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Design and implementation of field monitoring and automatic irrigation system
for radix ophiopogonis
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2.University of Electronic Science and Technology of China, Chengdu Sichuan 611731, China)

Abstract: System for environmental monitoring and automatic irrigation in the growing field of radix
ophiopogonis based on wireless sensor network technology is designed and implemented. The system
features the design of hardware modularity which separates the power supply unit from the sensor nodes,
the in-field wireless sensor network to monitor the diversifying field environmental data, and the
integrating decision-making model for the irrigation control of the field of radix ophiopogonis. In the
system, the collected field data, such as the humidity and temperature of the soil, combined with the
weather data including the air temperature, humidity, and rainfall from meteorological observatory, are
served as the input of the decision-making model to make the decision of irrigation. The decisions actuate
the feedback loops to reach the goal of field monitoring and automatic irrigation control. The operation
results show that the functions of our system running in the field have high stability and reliability, and
the system can be suitably applied to the large area of farmland of medicinal herbs.
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Fig.1 Infrastructure of the filed monitoring and automatic irrigation system
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Fig.3 Architecture of the software system
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Fig.4 Flow chart of the irrigation decision making
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Tablel Information table of the irrigation control

lan ID group valve il moi progress of state date of plan
p number number soil moisture irrigation plan p
50 7 1 15.42 100.00 finished 2013-12-19
49 1 1 17.80 100.00 finished 2013-11-08
48 8 1 22.54 19.00 in progress 2013-11-08
46 7 1 15.42 100.00 finished 2013-11-01
47 4 2 0.00 0.00 not started 2013-11-01
45 3 1 12.80 4.59 in progress 2013-10-30
44 10 1 0.00 0.00 not started 2013-08-15
43 3 1 60.00 100.00 finished 2013-08-11
40 1 1 60.00 100.00 finished 2013-08-07
38 1 1 60.00 100.00 finished 2013-08-07

BATHRW ER . AL E Y 370.28 mW~380.76 mW, FEHINFE 378.76 mW, 5 RS IEARELR A H %
I 148%., Z& %% Wil 545 ) iy ¢ FH X B E AR 60 BT ~86 Fi/E, FHWHEM N 72 B/E, & T RSB ER 140%,

4 £t

A B = 5 S B AT R0 2 A A g S R0 A L AL S A L O T S A RO i XY A A T R 3 AR BRI
M 0 PR TR R, AR SCHR MG T — Rl B T TG A2 R 19 2% i AR A PR g S A L ) ) A 4 T ] W IR 8l v R AR A Y s
W

P ZR G i 2R BRI A A A FlAE X e Y A JRE R Ml 2R3 R R URS B M RO A& I OIS IR RESE B A
gy, SRR BOE S . BT IR R R, KRGS AR MR, B R A SR T AN (B
IS, %R GEHR T 1 TO 2k A% IR 19 2% 9 A B e Al B T S AEUR B I Y RSB AL A8 B D7 52, DTG £ 75 T 2 A% S 2 35
F 28 AE N AE B HAT TN R G A YR AL, O O AL B 190 2% B 15 TRIE T T A JE

S & Uk
(1] #fend ko] E . T ZigBee W25 i 2 PRATIC 72 W5 42 R GBS R HI[J]. ARl TR 27412, 2009,25(7):158-162. (HAN

Huafeng,DU Keming,ZHAO Wei. Design and application of ZigBee based telemonitoring system for greenhouse environment data
acquisition|J]. Transactions of the Chinese Society of Agricultural Engineering, 2009,25(7):158-162.)

[2] Wk AREUR B RS, B TRUMIPCR N B 315 K BEE R 628 19 1 1+ [J]. HEREDLAK, 2004,22(5):26-28. (JIN Zhaorong,XU
Minjie, WEI Xueliang,et al. Study and design of spraying irrigation automatic controller based on fuzzy decision [J]. Journal of
Drainage and Irrigation Machinery Engineering, 2004,22(5):26-28.)

[3]1 P58 SC BT AF. JET PLC BRI 4 i 9 0 RGERIBHIL]. Al T 27 iz, 2007,23(6):208-210. (XIE Shouyong, LI
Xiwen,YANG Shuzi,et al. Design and implementation of fuzzy control for irrigating system with PLC[J]. Transactions of the Chinese
Society of Agricultural Engineering, 2007,23(6):208-210.)

[4] SRART RIEZE AR, BET JCAAL I o0 4 S50 M) 42 1 f) S At B W R 48 B THD). Al TAR 21, 2009,25(2):7-11. (ZHANG
Weil,HE Yong,QIU Zhengjun,et al. Design of precision irrigation system based on wireless sensor network and fuzzy control[]].
Transactions of the Chinese Society of Agricultural Engineering, 2009,25(2):7-11.)

[5] JEIESEE A BN, ET GSM BEL TR 2 W R g i 55 5 R A [I]. Aolk TRE44R, 2005,21(6):87-91. (ZHOU
Guoxiang,ZHOU Jun,MIAO Yubin,et al. Development and application on GSM-based monitoring system for digital agriculture[]].
Transactions of the Chinese Society of Agricultural Engineering, 2005,21(6):87-91.)

[6] JOSé LCJFRANcisJ P,TODD V E. A remote irrigation monitoring and control system for continuous move systems|[J]. Precision
Agriculture, 2010,11(1):11-26.

(FH:55 281 1)



