classification model to predict the crop stress. After processing respective models the system identifies the type of crop
stress affected and also identifies the name of crop stress. After identifying stress, the system gives the proper solution to the crop
stress affected. Thus the problems which involve crop stress can be rectified. With the help of deep learning it takes only less time
and also an easier method.

Il. LITERATURE SURVEY

Many sectors are applying machine learning models to address a variety of use cases. Below are just a few of the many applications
of machine learning in the real world.

S. Rajanarayanan, Lea Sorilla Nisperos and J.R. Ephraim Basal [1] proposed a technique on recurrent neural networks with
an aim to recognize pathogens with different deep learning stages. This paper detects whether small images contain a pathogen called
vibrio cholera. The method used to classify the images with pathogens is RNN for better and easier classification which can increase
the quality in pathogen determination. In this paper they have shown a methodology for the recognition of images which depends on
the Deep Recurrent Neural system. The RNN proposed engineering provides the best results for characteristic accuracy of 94%, with
Vibrio 200 cholera image and 200 for dataset and 80 images for test information. The proposed system has intelligent instruments to
incorporate this arrangement into future magnifying instruments.

Muhammad Hammad Saleem, Johan Potgieter, Khalid Mahmood Arif [2] proposed different deep learning approaches for
the detection pf plant diseases. Plant diseases can badly affect agricultural growth. Therefore their early detection is very important.
Many machine learning models have been employed for the detection and classification of plant diseases. Also using deep learning
techniques plant disease symptoms are identified. Moreover, several performance metrics are also used. This review provides an
explanation of deep learning models used to visualize various plant diseases. Also in this paper some research gaps are identified.
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Joanna M. Gambetta, Bruno P. Holzapfel , Manfred Stoll and Matthias Friedel [3] proposed a review for more research to
be done regarding sunburn in grapes. This paper gave an idea about how sunburns occur in grape plants. It also tells us the symptoms
of sunburn in grapes. This paper reviewed the impact of sunburn in crop production and yield. It consists of environmental factors
affecting sunburn development. Also it has some methods which help to overcome stress. There are strategies for sunburn protection.

Gregory A. Gambetta, Jose Carlos Herrera, Silvina Dayer, Quishuo Feng, UriHochberg and Simone D. Castellarin[4]
proposed a paper regarding drought stress in grapevines. In this paper they have suggested that grape is a fruit with greater economic
importance. This review has the results on grapevine drought responses.

A.Kavitha [5] proposed a paper in which how deep learning is implemented in smart agriculture. This paper also tells us the
applications of deep learning, machine learning, ioT, etc. They are very helpful in agriculture to minimize manpower. These
technologies are used by farmers to attain high crop yield, production, etc

Prabavathi S, Kanmani P[6] presented a system for automatic prediction and classification of plant leaf diseases. Various
surveys regarding different techniques are discussed. Image processing and feature extraction algorithms are used in the proposed
system. Deep convolutional neural network is used to identify the disease. Accuracy obtained by this methodology is noted.

Different machine learning and deep learning methods are used in the literature for prediction and classification. Various papers
use deep neural networks for classification purposes. In most of the literature convolutional neural networks are used for crop disease
classification. While reviewing different literature it is found that no work is carried out to perform SIFT with LSTM.

1. PROPOSED SYSTEM

The three types of classifications used for crop stress diagnosis are classification using LSTM, CNN and SIFT with LSTM. All
these three models are given with three radio buttons. After choosing any model, the user can select the input image. After that
preprocessing takes place and then by the choice of user developed appropriate model is used. In this phase the crop stress will be
identified, its type of crop stress will be identified and possible solution to treat crop stress will be displayed.

~ Preprocessing =~ Classification Solution for

Test Image ~ " Crop Stress

Fig 3.1 Architecture of proposed system

Preprocessing

Pre-processing is the first and important step before training a deep learning model with raw data. It is a process of converting
the raw data to fit into the network. The pre-processing models are operated on the captured images that modify into a proper model.
The chosen crop images can be reshaped and limited as it can be sampled in an effective manner. The pre-processing stage has
massive processes like image advancement, color space conversion, image reshaping, and image filtering. It is utilized to improvise
the visibility of an affected region in an image when compared with the actual image. The image which was opened by the user has
been preprocessed in this step.

Classification
Developed classification model is used in this phase where the user can select a choice of classification model to classify the input
image.

Solution for crop stress
In this part the classification model processes the input image and predicts the crop stress and gives a response to the user in the
form of a solution.

IV. RESULT ANALYSIS

The proposed solution is implemented in Python. To provide good human computer interaction, a graphical user interface is
designed. The project is dedicated to create crop stress diagnosis system in which the system take any image with user choice from
the dataset and it perform preprocessing, training by selecting any model and after that it will give the classification result in the terms
of stressed crop or normal, biotic or abiotic and as well as it gives suggestion for that respective stress in the form of message box
which is shown in figure 4.1, figure 4.2, figure 4.3, figure 4.4, figure 4.5 and figure 4.6.
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Fig 4.5. Identification of type of stress
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Fig 4.6. Identification of name of stress and solution

After identifying the type of stress, the system shows the name of the stress affected and also a solution to treat the identified stress.

V. CONCLUSION

Plant disease is a main challenge which affects the productivity and quality of the agricultural sector. Diagnosis of stress is very

important for better crop production. This project focused on developing an efficient diagnosing system to detect the crop stress
efficiently from crop images. The recognition and classification of various crop stress is a crucial process which improves the quality
of the fruits and increases productivity. This project work has developed a set of intelligent Machine Learning and Deep Learning
based models to identify the presence of stresses in grape plants. This work presented a crop image stress detection and classification
model by incorporating several processes. After detecting the stress the system identifies the type of stress affected and also the proper
solution to treat the identified stress.

REFERENCES

[1] S Rajanarayanan et al.: Recognition Of Pathogens Using Image Classification Based On Improved Recurrent Neural Network
With Lstm
DOI: 10.21917/ijsc.2019.0258

JETIR2207299 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | c788


http://www.jetir.org/

© 2022 JETIR July 2022, Volume 9, Issue 7 www.jetir.org (ISSN-2349-5162)

[2] Saleem, Potgieter, & Mahmood Arif. (2019). Plant Disease Detection and Classification by Deep Learning. Plants, 8(11), 468.
https://doi.org/10.3390/plants8110468

[3] Gambetta, J. M., Holzapfel, B. P., Stoll, M., & Friedel, M. (2021). Sunburn in Grapes: A Review. Frontiers in Plant Science,
11. https://doi.org/10.3389/fpls.2020.604691

[4] Gambetta, G. A., Herrera, J. C., Dayer, S., Feng, Q., Hochberg, U., & Castellarin, S. D. (2020). The physiology of drought stress
in grapevine: towards an integrative definition of drought tolerance. Journal of Experimental Botany, 71(16), 4658—4676.
https://doi.org/10.1093/jxb/eraa245

[5] A. Kavitha, 2021, Deep Learning for Smart Agriculture, INTERNATIONAL JOURNAL OF ENGINEERING RESEARCH &
TECHNOLOGY (IJERT) ICRADL — 2021 (Volume 09 — Issue 05)

[6] S, P., &P, K. (2021). Plant Leaf Disease Detection and Classification using Optimized CNN Model. The International Journal
of Recent Technology and Engineering (IJRTE), 9(6), 233-238. https://doi.org/10.35940/ijrte.f5572.039621

[7] Anami, B. S., Malvade, N. N., & Palaiah, S. (2020). Deep Learning Approach for recognition and classification of yield
affecting paddy crop stresses wusing field images. Artificial Intelligence in  Agriculture, 4, 12-20.
https://doi.org/10.1016/j.aiia.2020.03.001

[8] Santos, L., Santos, F. N., Oliveira, P. M., & Shinde, P. (2019). Deep learning applications in agriculture: A short review.
Advances in Intelligent Systems and Computing, 139-151. https://doi.org/10.1007/978-3-030-35990-4 12

[9] Vishal Meshram, Kailas Patil, Vidula Meshram, Dinesh Hanchate, S.D. Ramkteke,

Machine learning in agriculture domain: A state-of-art survey, Artificial Intelligence in the Life Sciences, Volume
1,2021,100010,ISSN 2667-3185

[10] Guo, Y., Zhang, J., Yin, C., Hu, X., Zou, Y., Xue, Z., & Wang, W. (2020). Plant Disease Identification Based on Deep Learning
Algorithm in Smart Farming. Discrete Dynamics in Nature and Society, 2020, 1-11. https://doi.org/10.1155/2020/2479172

[11] Gao, Z., Luo, Z., Zhang, W., Lv, Z., & Xu, Y. (2020). Deep Learning Application in Plant Stress Imaging: A Review.
AgriEngineering, 2(3), 430-446. https://doi.org/10.3390/agriengineering2030029

[12] Aditi, Nagda, M. K., & Poovammal, E. (2019). Image Classification using a Hybrid LSTM-CNN Deep Neural Network.
International Journal of Engineering and Advanced Technology, 8(6), 1342-1348. https://doi.org/10.35940/ijeat.f8602.088619

[13] Liu, J., & Wang, X. (2021). Plant diseases and pests detection based on deep learning: a review. Plant Methods, 17(1).
https://doi.org/10.1186/s13007-021-00722-9

[14] Nikhil Patil , Rajab Ali, Vaibhav Wankhedkar , Prof. Deepali Nayak, 2019, Crop Disease Detection using Deep Convolutional
Neural Networks, INTERNATIONAL JOURNAL OF ENGINEERING RESEARCH & TECHNOLOGY (1JERT) Volume 08,
Issue 03 (March — 2019)

[15] Chowdhury, Muhammad & Rahman, Tawsifur & Khandakar, Amith & Ibtehaz, Nabil & Khan, Aftab & Khan, Muhammad
Salman & Al-Emadi, Nasser & Reaz, Mamun Bin Ibne & Islam, Mohammad & Ali, Sawal. (2021). Tomato Leaf Diseases
Detection Using Deep Learning Technique. 10.5772/intechopen.97319.

[16] Mahesh Gowda Patil , Indira R. Umarji (2019) Identification of Crop Diseases using Deep learning by International Journal of
Research in Engineering, Science and Management

Volume-2, Issue-6, June-2019 www.ijresm.com | ISSN (Online): 2581-5792

[17] S, Poornam & A, Francis. (2021). Image based Plant leaf disease detection using Deep learning. International Journal of
Computer Communication and Informatics. 3. 53-65. 10.34256/ijcci2115.

[18] Sevakula, Rahul & Au-yeung, Wan-tai & Singh, Jagmeet & Heist, E. & Isselbacher, Eric & Armoundas, Antonis. (2020).
State - of - the - Art Machine Learning Techniques Aiming to Improve Patient Outcomes Pertaining to the Cardiovascular
System. Journal of the American Heart Association. 9. 10.1161/JAHA.119.013924.

[19] Kirtan Jha, Aalap Doshi, Poojan Patel, Manan Shah,A comprehensive review on automation in agriculture using artificial
intelligence,Artificial Intelligence in Agriculture,Volume 2,2019,Pages 1-12,ISSN 2589-7217

[20] Dive into Deep Learning by Aston Zhang, Zachary C. Lipton, Mu Li, and Alexander J. Smola

[21] Neural Networks and Deep Learning : A textbook by Charu C. Aggarwal

JETIR2207299 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ c789


http://www.jetir.org/

