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Abstract 

This issue is from taiyuan city science and technology funding "new national 
construction system" agricultural transformation demonstration management system" 
(activity number: 120157). Small questions addressed to ecosystem decline issues such 
as land, jobs, dependencies and management, which sum up the quality of forest 
production. Therefore, in combination with Internet of Things technology, this paper 
developed a greenhouse technology management system, which identifies the online 
monitoring, participant automation and greenhouse scientific management of the main 
greenhouse environment. It is of great significance to realize automation, 
intelligentization, network and scientific production of greenhouse for improving 
national productivity and modernization of greenhouse. 
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1. Introduction 

China is the third largest country and the most populous country in the world. However, China's 

agricultural area is not enough, and there is a trend of decreasing year by year. Food production is 

facing major problems such as, field construction. Urban sprawl and inadequate agricultural 

production exacerbate the problem. Agriculture will make full use of data technology, mechanical 

engineering, biotechnology and environmental management techniques to provide the best 

environment for animals and plants. Product performance can increase productivity and product value 

and save employees. Modern agriculture addresses food insecurity by addressing community needs 

for agricultural participation while improving agriculture.  

As an important part of agriculture, vegetable production in China has developed rapidly. The total 

agricultural output in 2012 was about 3.62 million hectares, ranking first in the world, second only to 

Israel. Farmland is the largest agricultural sector in China, with an area of more than 2.3 million 

hectares. China has made great progress in developing vegetable cultivation. There are other gaps in 

environmental management and autonomous technology. Traditional housing projects in China 

require skilled workers and are linked to professional management. 

Basically, the indoor environment of a greenhouse is a complex process that affects many things, 

such as nature and biology. Relying solely on software management or simplifying a single 

management system makes it difficult to manage the environment to an appropriate level, thus 

impeding anticipated production. Introducing a sound management system abroad can improve the 

technical quality of Chinese housing, but the cost of doing so is high, and the advanced national 

management system may not be suitable for China's conditions. It is of great significance to improve 

the technology management system in different regions of China and guarantee the rights and justice 

of intellectual property owners. 
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2. Design of field control system for greenhouse 

Website management system is not only an advanced Internet of things, but also an intelligent 

management system for managing various user controls. This section summarizes equipment field 

management systems and power management systems for different types of drivers; Establish site 

data transmission system for site management system; Based on area management system, PLC 

design, handheld display and alarm management software. Built-in site management system, 

seamless system design and rich software features to meet system design requirements. 

2.1 Hardware structure of field control system 

Environmental management systems are in place to understand environmental data using temperature 

and air temperature, light sensors, carbon dioxide sensors and soil moisture sensors. The quality 

control system controls compliance with environmental standards, starting and stopping drives such 

as starters, pumps, water pipes, air pumps, and solar panels. You need to upgrade common plants. In 

addition, in order to improve man-machine communication ability, the field management system 

adopts one-button control, Screen touch. 

To enable the user to control the home remotely, an SMS alarm manager is integrated into the local 

control system.  

2.2 Selection of hardware equipment for field control system 

2.2.1 Selection of programmable logic controller 

PLC companies include Nokia, Rockwell, ABB, Mitsubishi and Omron. This application uses Nokia 

PLC to understand the functions of your online management system. Nokia Siemens PLC can be 

divided into small computer (S7-200), medium computer (S7-300) and large computer (S7-400) in 

the control scale. 

For the system development, this paper chooses Nokia S7-200 series PLC as the key control of the 

field management system. 

S7-200 PLC options include CPU systems and advanced models. 

 

 

Figure 1. Hardware structure diagram of field control system 

 

2.2.2 Selection of touch screen 

A hand screen design for a built-in machine that connects people to the control system. The touch 

screen allows users to monitor system performance, as well as seamless functions such as signal 

Settings and device management commands. 

The use of a handheld viewer not only simplifies and simplifies the control process, but also reduces 

the use of buttons and repeated navigation with other music devices, including PLC I/O 25 devices. 

In order to strengthen the communication between human and computer Internet control system, this 

paper chooses the handheld monitor as the model of forest robot. Users can send the player field 
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control to the touch screen, set the upper and lower limits of different parameters, and switch between 

automatic and intelligent control modes. To monitor parameters such as performance and protection, 

we chose the Delta DOP-B10S411 handheld display. The main parameters are as follows:  

Working voltage: DC 24V 

Screen size: 10.1 " 

Resolving power: 800*480 pixels 

Memory: 64M 

Communication interface: RS-232/422/485､USB 2.0 

Working environment: 10%~90%R H[0~40'C] 

Protection grade: IP 65 

Delta DOP-B10S411 

2.3 Design of electrical control system for supporting equipment 

The control mode of greenhouse field control system can be divided into manual control and 

automatic control. Software management system usually consists of buttons, switches, relays, cables 

and other electronic equipment. Emergency management. The automatic control system detects the 

type of processor, specific microcomputer, system administrator, and computer in the control system 

and automatically turns the player on or off based on device management policies. Many people work 

in the greenhouse, according to the performance can be divided into pumps, pumps, lifting and other 

equipment and rotary switch, bearing and other compression equipment two categories. Each type of 

equipment includes two control systems, manual control and automatic control. This section designs 

power management systems for various timing devices. 

The section headings are in boldface capital and lowercase letters. Second level headings are typed 

as part of the succeeding paragraph (like the subsection heading of this paragraph). All manuscripts 

must be in English, also the table and figure texts, otherwise we cannot publish your paper. Please 

keep a second copy of your manuscript in your office. When receiving the paper, we assume that the 

corresponding authors grant us the copyright to use the paper for the book or journal in question. 

When receiving the paper, we assume that the corresponding authors grant us the copyright to use the 

paper for the book or journal in question. When receiving the paper, we assume that the corresponding 

authors grant us the copyright to use. 

3. System debugging and testing 

Implementation and evaluation are the best way to ensure a safe and reliable control system design. 

This section typically covers problem solving and testing of home technology management systems, 

including system performance testing and system control testing. Performance appraisal provides 

regular 2-tier evaluation of the site management system and the central management platform. 

System control testing is ongoing, including process data, temperature, and system conditions. Error 

results and test results show that the system design is reasonable and all tasks are normal. 

3.1 Introduction of greenhouse test platform 

In this paper, a greenhouse test platform is designed and built, which is built into the coal mining 

equipment and technology control laboratory of Taiyuan University of Technology. The system has 

been tested on a greenhouse test platform. The test platform is a single "human" pillar with a height 

of 3m and 4.8m, and a wooden beam with a height of 1.7m and 2.3m.Galvanized steel pipes are used 

as construction materials and PC (polycarbonate) drills are used to cover the installation. The test 

platform has the following functions: 

3.1.1 Natural ventilation 

Natural ventilation is the process of natural circulation and exchange of indoor and outdoor air. It is 

an effective way to lower temperatures, reduce heat and increase carbon dioxide emissions. No power 
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consumption during operation, with high efficiency and energy saving effect. Because there is a 

height difference between the top of the window and the window, when the indoor temperature is 

higher than the outdoor temperature, the height difference will lead to outdoor air. Entering through 

the lower window, indoor air coming out through the upper window identifies the ventilation system.  

Up and down power Windows open. Among them, the top window has 4 kinds of opening, namely 

full open, 2/3 open, 1/3 open and closed. There are only two states of ground floor: fully open and 

fully closed. 

3.1.2 Forced ventilation 

Forced ventilation is a kind of air conditioning system which depends on external force to exchange 

indoor and outdoor air. It has the characteristics of high ventilation efficiency and good control. Two 

fans are installed on one side of the gable on the test bed. A hole is opened on the other side of the 

gable. Indoor air is blown out through the hole to complete the supply of indoor and outdoor air.  

3.2 System operation test 

In this paper, two sets of field control systems and a central control panel are selected to test the 

functions of hardware, network and control platform.Field controller, informants, contacts, SMS 

alarm controller, software button, touch screen devices such as equipment integrated into the power 

control panel, control systems, a control system control panel and internal sensor and greenhouse 

operators test platform connection, only connect the sensor, the rest of the control panel control panel 

on the function of the player by the indicator light display. 

The federated test of the federated system is shown in Figure 2. 

 

 

Figure 2. System debugging test 

 

3.3 System control performance test 

3.3.1 Data preprocessing test 

To ensure the quality of the data processing method, data processing tests were carried out during the 

furnace heating operation. The initial temperature was 18.5c, the average temperature was 23C, and 

the test time was 20 minutes. Due to the stable laboratory environment, the data released during the 

test was not easy to extract. To this end, this paper simulates the negative relationship between a PLC 

power source and the negative power source. The pole at which the CPU "generates sensor power" 

under an external force. Value detects temperature deviation from the true value to ensure the quality 

of data processing methods. The data collection time of the central monitoring management platform 

is 1s and the data collection time is 15s.A section of data in the data processing system is shown in 

Table 1 and Table 2  
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Table 1. Raw temperature data 

 

 

Table 2. Temperature data after processing 

 

 

According to the test results, during the heating process, two release data were generated within 6 

minutes with a value of 22.3.C and an error of 1.9C. The process of processing the received data in 

this paper effectively eliminates the published data provided by the improved identification data.  

3.3.2 Variable structure fuzzy control test 

To ensure the quality of the linear control system, the DC control system of controller 1 is compared 

with the direct control systems of controller 1 and controller 2. The test objects are as follows: For 

the thermal function and heating function, the maximum temperature is 24°C and the maximum 

temperature is 65%RH. The control system executes the characteristics of this feature every 15 

minutes. For 30 years. When it comes to making good decisions, the wrong decision process is 

executed every 15s, while each humiliating act takes 8 seconds. The hold state remains constant 

during the decision making process. 

4. Conclusions and Prospects 

4.1 Conclusion 

Given the current past environmental standards, lack of communication, lack of scientific production 

systems and other issues, this issue has dominated the development of emerging Internet technologies 

and technical monitoring systems for agricultural equipment to achieve self-management, the 

greenhouse intelligent, network and scientific production. 

4.2 Prospects 

Exploring greenhouse management system is a complex task, involving the use of sensor technology, 

network technology, communication technology, automation technology and agricultural technology. 

This paper has done some research work on this topic. Due to time limit, personal ability and other 

factors, there are still some areas to be further improved. 
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