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Abstract The protection of crops is very important for the improved quality of
agricultural production. It plays an important role in mankind and the environment.
It is significant to protect the crops from pests and plant diseases that harm the crops.
Proper and accurate information about the plant/crop and soil while growing can
make the crop healthy and also prevent from serious harm thatmayoccur in the future,
by using pesticides and other prevention techniques.Yield and crop production can be
escalated by implementing optimum methods. With the advancement of science and
technology, the growing work in this domain using sensors and other IoT equipment
will be a boon for the society and environment. This research paper focuses to explore
different IoT-based techniques that are available or are being researched upon for
protection of crops. The paper presents an IOT-based anti-noise technique that on
the protection of plants by using several techniques that bring out the best possible
results in crop protection.
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1 Introduction

Crop protection has been an important concern since the emergence of agricultural
practices to enhance the quality of yield by effectively diminishing the degradation.
Some enhanced techniques based on AI.

IoT and image processing are limited to disease prediction and identification,
smart irrigation system, and pest identification but all these methods rely on the use
of pesticides for protecting crops from pests. An approach proposed by a research
paper is to monitor the monkeys approaching the farmland and producing noise as
a warning signal to the farmer and also, to send the monkeys away. This method,
however, does not solve the problem of pesticides usage. A majority of farmers have

P. Bhardwaj (B) · R. Verma · P. Kalra · D. Mehrotra
Amity University Uttar Pradesh, Noida, India
e-mail: bhardwaj.prakriti@gmail.com

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2021
Y. A. Mehta et al. (eds.), Advances in Water Resources and Transportation Engineering,
Lecture Notes in Civil Engineering 149,
https://doi.org/10.1007/978-981-16-1303-6_18

225

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-1303-6_18&domain=pdf
mailto:bhardwaj.prakriti@gmail.com
https://doi.org/10.1007/978-981-16-1303-6_18


226 P. Bhardwaj et al.

to suffer by the damage caused by the use of pesticides. It is important to protect
crops from pests by reducing the use of pesticides, thereby improving the quality of
crop yields without damaging the environment.

This research paper focuses on the protection of plants by using several techniques
that bring out the best possible results on crop protection. Along with the protection
of crops from pests, it is important to maintain good health of the crops. Improving
moisture content of the soil can contribute greatly to producing healthy crops.

2 Crop Protection Involving IOT

The main objective of this paper was to study and analyze the recent trends and
techniques in the field of crop protection associated with Internet of Things. To
achieve this, we scrutinized the existing research papers and journals available online.
The search started with keyword mapping containing the keywords, namely crop
protection, crop protection using IoT, crop protection system frompests, technologies
used to protect crops from pests. The searchwas advanced by using keywords such as
smart irrigation system, animal detection system to protect crops, IoT techniques for
pest control, pest prediction system, disease prediction system, effects of pesticides
on crops, anti-noise system to protect crops from pests and insects.

Based on the selected papers, it was found that the existing IoT techniques can be
into three major heads, namely disease/pest prediction based, smart irrigation based,
and animal detection based. Table 1 presents the studies considered in each of these
categories.

A study by Qian Jing, et al., propounds an approach for acquiring the character-
istics of pests based on live data of farmland. It gives detailed description of pest
activity for protection of plant [1]. Heamin Lee, et al., “Disease and pest predic-
tion IoT system in orchard: A preliminary study” proposes an IoT-based system that
identifies the decrease in crop productivity and quality due to various pests and crop
diseases. It notifies when the infection rate is high which in turn reduces the need
of frequent use of insecticides and fungicides [2]. A study by Dattatraya Vhatkar
Shivling, et al., aims to anticipate the occurrence of risk factor in apple caused by
apple scab in Himalayan region based on certain parameters. A model is devel-
oped which predicts the pest accumulation up to seven days, and based on this data,

Table 1 Crop protection involving IOT

S. no. Focus of the studies in agriculture and crop
protection

Supporting studies

1. Studies involving prediction and identification
of disease and pest damaging crops

[1, 2, 3, 4, 5, 6, 7, 8, 9, 10]

2. Studies involving smart irrigation system [11, 12, 13, 14, 15, 16, 17, 18, 19]

3. Studies focused on animal detection [20, 21, 22]
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corresponding pesticides may be used [3, 8]. A research by Zhengang Yang, et al.,
propounds a case-based reasoning (CBR) approach for the prevention and treatment
of crop disease on the basis of generated results by the forecast and prediction of
crop disease and the possible extent of damage to growing crops. This CBR-based
system was efficiently implemented in cucumber, taking into consideration downy
mildew of cucumber [4, 16, 22].

A. K. Tripathy, et al., “Data mining and wireless sensor network for groundnut
pest/disease precision protection” collects statistics and specifics of microclimate
and applies multivariate regression and empirical models to improve environmental
conditions and groundnut yield conditions based on the prediction of pest and disease
damaging the groundnut. It does so by identifying and analyzing the correlation
pattern between crop-pest and disease-weather criteria [5, 9]. A study by Kaushik
Kunal Singh focuses on identification of plant disease precisely without delay by
capturing images of the affected areas of the plant. This technique is 95% accurate
[6]. “Application for diagnosis of diseases in crops using image processing. Interna-
tional Journal of life Sciences Biotechnology and Pharma Research” by Arunkumar
Beyyala1 and Sai Priya Beyyala, research paper propounds the comprehensible tech-
niques for diagnosis of plant maladies and disorders by a software system. It involves
the capturing of images for the inspection and identification of diseases using image
processing. It is used in farms to understand image patterns. The system is being
modified so as tomake early detection possible by the enhanced technologies [7, 10].

S. Harishankar et al., “Solar-Powered Smart Irrigation System.” The main objec-
tive of this paper is to design amodel that will prove fruitful for the problem of energy
crisis faced in the long run. It does so by focusing on the energy conservation and
avoidance of water wastage [11]. Andre Boehman, et al., “Solar-Powered Irrigation
System” present an archetype of irrigation system controlled by solar energy. Based
on the requirements, water will be irrigated to the crops from the pump using solar
energy. Shelek and Kazakstan are the cities chosen for the field work. It proposes a
cost-effective model that is viable and eco-friendly [12, 18].

An automatically controlled irrigation system that supplies water to the plants
based on the need as recorded by sensor that checks moisture content of the soil
from time-to-time. PIC controller is the main component of this model. The entire
system uses solar energy for its working [13]. A smart farm irrigation system based
on IoT, android, and cloud computing. The data is received and handled in real time.
It is a wireless communication system and reduces the human effort to a great extent.
The system also allows remote controlling through android phone [14]. A study by
Wali Mohammad Abdullah and Sharmin Islam proposes a smart irrigation system
that uses fuzzy logic to operate the working of motor for pumping water along with
the optimized use of solar energy to utilize maximum power by retaining minimal
wastage of power [15, 17].

A study done by Kuei-Chung Chang and Zi-Wen Guo uses IP cameras to monitor
the monkeys approaching the farmland and sends a warning signal to the farmer.
When monkeys start advancing the farmland, noise is produced to send the monkeys
away [20]. Bharath, H. P., “Vision-Based Animal Detection and Alerting For Crop
Protection”. This paper proposes vision-based animal detection system, effective for
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crop protection that constitutes a camera and a computer coupled using the tech-
nologies of computer vision and deep learning using Python. The camera is used to
capture images and videos of the animals approaching the crop field. Using image
processing, the captured image is matched with the database. An additional option
to download the data of unregistered animals from the Web is also provided. Based
on the identified creature, their details are sent as an alert message, and buzzer is
played to keep the intruder at Bay [21, 19].

3 Proposed Architecture

From review of papers, we concluded that the anti-noise-based IoT technique has a
better future scope as it is based on minimizing the crop destruction by removing the
pest at the initial stage of crop growth.

Considering the above, we attempted to design an anti-noise device. Figure 1
shows the architecture of the proposed model with the components used to build and
design the product in the paper. ThingSpeak is an open-source application of IoT
that is used as a server to send and receive statistical data provided by the sensors
for collecting and analyzing values of temperature, moisture, and humidity. Voice
Recognition kit is used to listen and analyze voice received as input to it. Depending
on the input of the voice recognition kit, anti-noise will be generated to annoy the
inspects that will compel them to move away from the crops.

Fig. 1 Block diagram of the proposed anti-noise technique-based product
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Photovoltaic solar panels get energy from sunlight which is then converted into
electricity (DC current). It acts like a central control panel. It generates clean and
green electricity. Moisture sensor is a sensor which senses the amount of moisture
present in the soil. It has outputs in form of analog as well as digital signals.Arduino
micro-controller is a single-board micro-controller that reads inputs and turns them
into outputs. The readings frommoisture sensor, temperature sensor, mode selection,
relay, and voice recognition kit serve as inputs to the Arduino board. The resultant
reading is shown on the screen of LCD display. All the equipments and components
are inter-connected.

4 Analysis and Discussion

Crop protection has been an important concern since the emergence of agricultural
practices, and its awareness has spread significantly over the past years.

This research paper analyzes the protection of plants by using the techniques
mentioned in our studies and brings out the best possible results on crop protection.

Pesticides cause huge damage to the soil and environment. They kill the respective
pests but also harm other living organisms and the environment, thus degrading the
soil fertility. Hence, their use should be minimized.

An alternative approach should be used to protect crops from pests by reducing
the use of pesticides, thereby improving the quality of crop yields without damaging
the environment.

Table 2 shows a list of the pests and insects,with their respective pesticide category,
whose anti-noise is available. Using the technique of anti-noise generation, use of
pesticides can be reduced as the insects will be compelled to move away from the
crops using anti-noise itself. In order to use anti-noise generation technique, it is
important to know about the pests whose anti-noise is already known.

If a pest, whose anti-noise is not in record, approaches the crops, this method is
not recommended. Although it is not recommended to use pesticide every time a pest
approaches the crop, pesticides are suggested in case their anti-noise is not available
or pest accumulation is in excess. If not controlled in time, pests will cause great
harm to the crops.

5 Conclusion

Awareness for crop protection has spread significantly over the past years. It is impor-
tant to protect crops from pests by reducing the use of pesticides, thereby improving
the quality of crop yields without damaging the environment. Pesticides are used to
kill and remove pests from soil and plants which decrease the nutrients of the soil
and harm the environment and henceforth, damaging the crops and degeneration of
their yield. To worsen the condition, impact of the pesticides remains for a long time
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Table 2 List of pests/insects
whose anti-noise is available

S. no. Insects Availability of
anti-noise

Categories of
pesticides used

1 Rats Yes Rodenticides

2 Mice Yes Rodenticides

3 Cockroaches Yes Insecticides

4 Squirrels Yes Rodenticides

5 Mosquitoes Yes Insecticides

6 Flies Yes Insecticides

7 Bedbugs Yes Insecticides

8 Reptiles Yes Insecticides

9 Ants Yes Insecticides

10 Snake Yes Insecticides

11 Worm Yes Insecticides

12 Cricket Yes Insecticides

13 Caterpillar Yes Insecticides

14 Larvae Yes Larvicides

15 Spider Yes Insecticides

16 Field Cricket Yes Insecticides

17 Moths Yes Insecticides

18 Fruit flies Yes Insecticides

19 Midges Yes Insecticides

even when pests are not present on the crops. Hence, anti-noise technique should
be used to remove pests from plants as it compels the pests to move away from the
plants without damaging the crops and environment. However, pesticides protect the
crops by getting rid of the accumulation of pests near it. Such techniques can further
be complemented with smart irrigation technique for improving the crop yield and
improving the quality of produce. Thus, the advent of IoT has opened many new
opportunities to improve the overall agriculture health and produce of our country.
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