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Design and realization of 10T-based diagnosis and management system for wheat production
PRI IT:  2012-10-25 fJ5 64N 2013-02-02
SO OCRE A AR B R Y SR R JC A A A I 246 S B S T IR Y N 2 T 1

YE 3 o 4 3] - management information systems  decision support systems wireless sensor network remote diagnosis internet of things wheat growth condition

Fe B0 H A A s AT RO LI (200903010) 5“7 EERHGCAERI (2011BAD32B03) 5 v e g 2 ad MEARMIT e TR AR 45 3% (BSRF201302)

=3 LA

2+ L op Al B e A I PR E L AT RS R T, Akt 100081
INEE L o RN R e AR MY PR 5 7T R4 R ST, bt 100081
s L RN B A M PR L o] R0 SR E 9T, bt 100081
Bl B 2. [ e ACRHpE, R I 476000

2R 84
430 R kK 60
SO

PN AP B, 230 IF SEL TR TR BOR /N2 B RIS WA BLR St RGER A s ik 55 4350 (Browser/Server) , Gl FEMEFE
i) BB ST, IRt — B e D AEBA SR A E Y IR K BT T, AT /N2 A T RN 2 2R R B A TR ARSI, U 2 T AR T
PRI S, JFRSCTNE . B B Bl 2 mor U, B Tl LED R T R oR R TR B RERS A S Bk, B DR AS 2 YRk
SRS SRS « %R GE H T A AP [ 32 SN2 P IX SR TT RN, G5 SRR WA SR /22 w9 (ORI R RE A RS, B s (R N i3t

YESCH B

Wheat is one of the most important grain cropsin China. Itslong growth cycle and wide distribution makesit easily susceptible to avariety of stresses and disasters. In order
promote the management and control capability of wheat production through strengthening diagnosis and prediction of wheat growth status, a remote monitoring and diagnosis
system was designed and realized based on the Internet of Things (I0T).On the basis of the accumulated results of early period research and layout both in software and hardwar
crucial data (including HD image and video) related to wheat growth and meteorological disasters were acquired quickly and steadily by technical integration of heterogeneous
networks, such as wireless sensor network (ZigBee) and LAN (Wi-Fi), mobile communication (GPRS/3G), Internet or VPN, etc. Simultaneously on the server side, the system can
provide decision supporting services for making afinal intelligent diagnosis of wheat growth status and disasters with a combination of network database, statistical algorithm,
computer control and inference engine etc., according to the monitoring data and characteristics of the crops and meteorological condition.The monitoring system was devel oped
under the construction of Browser/Server mode with C# language on .NET, and further designed with a 3-tier application framework, which included datalayer, data access layer,
layer and the presentation layer respectively for data acquisition, data process, and data storage. By such optimal methods, advantages of the system are ensured in keeping exce
object-oriented functions, better compatibility and suitable systematic standardization in follow-up development.The system consists of six modulesindividually designed for dat
acquisition, knowledge specification and normalization, intelligent diagnosis and analysis, user management, assistant help for system management and application. These modul
mainly responsible for receiving dynamic data from remote sites, knowledge specification and normalization, and definition of the diagnosis indexes for crop and meteorological
disasters, etc. By the utility of monitoring data combined with crop and meteorological index specifications, the system may give precision and rapid diagnosis of the condition ar
probability for both wheat growth and main meteorological disasters, which includes drought and waterlogging, low temperature, and dry and hot wind. In order for precision
diagnosis of wheat growth and devel opment, four grades are classified according to the crucial factors below: numbers of leaves on main stem, numbers of stems and tillers per pl
and numbers of secondary roots and tillers. Those parameters are obtained from field experiments or knowledge and experiences from different agricultural experts. The results of 1
diagnosis and decision supporting services can be output in multiple forms, like MS word document, different type of curves and figures, as well as data sheets depending on the
user’ soption. With the integration of web services and socket techniques, users can easily get the multi-source data resources and information services viathe platforms, such
mobile terminals, LED screens, flat pad, personal computers, etc. Demonstration and actual application of the system has been successively carried out in the main wheat producti
regions of China, and the results show a quite significant prospect for remote intelligent management and precision monitoring diversification of meteorological disasters by the
integration of 10T technology.
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