Available online www.jocpr.com

Journal of Chemical and Phar maceutical Resear ch, 2014, 6(6):1625-1630

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Study and design of the agricultural infor mationization model based
on internet of things

Congcong. Li*, Yanxia Guo and Jingren Zhou

College of Mechanical and Electrical Engineering, Agricultural University of Hebel, Baoding, China

ABSTRACT

In order to improve the agricultural automatic and intelligent level, this article analyzes the research situtation
domestic and foreign agricultural Internet of things, and constructs the model of agricultural informationization
based on Internet of things. The model has three sub models: agricultural information collection modle, agricultural
information transmission model and intelligent agriculture information processing model, which corresponds
perception layer, network layer and application layer of Internet of things respectively. The paper detailed describes
the whole frame, hardware composition and software flow of the agricultural information collection model, the
hardware composition of module and structure design of wireless sensor networks in agricultural information
transmission model, finally the structure diagram and interface design of the agriculture intelligent information
processing modle are also introduced briefly.

Keywords: 10T, agricultural information , model design

INTRODUCTION

Agricultural informationization has become a symbnt the key of modern agriculture, as the serftioetion of
agricultural information technology growing, thevepment of agricultural informatization can siggantly
promote agricultural’s sustained develop,and it aél more and more become the basic resource amfopenent
of agricultural production activities. However, ttraditional extensive agricultural informationiat development
mode has already can't satisfy the requirement gofcaltural sustainable development, the applicatad the
Internet of things in agricultural informatizatiwan effectively reduce the human consumption aedripact on
the farmland environment, which can obtain accucat® environment and information, so as to usekialils of
equipment with the function of automaticintelligent and remote control, that pepole anemdeave home to
monitor farmland information.It will realize scigfit planting and management and promot the modgricultural
development mode change,which will provide a néatfgrm for the development of our country agrtavé, and
change the traditional mode of agricultural infotimaization development[1].

Agricultural informationization based on Interndttbings, which can be defined the applation ot thternet of
things in the process of agricultural informatiatian.It contain a sensor network that constitwtétt a number of
sensor nodes, this network with the communicatiemvark, which contain computer network, satelliggwork and
other modern information network, will form a hugetwork, that can match the advanced agriculfpradiuction
facilities and land, through a variety of sens@$S, smart cameras, intelligent terminal and tsolsh as 3G
mobile phone to collect and gather information,ahtbugh the information transmission network tonsfar
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information to database system of agriculture agdcaltural information storage system, such ascatjural
database system and digital library. Then processdecide the agriculture information with the tealogy of
cloud computing and information processing systémally use the related network and automatic auintr
technology to realize the agriculture agriculturisformation release and remote control[2].Agrictatu
informationization based on Internet of things Imaade intelligent agricultural realize the intensig®duction
process.Now The Internet of things has been wideslgd in the agricultural informatization in Chirtduang
Liusheng etal have made a depth discussion imsite irrigation farming implementation method lthsmn
wireless sensor; Liu Minghui et al. have studiedcadtural plant diseases and insect pests forgmpsipert system
with the application of WebGIS ; JuRonghui et alvb use GSM short message technology to ralizectletime
control of greenhouse. The major special projettdigital agriculture have been setde up in Chiik&, xinjiang,
heilongjiang, jilin, Beijing, Shanghai, hebei, jgsu and other places , which include 26 facilgyieulture digital
technology. digital technology field crops and inherit techrpointegrated application of digital agriculture
demonstration base[3].

In this article, The agricultural informationizatiomodel which based on iot will be seted up,with @nehitecture for
multipoint real-time monitoring of field environmeparameters, to master the environment evolutioth eop
growth information form.The system will uploadedstmonitor data to the database, that can give fidhe
informationt at any time for managers and userBq van make an accurate crop breeding scheme.

EXPERIMENTAL SECTION

1. Theagricultural informationization model based on Internet of things

In this paper, the three sub models of agricultinf@rmationization building,which based on theethayer system
of IOT ,perception layer is the agricultural infation collection module.The transport layer is trensmission
network model which can transmit the gatheringoiinfation rapidly and efficiently .The applicatioayéer
corresponding to agricultural control model that céspose all kinds of information of. The functiohthe system
framework is shown in figure 1:
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Fig. 1 The whole model function frame

2. Information acquisition model

The module of information perception and acquisiti® located in perception layer in system, whictkeuse of a
variety of sensing devices to percept and colleetdata dynamically ,that include major crops glopitocess and
the main factors affecting the growth in the enmiment such as air temperaturair humidity. soil temperature
and humidity light and other information related to crop grovetbndition, and then through the wireless sensor
network based on Zigbee technology and mobile nétivansmission platform to the management cestatistics
agricultural conditiondata information tomake aerehce for later analysis.

Agricultural conditiondata perception informatiogqgaisition is the first important link for informah system,

which is the basis for the later work. The goathi$ model is able to realize the pertinence, amopand timeliness
of the collected data information, block diagramshi®wn in figure 2.
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Fig. 2 Agricultural information collection module block diagram

The sensor used in the system has high stabitityng anti-jamming capability, long transmissiostednce, high
accuracy and fast response characteristics[4]ifgpperformance shown in the following table.

Tablel Sensor parameter list

Sensor Measuring Working Power precision Signal output form
name range voltage consumption
Air temperature and humidity ~ -40°C~+123.8°C  2.45\5. 550uA temperature+0.4°C Digital 12C
Humidity+3%
Soil temperature 0-100% 5V-10V 21mA +3% Analog agk 0-2V
Soil moisture -55°C~+125°C 3-5V 1mA +0.5°C Digital
COo2 0PPM~5000PPM 9Vv-18V 25mA +30PM Analog voltagg\0
Soil conductivity 0-30ms/cm 5V-10V 0.5mA +0.2% Anglvoltage 0.4-2V
Light intensity 0-256000LUX 2V-3.3V 250mA +20LUX Dital

Microcontroller platform is the core of the infortimn acquisition module, mainly be responsibletfog control of
the sensor array, data acquisition, control theeles communication module for data transmissidis paper
chooses C8051F350 MCU. It is a completely integratéxed-signal system-on-a-chip (SOC), based oh bjgeed
8051 kernel, and the instruction set is fully cotitga with MCS - 51, is one of 8051 derivative deghip

microcomputer currently which is the fastest are tiost complete function. Besides has the stargizBd digital

peripheral components, it also integrated the datpisition and control system on chip componentoimmon use
and other digital peripherals and features, RAM &tash space is larger and has multiple I/O pard also

configure A/D converter and A variety of communioatbus, power consumption is low, its performacae meet
the demand of perceptual node design[5].

Sense node mainly complete the perception andniae®n of information. Adopted the way of passawveareness
information, perceptual node receives the collecttmmmand, then complete the information collectand
forwarding tasks. That is after the microprocesgquerceptual node received acquisition taskjrst fo collect and
process the information, the data have been psedes forwarded to the information transmissionie® by

wireless transmission module, and transmitted te BC by the transport node. Communication between

microprocessor and wireless module adopted univees&l asynchronous protocol communication mesh@ohd
the uniform data transceiver protocolthe has beadearin wireless transmission protocol. Informatemilection
module software design process as shown in thefigelow.
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Fig. 3 Information acquisition module software flow chart

3. Information transmission model

In this paper,The transmission network subsystewe teen desigen tomake an concrete analysis t#rsyfsom
the angle of the transmission phase, which maingjudes two parts: the field environment of wirglesensor
communication network module and the external trassion network module. The first module is colétfor the
field of environmental information to the base istattransmission, mainly through the wireless semstwork
based on Zigbee technology; The second modulesignformation management platform of the transrais$rom
the base station to the center, mainly using th&@&Retwork. The subsystems use the advantage wgitte
wireless sensor network node non-contact, can camrthe characteristics of mobile management an®$P
network communication speed, large capacity, highalility advantages, foster strengths and circembyv
weaknesses, to further improve the quality of netwvammmunication, achieve the goal of transmissidarmation

accurate and reliable.
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Fig. 4 Transmission network structurediagram
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3.1 wireless sensor network module design

The system of wireless sensor networks is to usewtineless transceiver module of LSD - RFCC1100DLS
RFCC1100[6] is a real single chip UHF transceivdesigned for low power wireless applications, ritegn circuit
is set in 315, 433, 868 and 433 frequency banthefISM (industrial science and medicine) and SRib(t range
device), also can let is set to 300 ~ 348 MHZ, 40064 MHZ and 464 ~ 928 MHZ frequency. CC1100 high h
sensitivity, programmable control data transfeerahd output power, built-in frequency compensafiarction,
data albino function, RSSI (received signal strejgtonitoring function, very suitable for this sgst networking
requirements.

3.2 remote data transmission module design

According to the current domestic and the actuabsion of the existing communication resourceslabbe, at the
same time, considering the system is running #fiercompletion of the wild environment and easynamnage, the
design mainly adopts the network mode of wirelessile communication as the main channel. Remota dat
transmission is mainly completed by GPRS modul®RS module use the H7210 products[7], the ternsnpport
dual-band GSM/GPRS, accord with standard of ETSMG®hase 2 +, embedded TCP/IP protocol, the rea-tim
clock, to provide users with high speed, times romlitransparent data transmission of virtual peveata
communication network. When using fist need todhshe SIM card to get the unique ID in the mol§i#M card).
CC1100 module in the system to receive the dates#raded by wireless sensor node, then the datencaicated

by a serial port to GPRS DTU. After the GPRS DTOeiees the data information, the information waskaged
accordance with the GPRS data format, and the atent via wireless GPRS network to processing and
monitoring center, realize the data remote transionisThe control commands from the data serverg wnexeived

at the same time, then sent to each wireless saonses by CC1100 module.

4. Intelligent information processing model

Intelligent information processing model is maithe design of the information monitoring centertsafe, was
developed by using Microsoft Visual Basic.NET deygghent tools to carry on the design, the collectibmeal-
time data from nodes to establish a database ffiedrmanagement. In management center can quegrpesition
of a sensor node parameter value and historica datl real-time environment through the designaffinare
interface, and the software will automatically ke treal-time data from the environmental parametéits default
values, if outnumber than the default environmearameter value, the software will sound a warnind send a
message to remind managers, at the same timelisevil a signal to control the terminal device antbmatly
adjust environment parameter values. Managemeigrcgystem structure diagram as shown in figure 5.

Alarm
device
Real-time | _
data showed Manage- Data
- acquisition
R EES cnewre]tn;r Database - noili !
Settings

Node control
equipment

Fig. 5 Information processing model software structure

The data display interface of information procegsimodel as shown in figure 6, after startup it wiplay real-
time data of each node and renew historical dated wf analysis and research. The initial valuetloé system
environment parameters can by modified and setyesehing the button. When the environment parameibie
exceeds the preset range, interface will display @arm,inform managers to make corresponding gsicg, and
starts the node control equipment to automaticaljyst the environment parameters.
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Fig. 6 Agricultureinfor mation processing interface

The related parameters of the service request etsdsin the main interface, such as query nodesosetypes,
query types etc, and the query command is serfteserver. Database server will make a operaticarding to
user's request, and get the query of data badietolient.

RESULTSAND DISCUSSION

Based on the three-layer system of IOT, this pdpelds three child model of agricultural informatipation,
respectively for the agricultural information pestien. information transmission and intelligent agricuétur
information processing model, three sub models wlitee layers structure of iot one-to-one corredpoce,
respectively responsible for information collectiomansmission and the agriculture information liigent
processing. Managers can accurately grasp the dietdal-time environmental index, so as to makeasonable
management of field with the right measures. Bylypg Internet of things in the agricultural infoationization,
greatly improve the automation and intelligenceagficultural production, and have a long-term amgartant
significance to improve agricultural efficiencychease farmers' income, the reasonable use ofultgrad natural
resources, protecting agricultural developmentremvent.
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