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Abstract 

The leisure agriculture parks in China develop rapidly. The object in this paper is a 

leisure agriculture park in Qinyang City, Henan Province. The paper studied the 

framework and approach of integrating smart technology into the planning of leisure 

Agriculture Park. The application of smart technology centers on integrated platform,  

and is divided into smart breeding, smart planting, smart sunlight greenhouse, virtual 

park, visualization, smart logistics, smart sale modes and so on, and it forms a 

hierarchical structure consisting of perception layer, network layer, application layer, 

platform layer and service layer. Integrating smart technology into leisure Agriculture 

Park’s planning can improve product quality, increase production management efficiency 

in the park, and facilitate the sustainable development of the park. 
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1. Introduction 

China is a large country with huge population, and the agricultural production is crucial 

to the national security. With the development of science and technology, China's 

agriculture industrial structure is continuously adjusted and improved. Agriculture does 

not only have food security function, but also have functions of raw material supply, 

employment and income growth, ecological protection, sightseeing tours and cultural 

inheritance [1]. The improvement of citizens' life standards and the increasing demands 

for agricultural recreation promote rapid development of leisure agriculture parks [2]. 

Many kinds of leisure agriculture parks have been established around big cities in China, 

such as Shanghai, Beijing, Guangzhou and Hangzhou [3]. Those parks rely on agricultural 

production, take leisure tourism as the main operation model, and provide distinctive 

leisure places for citizens. Comparatively mature large-scale parks usually possess the 

following functions: providing healthy and safe farm products for the public through 

planting fruit trees, vegetables, flowers and cultivation of poultry, livestock and fishery, 

providing agricultural theme activities featuring strong participation for tourists, 

providing food and beverage and accommodation facilities to meet the needs of tourists, 

molding the agricultural landscape and forming the rural landscape characteristics. How 

to further expand the service function of leisure agriculture parks to increase the operating 

efficiency and economic benefits of the park is a topic deserving research.  

Since IBM first put forward the concept of "Smart City" in 2008, the application of 

smart technology is becoming increasingly popular [4]. Smart technology plays an 

important role in areas such as smart city, smart community, smart transportation [5], etc. 

Smart technology realizes comprehensive perception, and is widely used in Internet, 

generally suitable for computing and fusion application through the application of 

information technologies such as the Internet of Things and cloud computing represented 

by mobile technology. At present, smart technology has been applied in greenhouse 
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construction, product traceability and precision agriculture, and so forth in agricultural 

production [6]. The full integration of smart technology and leisure agriculture parks can 

promote the sustainable development of the agricultural parks. Smart technology is 

widely used in agriculture industrial parks in U.S., Israel, the Netherlands and other 

developed countries. Since China's agriculture has a big difference compared with that of 

the developed countries, it is of practical significance to study smart technology 

application suitable for China's leisure agriculture park. 

 

2. Planning Area Overview and Application Framework 
 

2.1. Planning Area 

Covering an area of about 5.05 hectares, the leisure agriculture park is located in 

Qinyang City, Henan Province. The base has proper climate, fertile soil and good water 

source, which is extremely favorable to the agricultural production. The transportation is 

quite convenient around the park, which provides a good basis for the development of 

leisure tourism. According to market analysis and cost-benefit analysis, this park aims at 

producing green products and providing leisure and recreation. It integrates smart 

technology into the park's production management, logistics and sales, which promotes 

the sustainable development of the park through the improvement of efficiency and input-

output ratio. Figure 1 shows the function division of the park. 

 

2.2. Application Framework of Smart Technology 

The application of smart technology centers on integration platform, including smart 

 

Figure 1. Function Division of the Park 

cultivation, smart planting, smart sunlight greenhouse, virtual park, visualization, smart 

logistics and smart sale module, and forms a hierarchical structure consisting of 

perception layer, network layer, application layer, platform layer and service layer. When 

realizing smart technology application to the planning, we should combine the 

characteristics of functional areas with the characteristics of spatial layout. The same 

module can be distributed in different functional areas, and different modules can be 

applied to the same functional areas, providing smart service for the park through the 

efficient network system (Figure 2).  
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Figure 2.  Application Framework of Smart Technology 

3. Technology Application of Smart Module 

The organizational structure of the smart module and the rationality of technique 

matching will influence the overall efficiency of the system. The internal functional 

organization of the module should be reasonable and perfect and meet operational 

requirements. Different modules should be able to realize coordination and conformity to 

facilitate the sharing of resources and data transmission (Figure 3).  

 

3.1. Smart Breeding 

According to market demands, the park has a plan for a standardized farm for milk 

cows, providing milk source of high quality to community residents and enterprises. The 

farm applies RFID technology to implement strict tracking and management over milk 

cows. The electronic identification devices installed inside the cows' collars can store a lot 

of information including the cow's family history, place of origin, per unit yield, amount 

of milk, age, time of milking and physical status, and it can be continuously enriched and 

improved during the processes of cow raising, transporting, and milking. Meanwhile, 

those information will be integrated in detail into the “Traceable Information System for 

Quality Safety of Dairy Products” to facilitate the query of the general public. Smart 

breeding can ensure the health of dairy cows and provide quality products at the same 

time, thus meeting consumers' requirement for food security and quality. 

 

Figure 3. Technology Application of Smart Module 
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3.2. Smart Planting 

The main service objects of smart planting are fruit trees and vegetables growing in the 

open. Outdoor planting has high demands on water and nutrient of soil environment, 

especially on water. Smart irrigation can keep accurate control of the supply of moisture. 

Its basic principle is: the humidity signal collected by the humidity sensor, after 

conversion, will enter programmable controller, and when irrigation is required, the 

opening and closing of water pump and electromagnetic valve can be controlled by the 

control signal. As for soil nutrient, the information will be collected by the nutrient sensor 

and after that the generated graphs will be provided to management personnel for 

reference. 

 

3.3. Smart Sunlight Greenhouse 

A cost-effective smart sunlight greenhouse is planned in the park. Inside the 

greenhouse, temperature, humidity, the concentration of carbon dioxide, illumination and 

other indicators can be detected by sensors, and after the information is passed to the 

processing center, according to set values, the control software issues instructions to 

actuators such as automatic control pump, heater, generating equipment of carbon 

dioxide, and lighting control device to realize automatic control of production 

environment.  

 

3.4. Virtual Park 

A website of the park is planned, to establish a virtual agriculture park area with three-

dimensional roaming function, offering the public with navigation and real-time 

information query service. The landscapes, scenic spots, leisure and parking facilities of 

the park can be queried at any time so that tourists can choose according to their current 

situation. Meanwhile, tourists can upload real-time landscapes of the park and other 

information to the three-dimensional platform to realize interactions.  

 

3.5. Visualization 

Remote visualization refers to the service provided by video monitoring for production 

and management. Camera devices are equipped in the park, especially on the farm, and in 

the sunlight greenhouse, field planting area, eco-canteen etc., which could realize remote 

visualization of the growing environment of animals and plants and make it more 

convenient for the managers to supervise and experts to diagnose. 

 

3.6. Logistics Module 

Agricultural products are required to be non-pollution and non-deterioration in the 

logistics process, which is different from industrial products. In addition, since the price 

of agricultural products is relatively low, the logistics should operate at a low cost. The 

aim of smart logistics is to achieve the whole-process supervision “from seed to table”, to 

guarantee the quality of products by reducing the chance of products being polluted. In 

the park, pesticides, hormones and fertilizers are strictly prohibited during planting and 

breeding process in order to ensure products can meet the quality standard. In addition, in 

order to provide good quality products for consumers, it also needs to strengthen the 

monitoring in the process of production and transportation. This park's products are 

mainly provided to local market, so the planned refrigeration storage and delivery system 

will deliver the products to consumers in time. 

 

3.7. Smart Sale Module 

Smart sale is a marketing method that is to achieve marketing target through Internet, 

computers, communications technology and digital interactive media. This system helps 
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the park to exploit the market and attract consumers quickly and efficiently, makes the 

enterprise march towards the market with a relatively low cost and at a comparatively 

rapid pace to satisfy the demand of customers. The module is based on the need of 

customer individuation, and it forms a service system integrating commodity information, 

bills collection and after-sales service. 

 

4. Conclusions 

Smart agriculture is the advanced stage of agriculture production. Blending smart 

technology into leisure agriculture parks, sufficiently using modern information 

technology achievements, integrating computer and network technology, the technology 

of the Internet of Things, audio and video technology, 3S technology, wireless 

communication technology and wisdom and knowledge of experts, are helpful to improve 

the park's efficiency of production management and economic benefit. The market 

prospect of using the smart technology in leisure agriculture parks is very broad.  
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