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SMART FARMING USING THE BIG DATA-DRIVEN APPROACH FOR SUSTAINABLE
AGRICULTURE WITH IOT-DEEP LEARNING TECHNIQUES

BUYU WANG∗

Abstract. The study showcases the process of deep learning operated in agriculture, including Deep IoT, which makes the
procedure easier using the deep neural system. The use of the IoT in the agrarian sectors makes the evolution of firms more
effective. The application of the IoT detector supports the making of grade derivatives in the husbandry department. Marketing
of crop finance is two other operations of smart agriculture that help for better harvest farming. Through the IoT technology in
the farming industry, agriculturalists can get notifications about the temperature and climate. The method needs professional and
qualified employees in the division to properly monitor the system and the methods.

The submission of the proper nourishment for the proper crop increases the life duration of the harvest and makes the crop free
from menace. The velocity of the manufacture of undeveloped items can also be improved by using the IoT. The function of the
BDA and IoT has enlarged for the healthier construction of farming items. The foreword of elegant farming in the rural industry
requires more capable and qualified trainers to give the personnel proper teaching. The urbanization of the farming process and
the use of elegant and modern technology are well-designed in the time of “Agriculture 3.0.”
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1. Introduction. The big-data-driven approach or BDA is a process by which a decision is taken with
the help of the observation of the data by the complex data. With the help of the IoT, the improvement in
agriculture has increased [22]. The algorithm process in deep learning used in agriculture includes DeepIoT,
which makes the process more accessible using the deep neural system. The IoT helps to connect the devices
to the internet, which is helpful for the better performance of the system. UAV used in the IoT technology is
one of the most effective for the agricultural department.

The main advantageous of smart farming are as follows,
1. Automation of tasks like planting, harvesting, and irrigation reduces the need for manual labor, resulting

in increased efficiency and reduced labor costs.
2. Precision application of fertilizers, pesticides, and water ensures that resources are used more efficiently.
3. Smart farming technologies enable farmers to monitor and control various environmental factors such

as soil moisture, temperature, and nutrient levels, leading to better crop management and higher yields.
4. Early disease detection and pest control help protect crops, ensuring a more abundant harvest.
5. Reduced use of resources such as water and chemicals lead to a more sustainable and environmentally

friendly farming approach.
Smart farming, also known as precision agriculture, is an innovative approach to farming that leverages

technology to enhance productivity, efficiency, and sustainability in agriculture. It involves the use of various
technologies such as sensors, automation, data analytics, and connectivity to optimize various aspects of farming.

2. Objectives.
1. To understand the approach of BDA in smart farming
2. To find the feasible techniques of BDA that are helpful for the agricultural department
3. To determine the issues of the use of the IoT process in smart farming
4. To estimate the future effectiveness of deep learning in the agricultural department
5. To assess the effectiveness and impact of the use of modern technology in the farming department

The main motivation behind the research is ,

∗College of Computer and Information Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China

675



676 Buyu Wang

1. The primary motivation is to improve the efficiency and effectiveness of agriculture. The use of deep
learning and IoT technologies in agriculture is seen as a way to streamline various processes and make
them more efficient, leading to better outcomes in terms of crop yield, quality, and resource utilization.

2. The research aims to explore the application of the Internet of Things (IoT) in the agricultural sec-
tor. IoT can offer real-time monitoring and data collection capabilities, which are vital for precision
agriculture. The motivation is to leverage IoT technology to enhance decision-making and overall farm
management.

3. The study seeks to contribute to the evolution of agricultural practices and the agricultural industry
as a whole. It recognizes that modern technology, such as IoT and deep learning, can lead to more
advanced and effective farming methods and help agricultural firms progress.

3. Methodology. The use of a vast number of data and information used in the study is helpful for the
analysis of the impact of the IoT in smart farming. The data and information are collected from various kinds
of secondary sources like the internet, journals, and articles. The application of the IoT in the agricultural
department makes the growth of firms more convenient [13]. The secondary method used in the study is
beneficial for analyzing the impact of deep learning in smart farming.

3.1. The approach of BDA in smart farming. Different approaches and techniques are used in the
BDA, which are effective for smart farming in the present day. The application of the water cycles, the rainfall
patterns and the fertilizer requirements are the most effective and valuable for smart learning [26]. Smart
farming is the process of farming that uses advanced techniques and IoT technologies for the better growth and
development of agricultural items. Applying artificial intelligence techniques is also a helpful tool for the smart
farming process.

3.1.1. The approach used in the intelligent farming. There are many kinds of factors and techniques
that are used in smart farming for the better quality of the products. Sensor technologies are crucial
techniques for managing the temperature and other natural factors used in intelligent farming [12]. The
ordinance of the IoT sensor helps the making of quality products in the agriculture department.

The process of integration of the smart technique is the main factors of the implementation of the new
and innovative technique in the smart farming. The upgradation of the traditional methods and enhancement
of the quality and production of agricultural products is another factor of the smart farming technology. The
communication process and use of innovative technology is the one of the most helpful approaches for the
development of the process of smart farming [11]. There are various kinds of methods and techniques of the
smart farming like precession farming, aquaponics, hydroponics and the vertical farming.

The use of the different kinds of techniques is different and the application of this techniques increase the
efficiency of the methods and also reduce the workload of the farmers. The popularity of the above techniques
and methods gaining increasingly day by day among the farmers. The application of this techniques in the
farming sector also reduces the effort of the workers which leads to the increment of the rate of requirement of
the employees in the business.

From the figure 3.1, it can be said that the core process of the smart operation of smart farming is the
storage of the data in the data cloud and the proper analysis of the data and information [28]. The constellation
of the process and the planning of the farming of the crop have to be done by the proper verification by the IoT
technologies [10]. Marketing and the insurance of crop finance are two other operations of smart farming that
help for better farming of the crop [17]. Therefore, the proper implementation of the techniques and avoidance
of the traditional practices and processes become helpful for the enhancement of smart farming in the present
day.

The figure 3.2 shows that the yield prediction and the prediction of the weather affect the growth of the
farming of agricultural items. The processing of the data and the analysis of the information help to increase
the production of farming items [23]. The analysis of the data related to the quality of soil and the weather
are two effectives for better farming. The improvement of the communication process is smart farming and the
recruitment of skilled workers helps to implement the process in the growth of the agricultural items in the
farming industries [2]. Therefore, the techniques and approaches that are used in the BDA for smart farming
are useful for enhancing sustainability in the agricultural department.
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Fig. 3.1: The process of smart farming

Fig. 3.2: Representation of the big data in smart farming

3.2. Techniques of BDA for the agricultural department. Different kinds of techniques and process
are used in the agricultural industries for making a revolution in the industry. From the year 1890 to the year
2020, the agricultural department faced various kinds of revolution in the department. The implementation of
the machine in the agricultural department was shown from the year 1890 to the year 1940 [24]. For farming,
the proper knowledge of the climate and weather is very important to increase the rate of farming in a particular
area [1]. With the help of IoT technology in the farming industry, farmers can be able to get information about
the weather and climate. The use of the smart farming sensor becomes beneficial for knowing the condition of
the weather.
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Fig. 3.3: Data-driven farming in the world

3.2.1. Livestock monitoring. Enabling the livestock monitoring process by using the tag or collar on
the animals, the health condition, location and blood pressure and many other things of the animal can be
detected. This device and the process is helpful in the agriculture sector and helps the farmers to understand
the unhealthy things that is out of the range of normal factors. With the help of the livestock monitoring
process the farmers can be able to understand the viral illness of the animal and after the detection they can
be able to take the proper step according to the level. Other than the detection of the health of the animal, the
monitoring system is also affective for the tracking of the GPS for collecting the historic data and information
about the grazing place.

The main benefits and effectiveness of the livestock monitoring process are:
1. The analysing of the time to give birth of the animals and determining the breeding
2. Tracking of the patterns of grazing and the appropriate place for grazing
3. Determining the condition of health of the animals
4. Analysing the data and information that are historic

With the help of smart technologies like IoT technologies and the BDA, the process of smart farming
becomes easier. Through the process of livestock monitoring, the health of the animals can be determined [21].
The detention of the diseases of the animals and the process of recovery of the animal from the diseases can be
easily estimated by the above process.

3.2.2. Greenhouse automation. One of the most impactful and effective technologies in smart farming
is the process of the greenhouse automation. With the use of the BDA and IoT technologies, the detection of
the level of greenhouse gases becomes easier for farmers [5]. The future detection of the condition of the soil
and the level of humidity can be estimated with the help of this process. In the process of BDA, the detection
of the weather using the smart weather station is also useful to understand the condition of the weather for
better farming.

The figure 3.3 shows the range of the usage of the data-driven process globally. Most of the countries in
the world use the 2G data for smart farming and the range of 80% of the cover of the data is from 100 to
200. The usage of the 4G data is in the range below 40% and for the range greater than 200, 60% of the 4G
data is used. The use of the various new and innovative technologies in the agricultural sector helps to errs the
effect of the greenhouse gases in the present days. The data and information that are used in this sector are
collected from the internet and the authentic sources helps to emission the effect of the greenhouse and harmful
gases. The technique of the data-driven in the agricultural sector helps to automate the harmful impact of the
harmful emission. The installation of the software technologies and the automated actions helps to decrease
the temperature in the environment with the opening of the process of ventilation. Thus, the controlling of the
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temperature under the greenhouse automation is useful for the improvement of the works in the agriculture
department.

4. Issue of the IoT process in smart farming. The use of the IoT in smart farming also includes
some issues and problems in agriculture. The common issue with the use of the IoT in smart farming is the
lack of skilled and knowledgeable workers in the IoT [14]. The scarcity of skilled workers in this sector made a
negative impact on the application of various kinds of methods and technologies for better work in the process
of smart farming [25]. The IoT system in smart farming is mainly used for the monitoring of the use of the
sensor and the analysis of the automotive irrigation system [20]. Thus, the process needs more experienced and
skilled employees in the department for the proper monitoring of the system and the technologies.

Among the all issues, the most vital and effective issues of the use of the IoT farming in the agricultural
sector is the problems in the assess in the internet process. The lack of the internet connection in the rural sector
makes the process of the agriculture less effective. In the year 2022, the value of the IoT in the agricultural
sector is 13.7 US dollars and the value will be increased to 28.56 US dollars in the year 2030. The excessive
use of the IoT things in the agricultural sector required the high skilled employees in the agricultural firm.
Therefore, the lack in the number of the workers in the agricultural sector is a big issue of this department.

One of the most vital issues of the use of the IoT in smart farming is the location of the firms. Most
of the agricultural firms are located in remote areas and rural areas. For rural areas, the scarcity of the
internet and the issues of the network convention become the main problems for the agricultural department
[3]. Also, the tools and the equipment of the IoT are of high cost and this is one of the most vital problems
for smart farming [11]. The need for the proper resources of money makes the use and the process of the IoT
less effective for the implementation of smart farming in the present day [7]. Another challenge that is faced by
the agricultural sector is the lack of security for the employees and farmers in the industries. The increment of
insecurity among the farmers is one of the big issues for smart farming. The implementation of the technology
and modern internet process requires more security for the agricultural department and this helps in the growth
and development of smart farming in the recent era.

5. The future effectiveness of deep learning in agriculture. There are both positive and negative
effects of the use of the BDA and IoT in the smart farming. The application of the IoT in the farming industry
becomes helpful and effective if the techniques can be used wisely [29]. With the help of the deep learning
process, the workers in the agricultural department can be estimated the crop diseases and also estimate the
benefits of the fertilizer [4]. The application of the appropriate fertilizer for the appropriate crop increases the
life span of the crop and makes the crop free from danger [15]. The reduction of the cost can be happened by
the use of deep learning in the agricultural department. Therefore, by using the process of deep learning, the
cost and the price of the crops and other agricultural items can be minimized.

The IoT has a great future in the agricultural department and the use of this technology will be helpful
for the better benefit of the farmers. The use of the IoT in the agricultural department helps to optimize the
resources of the crops [30]. The rate of the production of agricultural items also can be enhanced by the use of
the IoT. Monitoring the climate and the farming of the greenhouse become easier with the use of technology
in the farming industries.

The figure 5.1 shows that in the year 2021, the rate of precession farming is the highest among all other
techniques. In the year 2030, the use of techniques that are effective for smart farming becomes increased [27].
Therefore, it is clear that in the future, the application of the BDA and IoT become increased for the better
production of agricultural items.

6. Results. It is clear from the above discussion that the application of the various kinds of technologies
and methods in smart farming makes the process of farming more interesting and easier. Deep learning is one
of the most impactful and effective ways to increase the rate of the production of agricultural items [16]. As
a result, the introduction of smart farming in the agricultural industry requires more skilled and experienced
trainers for giving the workers proper training [8]. The implementation of IoT technologies and the BDA in
the agricultural department needs more money and resources [9]. The scarcity of money and resources become
one of the most common issues in the agricultural department.

The figure 6.1 shows the aspects of the IoT in the Department of Agriculture. The strategic feature of
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Fig. 5.1: Future of IoT in the agricultural department

Fig. 6.1: Smart Farming and the IoT

“Agriculture 1.0” is the application of tools that are simple and easy to use [18]. The manpower and the use
of animals are the main processes of this kind of agriculture. In the part of “Agriculture 2.0”, there was
used various kinds of machines and chemicals. This upgradation process increases the rate of productivity of
the agricultural department in the past years [19].

The figure 6.2 shows ways smart farming is shaping the growth of farming style through the usage of tech-
nology. The urbanization of the agricultural process and the use of smart and modern technologies are applied
in the time of “Agriculture 3.0” The last stage of the agricultural process, the process of “Agriculture 4.0”
makes the smart devices and the smart process for the growth and development of the sector [6]. From the
above research it can be conclude that the innovative technologies in the data science gives a new revolution
for the development and growth of the agricultural sector. The skilled based agriculture in the present days is
the important factor that driven the technology and information sector to a high level. The emerging of the
countries by the revolution of the agriculture department through the world improve the entire cycle of the
agricultural sector. Thus, the use of the BDA and IoT technologies in smart farming is useful for the increment
of the rate of production and the quality of the crops.

The initiatives of the government and NGO helps to driven the agricultural department to a next level. As
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Fig. 6.2: Smart Farming

a result, it can be said that the changing of the weather is the one of the most effective for the development of
the agricultural department and the growth in the production rate. The growth of the plants and crops can be
detected properly with the help of the detection of the temperature of soil and weather. The implementation
of the new technologies and methods in the agricultural sectors is the most useful and valuable process in the
present days.

7. Conclusion. In conclusion, the study underscores the substantial influence of Internet of Things (IoT)
and Big Data Analytics (BDA) on the field of agriculture. It demonstrates that the adoption of IoT and BDA
technologies has brought about a profound transformation in agriculture, marking a shift from the traditional
”Agriculture 1.0” to the more advanced and data-driven ”Agriculture 4.0.” This transition reflects the effective
application of innovative methods and technologies, resulting in increased efficiency, sustainability, and pro-
ductivity within the agricultural sector. Nevertheless, the conclusion also acknowledges that the integration of
modern technologies is not without its challenges. One such challenge is the need for careful planning and the
recruitment of skilled and capable workers in the agricultural industry to effectively harness the potential of
IoT and BDA. Looking forward, the conclusion anticipates further advancements in agricultural production and
crop quality, as the continued utilization of IoT in smart farming promises to bring about noticeable positive
changes in the agricultural landscape. This future-oriented perspective highlights the ongoing opportunities for
growth and development in agriculture through the incorporation of IoT technology.
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