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Abstract

Plant diseases are the significant elements impacting
food supply and minimizing production losses; hence
crop illnesses must be detected and recognized quickly.
Deep learning approaches have recently expanded their
applicability in plant disease identification, providing a
comprehensive instrument with accurate findings. In this
paper, we present a thorough assessment of the literature
to determine the art of present state in the application of
deep learning techniques for noticing and classification of

diseases of plants and identifying trends and gaps.

Keywords

Image processing Leaf disease Machine learning

Deep neural network


https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#auth-Palika-Jajoo
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#auth-Palika-Jajoo
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#auth-Palika-Jajoo
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#auth-Mayank_Kumar-Jain
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#auth-Mayank_Kumar-Jain
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#auth-Sarla-Jangir
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#auth-Sarla-Jangir
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#chapter-info
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#chapter-info
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#chapter-info
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#chapter-info
https://link.springer.com/bookseries/7899
https://link.springer.com/bookseries/7899
https://link.springer.com/bookseries/7899
https://link.springer.com/bookseries/7899
https://link.springer.com/conference/icetce
https://link.springer.com/conference/icetce
https://link.springer.com/
https://link.springer.com/
https://link.springer.com/
https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-07012-9_31
https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-07012-9_31
https://link.springer.com/book/10.1007/978-3-031-07012-9
https://link.springer.com/book/10.1007/978-3-031-07012-9
https://link.springer.com/book/10.1007/978-3-031-07012-9
https://link.springer.com/book/10.1007/978-3-031-07012-9
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#auth-Palika-Jajoo
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31#auth-Palika-Jajoo
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31/cover
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31/cover
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31/cover
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31/cover
https://link.springer.com/chapter/10.1007/978-3-031-07012-9_31/cover

This is a preview of subscription content, access via your

institution.

Vv Chapter EUR 29.95
Price includes VAT (India)

e DOI: 10.1007/978-3-031-07012-9_31
¢ Chapter length: 19 pages

¢ Instant PDF download

e Readable on all devices

e Own it forever

e Exclusive offer for individuals only

o Tax calculation will be finalised during checkout

> eBook EUR 93.08

> Softcover Book EUR 109.99

Learn about institutional subscriptions

References

1. Valliammai, N., Geethaiakshmi, S.N.: Multiple noise
reduction using hybrid method for leaf recognition. In:
2012 International Conference on Devices, Circuits
and Systems (ICDCS), 15-16 March 2012, Coimbatore,
India (2012)

2. Akhtar, A, Khanum, A, Khan, S., Shaukat, A.:
Automated plant disease analysis (APDA):
performance comparison of machine learning
techniques. In: Proceedings - 11th International
Conference on Frontiers of Information Technology,
FIT 2013, pp. 60-65 (2013). https://doi.org/10.1109
(FIT.2013.19

3. Gavhale, K.R.,, Gawande, U.: An overview of the

research on plant leaves disease detection using


https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-07012-9_31
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-07012-9_31
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-07012-9_31
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-031-07012-9_31
https://www.springernature.com/gp/librarians/licensing/license-options
https://www.springernature.com/gp/librarians/licensing/license-options
https://doi.org/10.1109/FIT.2013.19
https://doi.org/10.1109/FIT.2013.19
https://doi.org/10.1109/FIT.2013.19
https://doi.org/10.1109/FIT.2013.19

image processing techniques. IOSR J. Comput. Eng.
16, 10-16 (2014)

. Lu, J., et al.: An in-field automatic wheat disease
diagnosis system. Comput. Electron. Agric. 142,
369-379 (2017)

. Kaur, P., Singla, S.: A review on plant leaf disease
detection techniques. Int. J. Innov. Eng. Tech. 7,
539-543 (2016)

. Singh, V., Mishra, AK.: Detection of plant leaf diseases

using image segmentation and soft computing

/10.1016/).inpa.2016.10.005

. Padmavathi, K., Thangadurai, K.: Implementation of
RGB and grayscale images in plant leaves disease
detection — comparative study. Indian J. of Sci. and
Tech. 9, 1-6 (2016)

. Mohanty, S., Hughes, D., Salathe, M.: Using deep
learning for image-based plant disease detection.
Front. Plant Sci. 7, 1419 (2016). https://doi.org/10.3389
/fpls.2016.01419

. Lu, Y., Yi, S, Zeng, N, Liu, Y., Zhang, Y.: Identification of
rice diseases using deep convolutional neural

networks. Neurocomputing 267, 378-384 (2017)

10. Bakhshipour, A., Jafari, A.: Evaluation of support

vector machine and artificial neural networks in

weed detection using shape features. Comput.


http://dx.doi.org/10.1016/j.inpa.2016.10.005
http://dx.doi.org/10.1016/j.inpa.2016.10.005
http://dx.doi.org/10.1016/j.inpa.2016.10.005
http://dx.doi.org/10.1016/j.inpa.2016.10.005
https://doi.org/10.3389/fpls.2016.01419
https://doi.org/10.3389/fpls.2016.01419
https://doi.org/10.3389/fpls.2016.01419
https://doi.org/10.3389/fpls.2016.01419

11.

12.

13.

14.

15.

16.

Electron. Agric. 145, 153-160 (2018)

Pardede, H.F., Suryawati, E., Sustika, R, Zilvan, V..
Unsupervised convolutional autoencoder-based
feature learning for automatic detection of plant
diseases. In: 2018 International Conference on
Computer, Control, Informatics and its Applications
(IC3INA), pp. 158-162. IEEE, Tangerang (2018).
https://doi.org/10.1109/IC3INA.2018.8629518

Park, K., Ki Hong, Y., Hwan Kim, G, Lee, J.:
Classification of apple leaf conditions in hyper-
spectral images for diagnosis of Marssonina blotch
using MRMR and deep neural network. Comput.
Electron. Agric. 148, 179-187 (2018)

Gan, H., Lee, W.S., Alchanatis, V., Ehsani, R., Schueller,
J.K.: Immature green citrus fruit detection using color

and thermal images. Comput. Electron. Agric. 152,
117-125 (2018)

Liang, Q. Xiang, S., Hu, Y., Coppola, G., Zhang, D.,
Sun, W.: PD2SE-net: computer assisted plant disease
diagnosis and severity estimation network. Comput.
Electron. Agric. 157, 518-529 (2019)

Kaya, A., Keceli, AS., Catal, C,, Yalic, H.Y., Temucin, H.,
Tekinerdogan, B.: Analysis of transfer learning for
deep neural network based plant classification

models. Comput. Electron. Agric. 158, 20-29 (2019)

Too, E.C,, Yujian, L., Njuki, S., Yingchun, L.: A

comparative study of fine-tuning deep learning


https://doi.org/10.1109/IC3INA.2018.8629518
https://doi.org/10.1109/IC3INA.2018.8629518

17.

18.

19.

20.

21.

models for plant disease identification. Comput.

Electron. Agric. 161, 272-279 (2019)

Sanga, S.L., Machuve, D., Jomanga, K.: Mobile-based
deep learning models for Banana disease detection.
Technol. Appl. Sci. Res. 10(3), 5674-5677 (2020)

Chohan, M., Khan, A., Katper, S., Mahar, M.: Plant
disease detection using deep learning. Int. J. Recent
Technol. Eng. 9(1), 909-914 (2020). https://doi.org
/10.35940/ijrte.A2139.059120

Kumar, T., Mahrishi, M., Meena, G.: A comprehensive
review of recent automatic speech summarization
and keyword identification techniques. In:
Fernandes, S.L., Sharma, T.K. (eds.) Artificial
Intelligence in Industrial Applications. LAIS, vol. 25,

/10.1007/978-3-030-85383-9 8

Khamparia, A., Saini, G., Gupta, D., Khanna, A., Tiwari,
S., de Albuquerque, V.H.C.: Seasonal crops disease
prediction and classification using deep
convolutional encoder network. Circ. Syst. Sign. Proc.
39, 818-836 (2020). https://doi.org/10.1007
/s00034-019-01041-0

Hasan, R., Palaniappan, S., Raziff, A.R.A.,, Mahmood,
S., Sarker, K.U.: Student academic performance
prediction by using decision tree algorithm. In: 2018
4th International Conference on Computer and
Information Sciences (ICCOINS), pp. 1-5 (2018).
https://doi.org/10.1109/ICCOINS.2018.8510600



https://doi.org/10.35940/ijrte.A2139.059120
https://doi.org/10.35940/ijrte.A2139.059120
https://doi.org/10.35940/ijrte.A2139.059120
https://doi.org/10.35940/ijrte.A2139.059120
https://doi.org/10.1007/978-3-030-85383-9_8
https://doi.org/10.1007/978-3-030-85383-9_8
https://doi.org/10.1007/978-3-030-85383-9_8
https://doi.org/10.1007/978-3-030-85383-9_8
https://doi.org/10.1007/s00034-019-01041-0
https://doi.org/10.1007/s00034-019-01041-0
https://doi.org/10.1007/s00034-019-01041-0
https://doi.org/10.1007/s00034-019-01041-0
https://doi.org/10.1109/ICCOINS.2018.8510600
https://doi.org/10.1109/ICCOINS.2018.8510600

22.

23.

24.

25.

26.

27.

Mirjalili, S.: Genetic algorithm. In: Mirjalili, S. (ed.)
Evolutionary Algorithms and Neural Networks. SCI,
vol. 780, pp. 43-55. Springer, Cham (2019).
https://doi.org/10.1007/978-3-319-93025-1 4

Tete, T.N., Kamlu, S.: Detection of plant disease using
threshold, k-mean cluster and ann algorithm. In:
2017 2nd International Conference for Convergence
in Technology (12CT), pp. 523-526 (2017).
https://doi.org/10.1109/12CT.2017.8226184

Islam, T., Sah, M., Baral, S., Roy Choudhury, R.: A
faster technique on rice disease detection using
image processing of affected area in agro-field. In:
2018 Second International Conference on Inventive
Communication and Computational Technologies
(ICICCT), pp. 62-66 (2018). https://doi.org/10.1109
/ICICCT.2018.8473322

Mia, M.R., Roy, S., Das, S.K,, Rahman, M.A.: Mango
leaf disease recognition using neural network and
support vector machine. Iran J. Comput. Sci. 3(3),
185-193 (2020). https://doi.org/10.1007
[s42044-020-00057-z

Guo, C, Zhang, J., Liu, Y., Xie, Y., Han, Z, Yu, J.:
Recursion enhanced random forest with an
improved linear model (RERF-ILM) for heart disease
detection on the internet of medical things platform.

/10.1109/ACCESS.2020.2981159

Vaishnnave, M.P., Devi, K.S., Srinivasan, P., Jothi,


https://doi.org/10.1007/978-3-319-93025-1_4
https://doi.org/10.1007/978-3-319-93025-1_4
https://doi.org/10.1109/I2CT.2017.8226184
https://doi.org/10.1109/I2CT.2017.8226184
https://doi.org/10.1109/ICICCT.2018.8473322
https://doi.org/10.1109/ICICCT.2018.8473322
https://doi.org/10.1109/ICICCT.2018.8473322
https://doi.org/10.1109/ICICCT.2018.8473322
https://doi.org/10.1007/s42044-020-00057-z
https://doi.org/10.1007/s42044-020-00057-z
https://doi.org/10.1007/s42044-020-00057-z
https://doi.org/10.1007/s42044-020-00057-z
https://doi.org/10.1109/ACCESS.2020.2981159
https://doi.org/10.1109/ACCESS.2020.2981159
https://doi.org/10.1109/ACCESS.2020.2981159
https://doi.org/10.1109/ACCESS.2020.2981159

28.

29.

30.

31.

G.A.P.: Detection and classification of groundnut leaf
diseases using KNN classifier. In: 2019 IEEE
International Conference on System, Computation,
Automation and Networking (ICSCAN), pp. 1-5
(2019). https://doi.org/10.1109
/[ICSCAN.2019.8878733

Khan, M.U., Aziz, S., Bilal, M., Aamir, M.B.:
Classification of EMG signals for assessment of
neuromuscular disorder using empirical mode
decomposition and logistic regression. In: 2019
International Conference on Applied and
Engineering Mathematics (ICAEM), pp. 237-243
(2019). https://doi.org/10.1109/ICAEM.2019.8853684

Colbaugh, R, Glass, K., Rudolf, C., Tremblay, M.:
Robust ensemble learning to identify rare disease
patients from electronic health records. In: 2018 40th
Annual International Conference of the IEEE
Engineering in Medicine and Biology Society (EMBC),
pp. 4085-4088 (2018). https://doi.org/10.1109
/EMBC.2018.8513241

Kumari, C.U., Jeevan Prasad, S., Mounika, G.: Leaf
disease detection: feature extraction with K-means
clustering and classification with ANN. In: 2019 3rd
International Conference on Computing
Methodologies and Communication (ICCMC), pp.
1095-1098 (2019). https://doi.org/10.1109
/ICCMC.2019.8819750

Ghosal, S., Sarkar, K.: Rice leaf diseases classification
using CNN with transfer learning. In: 2020 IEEE
Calcutta Conference (CALCON), pp. 230-236 (2020).
https://doi.org/10.1109



https://doi.org/10.1109/ICSCAN.2019.8878733
https://doi.org/10.1109/ICSCAN.2019.8878733
https://doi.org/10.1109/ICSCAN.2019.8878733
https://doi.org/10.1109/ICSCAN.2019.8878733
https://doi.org/10.1109/ICAEM.2019.8853684
https://doi.org/10.1109/ICAEM.2019.8853684
https://doi.org/10.1109/EMBC.2018.8513241
https://doi.org/10.1109/EMBC.2018.8513241
https://doi.org/10.1109/EMBC.2018.8513241
https://doi.org/10.1109/EMBC.2018.8513241
https://doi.org/10.1109/ICCMC.2019.8819750
https://doi.org/10.1109/ICCMC.2019.8819750
https://doi.org/10.1109/ICCMC.2019.8819750
https://doi.org/10.1109/ICCMC.2019.8819750
https://doi.org/10.1109/CALCON49167.2020.9106423
https://doi.org/10.1109/CALCON49167.2020.9106423

32.

33.

34.

35.

306.

[CALCON49167.2020.9106423

Jayakumar, D., Elakkiya, A., Rajmohan, R., Ramkumar,
M.O.: Automatic prediction and classification of
diseases in melons using stacked RNN based deep
learning model. In: 2020 International Conference on
System, Computation, Automation and Networking

/ICSCAN49426.2020.9262414

Mabhrishi, M., Hiran, K.K., Meena, G., Sharma, P. (eds.):

Machine Learning and Deep Learning in Real-Time

/10.4018/978-1-7998-3095-5

Patil, K.J., Kumar, R.: Advances in image processing
for detection of plant diseases. J. Adv. Bioinf. Appli.
Res. 2, 135-141 (2011)

Adedoja, A., Owolawi, P.A., Mapayi, T.: Deep learning
based on NASNet for plant disease recognition
using leave images. In: 2019 International
Conference on Advances in Big Data, Computing
and Data Communication Systems (icABCD), pp. 1-5
(2019). https://doi.org/10.1109
/ICABCD.2019.8851029

Prajapati, H., Shah, J., Dabhi, V.: Detection and
classification of rice plant diseases. Intell. Decis.

Technol. 11, 357-373 (2017)


https://doi.org/10.1109/CALCON49167.2020.9106423
https://doi.org/10.1109/CALCON49167.2020.9106423
https://doi.org/10.1109/ICSCAN49426.2020.9262414
https://doi.org/10.1109/ICSCAN49426.2020.9262414
https://doi.org/10.1109/ICSCAN49426.2020.9262414
https://doi.org/10.1109/ICSCAN49426.2020.9262414
https://doi.org/10.4018/978-1-7998-3095-5
https://doi.org/10.4018/978-1-7998-3095-5
https://doi.org/10.4018/978-1-7998-3095-5
https://doi.org/10.4018/978-1-7998-3095-5
https://doi.org/10.1109/ICABCD.2019.8851029
https://doi.org/10.1109/ICABCD.2019.8851029
https://doi.org/10.1109/ICABCD.2019.8851029
https://doi.org/10.1109/ICABCD.2019.8851029

37. Xia, Y., et al.: Intelligent diagnose system of wheat
disease based on android phone. J. Inf. Comput. Sci.

12(18), 6845-6852 (2015)

Author information

Authors and Affiliations

Swami Keshvanand Institute of Technology
Management and Gramothan, Jaipur, 302017,
Rajasthan, India

Palika Jajoo & Sarla Jangir

Malaviya National Institute of Technology, Jaipur,
302017, Rajasthan, India

Mayank Kumar Jain

Corresponding author

Correspondence to Palika Jajoo .

Editor information

Editors and Affiliations

Aurel Vlaicu University of Arad, Arad, Romania

Prof. Valentina E. Balas

Myanmar Institute of Information Technology,
Mandalay, Myanmar
Dr. G. R. Sinha

Indian Institute of Information Technology Kota,
Jaipur, India

Dr. Basant Agarwal

Shobhit University, Gangoh, India

Tarun Kumar Sharma

SKIT, Jaipur, India


mailto:palika@skit.ac.in
mailto:palika@skit.ac.in

Pankaj Dadheech

SKIT, Jaipur, India
Mehul Mahrishi

Rights and permissions

Reprints and Permissions

Copyright information

© 2022 The Author(s), under exclusive license to Springer

Nature Switzerland AG

About this paper

Cite this paper

Jajoo, P., Jain, MK, Jangir, S. (2022). A Case Study on Machine
Learning Techniques for Plant Disease Identification. In: Balas,
V.E., Sinha, G.R,, Agarwal, B., Sharma, T.K., Dadheech, P., Mahrishi,
M. (eds) Emerging Technologies in Computer Engineering:
Cognitive Computing and Intelligent loT. ICETCE 2022.
Communications in Computer and Information Science, vol 1591.
Springer, Cham. https://doi.org/10.1007/978-3-031-07012-9_31

RISY ENWX BIBY

DOI
https://doi.org/10.1007/978-3-031-07012-9_31

Published Publisher Name Print ISBN
26 May 2022 Springer, Cham 978-3-031-07011-2
Online ISBN eBook Packages

978-3-031-07012-9 Computer Science
Computer Science

(RO)


https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=A%20Case%20Study%20on%20Machine%20Learning%20Techniques%20for%20Plant%20Disease%20Identification&author=Palika%20Jajoo%2C%20Mayank%20Kumar%20Jain%2C%20Sarla%20Jangir&contentID=10.1007%2F978-3-031-07012-9_31&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG&publication=eBook&publicationDate=2022&startPage=354&endPage=372&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG
https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=A%20Case%20Study%20on%20Machine%20Learning%20Techniques%20for%20Plant%20Disease%20Identification&author=Palika%20Jajoo%2C%20Mayank%20Kumar%20Jain%2C%20Sarla%20Jangir&contentID=10.1007%2F978-3-031-07012-9_31&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG&publication=eBook&publicationDate=2022&startPage=354&endPage=372&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Switzerland%20AG
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=bibtex&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=bibtex&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=bibtex&flavour=citation
https://link.springer.com/search?facet-content-type=%22Book%22&package=11645&facet-start-year=2022&facet-end-year=2022
https://link.springer.com/search?facet-content-type=%22Book%22&package=11645&facet-start-year=2022&facet-end-year=2022
https://link.springer.com/search?facet-content-type=%22Book%22&package=43710&facet-start-year=2022&facet-end-year=2022
https://link.springer.com/search?facet-content-type=%22Book%22&package=43710&facet-start-year=2022&facet-end-year=2022
https://link.springer.com/search?facet-content-type=%22Book%22&package=43710&facet-start-year=2022&facet-end-year=2022
https://link.springer.com/search?facet-content-type=%22Book%22&package=43710&facet-start-year=2022&facet-end-year=2022
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=bibtex&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-031-07012-9_31?format=bibtex&flavour=citation

