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Abstract: Aiming at the problems of poor irrigation precision and waste of water 

resources caused by the backward and lack of cutting-edge technologies in the 

existing greenhouse irrigation technology for farmland, orchards and other plantation 

areas, such as poor irrigation precision and water resource waste, a set of greenhouse 

water-saving irrigation system for modern agricultural intelligent irrigation was 

developed to solve the existing problems. Through the zigbee network collocation wit 

cloud services platform design, network integrates all kinds of sensor nodes, making 

all kinds of sensors to collect the information sent to the network, through the sensor 

node real-time monitoring of the environmental factors in the greenhouse, through 

data analysis, in the greenhouse intelligent irrigation, and achieve water saving effect. 

Experimental results show that the system under the condition of no intervention can 

independently collect greenhouse environment factor for precise irrigation, through 

the analysis of environmental factors with the minimum water resources to ensure 

that crops grown in the most favorable condition, improve the utilization of water 

resources and save a lot of manpower and material resources, it has wide applied 

prospects. 
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1. Introduction 

China is a country with a serious shortage of water resources. In recent years, the 

situation has become more and more serious. The northern and southwestern regions 

of China often suffer from dry weather, it makes China suffer from drought for millions 

of hectares. Agriculture accounts for a large proportion of all water consumption. 

Compared with Israel, which is located in drought and water shortage, it is the most 
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representative country in the world for irrigation. The irrigation system is used 

nationwide to improve the utilization rate of water resources. Its drip irrigation area 

accounts for two-thirds of its total irrigation area, and the average utilization rate of 

irrigation water reaches 90%. There were some researchers design and exploitation 

the ZigBee network irrigation system,  the ZigBee sensor network  used with magnetic 

valve, sensor nodes to soil information collection, in the terminal for data analysis, 

decision-making, finally can realize the function of irrigation , but now our country is 

faced with the plight of the lack of fresh water, so we must develop a system to solve 

the predicament of lack of fresh water, to realize saving water and irrigation. 

Traditional manual agriculture requires huge human resources and is easy to cause 

the wasting of resources , and it is not suitable for large-scale agriculture. The system 

can be used on most farms and can improve the utilization of water resources to 

achieve water-saving effect. With the development and popularization of wireless 

network technology, ZigBee technology is becoming more and more mature. Due to 

its advantages of low cost, low power consumption and high reliability, ZigBee 

technology can be widely used in farm communication. Therefore, ZigBee can be used 

in the greenhouses water-saving irrigation system to effectively improve the irrigation 

precision in the irrigation system and effectively improve the system to collect 

environmental data in the greenhouses. The system can not only realize intelligent 

irrigation, but also collect environmental data of the farm, and alleviate the plight of 

the shortage of fresh water in China. 

 

2. System design scheme 

The whole greenhouse water-saving irrigation system is mainly composed of seven 

modules, including soil moisture sensing module, soil moisture sensing module, 

temperature and humidity sensing module and carbon dioxide sensing module. Key 

elements in the cultivation and growth of crops are soil nutrients, water content and 

carbon dioxide concentration. Therefore, it is very important to design modules to 

collect environmental factors in greenhouses. During the period of automatic irrigation, 

a collection module loses control and the collected information has a huge error, which 

will lead to a certain crop's growth being seriously affected or even death due to 

excessive irrigation amount. Therefore, in each module, the system will adopt the 

sensor module with stable performance, small environmental impact and high 

precision. In addition, ZigBee is adopted in this design to form the internal wireless 

network of the farm greenhouses and interact with the external network through the 

gateway to realize remote monitoring of mobile phones or computers. It is helpful for 

people to observe the environmental factors inside the greenhouses, so as to prevent 

the occurrence of errors, make it more convenient and fast, and has a strong practical 
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and promotional significance. 

 

FIG.1 Topology diagram of each network node 

As shown in figure 1 is how each sensor node with witty cloud platform connected 

topology, each sensor node in each part corresponding to collect environmental 

information, and connect the routing node, and then by coordinating nodes to send 

to the terminal, terminal after collecting information, comparing the combination of 

database information and establish corresponding date records in the database, to 

look and check in later. 

 

 3. Design of the hardware in the system 

 

FIG.2 Functional module diagram 

As shown in figure 2, the greenhouse agricultural irrigation system based on sensors 

and ZigBee consists of processor module, carbon dioxide sensing module, soil moisture 

sensing module, temperature and humidity sensing module, soil moisture sensing 

module and other modules. The design of each module is as follows: 
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3.1 Processor module 

This design USES CC2530 chip as the core processor module. CC2530 is a real on-chip 

system (SoC) solution for 2.4-ghz IEEE 802.15.4, ZigBee, and RF4CE applications. It 

can build powerful network nodes at very low material cost. CC2530 is built on the 

ZigBee protocol Stack z-stack based on the standard protocol ieee 802.15.4. It 

combines many of the excellent performance of RF transceivers with the standard 

enhanced 8051 CPU, programmable flash memory in the system, 8-kb RAM and many 

other powerful functions. 

Operating conditions of CC2530: 

 The minimum value The maximum value unit 

The temperature Of The Operating 

environment 
-40 125 ℃ 

Operating supply voltage 2 3.6 V 

 

3.2 Carbon dioxide sensing module 

There are two kinds of carbon dioxide sensors commonly used in the market, one is 

solid electrolyte, the other is infrared principle. Among them, the principle of solid 

electrolyte sensor is that the gas-sensitive material generates ions when passing 

through the gas, so as to form electromotive force. By measuring the electromotive 

force, the concentration of the gas is measured. Due to the high conductivity, 

sensitivity and good selection characteristics of this sensor, it has been widely applied. 

This module adopts MG 811 carbon dioxide sensor, which has good sensitivity and 

selectivity to carbon dioxide, little influence by temperature and humidity changes, 

and good stability and reproducibility. MG 811 sensor can not only be used for air 

quality inspection, but more importantly, it can be used for the detection of CO2 

concentration in greenhouse, which conforms to the standards of this system design. 

MG 811 can be used for system integration for real-time monitoring of carbon dioxide 

concentration in greenhouses. 

Table 1 Main technical indicators of MG 811 

Parameter name Technical conditions 

The heating voltage 6.0± 0.1v 

Heat resistance 30.0± 5%Ω 

The heating current About 200mA 

Heating power About 1200mW 

The use of temperature -20～50℃ 

Storage temperature -20～70℃ 

The output signal 30～50mV 
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3.3 soil moisture sensing module and temperature and humidity sensing module 

Wireless temperature and humidity sensor is currently the most widely used type of 

sensor in intelligent agriculture. It is widely used for temperature and humidity 

monitoring in greenhouse greenhouses, soil, open air environment, plant leaves, food, 

vegetables and fruits storage and other processes. Wireless air temperature and 

humidity sensor is used to detect the temperature and humidity of the air in the 

agricultural environment. It is usually installed in the shade of the air circulation in the 

greenhouse. Wireless soil temperature and humidity sensor is installed in the crop root 

in the soil, depending on the crop root depth when installation case, determine the 

sensors buried depth of soil, the length of each canopy or greenhouse are normally 

installed 2 -- 4, to monitor crop growth and development in the process of soil 

temperature, moisture content, and changes, facilitate timely and proper amount of 

water. 

 
3.4 Soil moisture sensing module 

The soil moisture sensing module adopts the soil moisture sensor, which is cured by 

green flame retardant epoxy resin, completely waterproof, able to withstand strong 

external force impact, but also can withstand long-term point solution, acid and alkali 

corrosion in the soil. The soil moisture sensor has the advantages of high precision, 

reliable performance and little influence by soil salinity. It has three protection 

functions of power line, signal line and ground line, which can protect the damage 

caused by reverse connection and short circuit. 

 

3.5 Display module 

LED display screen, LED is widely valued and rapid development, is inseparable from 

its own advantages. These advantages are summarized as: high brightness, low 

voltage, low power consumption, large size, long life, impact resistance and stable 

performance. 

 

 4. System workflow  

 

FIG 3 system work flow chart: 

After the sensor node successfully joins the network, an indicator light should be on 

to indicate that it has successfully joined the network. At this time, the status of each 

sensor can be viewed in the smart cloud service platform. In the flow chart shown in 
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figure 3, at the beginning, the system will initialize the entire gateway. When the 

initialization is completed, the smart cloud platform will show that the sensor has been 

initialized. At this time, the threshold can be set for each sensor. 

During the work of the whole system, smart cloud platform collects the information of 

each sensor in real time through ZigBee network, and classifies and analyzes the data. 

In order to ensure that under the condition of good crop growth, both irrigation 

operation and water saving can be achieved, it is necessary to transfer the algorithm 

of association rules to the next step and conduct irrigation in an optimal way. Achieve 

irrigation goals, go to the next step, implement watering, otherwise reacquire data 

and analyze again. 

 

5. Subtotal 

The advantage of this project is that it has high practicability, and the sensors used 

are cheap and stable sensors in the market, which can be accepted by the public. By 

collecting environmental information, to achieve the function of irrigation and water 

saving, in order to achieve effective utilization of water resources, not only can enable 

users to get inside the greenhouse environment information conveniently, but also 

allows users to quickly send you want some instructions for operation, the most 

important is to be able to alleviate the shortage of fresh water resources in our country, 

and makes the agricultural development of our country further. 
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