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Abstract: Big data finds extensive application and many fields. It brings new opportunities for the development of 
agriculture. Using big data technology to promote the development of smart agriculture can greatly improve the effect of 
agricultural planting, reduce the input of manpower and material resources, and lay a solid foundation for the realization of 
agricultural modernization. In this regard, this paper briefly analyzes the construction and application of smart agriculture 
based on big data technology, hoping to provide some valuable insights for readers.
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1. Introduction
Big data technology is widely used in various industries. In terms of the agricultural field, big data technology 
can be used to build a large agricultural database, improve the degree of agricultural intelligence, help relevant 
staff understand the current situation and characteristics of agricultural planting, adjust the planting plan 
according to the data analysis results, predict natural disasters, help farmers understand the market, reduce 
the manual labor, material and financial resources, improve economic benefits and promote rural economic 
development. It plays an important role in promoting the implementation of the rural revitalization strategy [1].

2. Development history of smart agriculture
Smart agriculture utilizes modern technology to optimize and transform traditional agriculture and overcome weather 
and environmental limitations. Smart agriculture is a new business form formed in the process of agricultural 
modernization, and it is also an inevitable trend of agricultural development in the era of big data [2]. Through a 
variety of science and technology such as sensors and cloud computing, the data collection and information 
collection of various links of agricultural planting, production, and management are integrated, so as to achieve 
intelligent control. With the slogan of “Internet+” put forward, smart agriculture with “Internet + agriculture” 
as the platform has been widely concerned and valued by society. At present, the research on smart agriculture 
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involves many aspects, such as smart agricultural information service, smart agricultural management, smart 
agricultural production, etc. With the continuous development and progress of science and technology in our 
country, smart agriculture has achieved remarkable development and achieved remarkable results.

3. Significance of big data technology in building smart agriculture
(1) Optimizing traditional agricultural production

Smart agriculture based on big data technology offers many advantages compared with traditional 
agricultural production methods. In the past, agricultural production could be severely impacted by 
many factors, such as extreme weather, pests and diseases, trade, etc. However, big data technology 
can collect, analyze, and track data in agricultural production and facilitate management and sales, 
improving agricultural production. Agricultural production management serves to reduce the impact of 
pests, diseases, and extreme weather. Data analysis can effectively help farmers control the supply and 
demand relationship in the market and help safeguard the farmers’ interests. Governments at all levels 
can also leverage big data technology to optimize and adjust the layout of agriculture and effectively 
enhance the core competitiveness of agricultural products.

(2) Improving the agricultural marketing system 
The adoption of big data technology in agriculture allows the integration and analysis of relevant data. 
In this way, a complete system network can be built, and the purchasing demands and habits of the 
consumers can be well-understood. This approach effectively connects the sales of agricultural products 
with agricultural production.

(4) Controlling the planting field
With the improvement of living standards, food safety, ecological protection, diseases, and pests have 
become pressing issues in society. Crop growth data can be collected using various sensor equipment, 
and the data can be analyzed to establish agricultural disaster early warning and rescue mechanisms. 
This approach helps farmers discover problems in time and take relevant measures to minimize 
the impact of agricultural disasters to ensure a consistent supply of agricultural products. Big data 
technology can also realize intelligent analysis of the growing environment of crops, to help farmers 
achieve accurate control of agricultural planting and agricultural management.

4. Practical application of agricultural big data technology in various links of 
agricultural production
4.1. Application in agricultural production
E-commerce and Internet technology have also been developing rapidly alongside the development of science 
and technology, and their role in agricultural production has become increasingly prominent [3]. With Internet 
technology, farmers began to acquire agricultural knowledge and skills, understand the market situation of 
different agricultural products, and even choose better seeds and waste e-commerce platforms. However, 
considering the vast amount of agricultural information on the Internet, some can be questionable, which can 
mislead farmers. Big data technology enables the collection and analysis of planting area climate, water quality, 
soil, and market demands. This helps farmers determine the most suitable local crops and the best planting time 
and sowing quantity [4]. In addition, it can also analyze the planting experiment data, so as to master the actual 
vitality of the seeds, improve the emergence rate, and improve the disease resistance and yield of the crops [5].

In addition, big data technology can also be used to improve the soil. There is a direct relationship between 
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crop cultivation and soil environment. Therefore, it is very important to improve the soil environment and 
fertility for crop growth. The soil conditions can be understood and optimal fertilization strategies can be 
formulated according to the needs of different crops [6]. Big data and new media technology can also be used 
to build an intelligent soil improvement platform. Through this platform, farmers get to be updated on the 
condition of the soil, set soil parameters and transmit fertilization parameters to the chip of the fertilization 
machine through the wireless network. This measure realizes intelligent fertilization and improves fertilization 
efficiency and soil fertility.

4.2. Application in agricultural production
The traditional planting industry requires a lot of manpower and material resources, but in recent years, with the 
large loss of the rural population, the agricultural population has decreased sharply, which has caused serious 
obstacles to agricultural development. Big data technology reduces the dependence on manpower and material 
resources. For example, a reasonable planting plan can be formulated using big data technology before planting 
vegetables, the growing environment of crops can be monitored and the related information can be relayed to 
the farmers in real time. Farmers can view the growth data of various crops through mobile devices in time to 
understand their growth conditions. This approach helps farmers achieve remote irrigation and temperature 
control, reduce labor consumption, and improve work efficiency [7]. However, due to limited knowledge and 
technology, their efforts often yield suboptimal results, and the indiscriminate use of pesticides can waste 
both human and financial resources. Leveraging the benefits of big data technology, a platform for real-time 
monitoring and early warning can be established to track crop growth continuously. This platform can provide 
timely early warning information to farmers, offer scientifically sound prevention and control measures, and 
enhance disaster prevention and control capabilities. Additionally, it can monitor weather conditions effectively, 
enabling farmers to adjust their agricultural activities promptly and mitigate the impact of adverse weather 
conditions [8].

4.3. Post-agricultural production application
Firstly, the quality of agricultural products can be traced to the source. Through the use of big data technology, 
the entire sales process can be tracked. RFID tags and QR codes are added to related agricultural products to 
realize effective tracking of the sales process by timely scanning and updating the data of each link. Besides, 
consumers can access information about agricultural products and assess their quality by scanning a QR code. 
This technology also enables precise marketing of agricultural products. Market information asymmetry 
significantly affects agricultural product sales. To address this, a sales database for agricultural products can 
be established, allowing for comprehensive analysis of relevant agricultural and market data with the support 
of big data technology. This facilitates an effective connection between agricultural production and the 
market, helping farmers plan planting and production rationally and achieve resource balance. Additionally, by 
collecting consumer information through channels like WeChat, Weibo, and e-commerce platforms, a consumer 
demand model for agricultural products can be developed. This model analyzes consumer preferences to predict 
market demand, enabling appropriate pricing and packaging based on production conditions, thereby enhancing 
farmers’ economic benefits [9].

5. Smart agriculture construction based on big data technology
With the gradual development of smart agriculture, there are still many problems to be solved. To maximize the 
benefits of big data technology in the construction of smart agriculture, several optimizations and innovative 
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measures need to be taken.

5.1. Building a big data agricultural service platform
The construction and development of smart agriculture require the collection and integration of a large amount 
of information and data. In this regard, it is necessary to build an agricultural service platform, strengthen 
early warning technology, provide timely data analysis and risk early warning services for farmers, and realize 
agricultural data sharing, so as to enhance the vitality of agricultural development. At the same time, the 
cultivation and sales of agricultural products also need to be standardized and scientific, focusing on improving 
the quality of agricultural products and establishing excellent brands, so as to give full play to the brand effect 
and promote agricultural development [10]. At the same time, the relevant government departments can also 
comprehensively supervise all aspects of agriculture through the agricultural service platform, so as to improve 
the quality of agricultural products.

5.2. Developing key technologies
In addition to building an agricultural service platform, it is also necessary to strengthen the development of 
key technologies. The construction and development of smart agriculture is based on science and technology. 
In recent years, with the continuous development of science and technology, it has provided strong technical 
support for smart agriculture and injected a stimulant into agricultural modernization. In this regard, it is 
necessary to strengthen the development of science and technology, combining advanced technologies such as 
AI technology and cloud computing with agricultural development, provide scientific and technological support 
for agricultural development, and thus promote the construction and development of smart agriculture [11].

5.3. Strengthening the training of professional personnel
Human resources are a crucial foundation and prerequisite for industry development. The loss of rural talent has 
become a significant factor impacting the construction and progress of smart agriculture. To address this, it is 
essential to leverage the advantages of discipline construction, develop scientific research projects, and enhance 
personnel training. This involves optimizing training methods, utilizing school-enterprise cooperation, and 
integrating industry with education to improve talent proficiency in using big data. Establishing an industrial 
chain within vocational colleges and integrating agriculture with software engineering and other disciplines can 
create an effective model for personnel training [12]. 

5.4. Ensuring the security of agricultural production data
To fully utilize big data in smart agriculture, it is essential to safeguard agricultural production data, ensure 
the secure application of big data in command agriculture, and protect data information. Additionally, the 
government should play a pivotal role by conducting precise monitoring of agricultural data, establishing 
a comprehensive database, and promoting data sharing. These efforts will support the comprehensive 
development of smart agriculture [13].

5.5. Improving the agricultural product traceability system
As people’s quality of life improves, food safety issues have garnered extensive attention across all sectors of 
society. There is heightened concern regarding the planting, production, and processing of agricultural products. 
The agricultural product traceability mechanism can effectively track the whole process of agricultural products 
from planting to sales, which provides an effective guarantee for food safety. Although the agricultural product 
traceability system has been initially established and has achieved some success, challenges remain. To address 
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these, the government must play a guiding role by formulating and improving relevant policies and promoting the 
comprehensive development of smart agriculture. Governments at all levels should explore optimal development 
paths for smart agriculture based on local conditions, optimize agricultural development plans, and promote the 
effective advancement of smart agriculture while boosting farmers’ economic income [14]. Additionally, it is crucial 
to focus on the training and education of smart agriculture. Building a complete and effective training system, 
providing farmers with diverse training channels, and leveraging the resources of local colleges and vocational 
institutions can enhance farmers’ knowledge and skills, laying a solid foundation for the development of smart 
agriculture [15].

6. Conclusion
In short, with the continuous development of science and technology, big data technology has been widely used 
in the field of agricultural production. At present, smart agriculture based on big data technology has gradually 
replaced the traditional agricultural model, effectively reducing the waste of resources, improving the efficiency 
and output of agricultural production, and providing people with safer and high-quality food.
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