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Cloud Computing Irrigation System of Water and Fertilizer
Based on Dual-line Decoding Technology

Jiang Xinlan' Yang Bangjie' Gao Wanlin'  Yan Qinghong’
(1. College of Information and Electrical Engineering, China Agricultural University, Betjing 100083, China
2. Department of Irrigation and Drainage, China Institute of Water Resources and Hydropower Research, Betjing 100044, China)

Abstract: In order to solve the problem in traditional protected agriculture, namely the inefficient use of
water and fertilizer, less information collection, weak capability of data mining and implementation, an
intelligent cloud irrigation system was proposed based on the technology of dual-line decoding and cloud
computing to integratively manage water and fertilizer for protected agriculture, which was composed of
intelligent cloud irrigation control system, automatic machine of integration of water and fertilizer, water
saving irrigation system with high efficient. The system via dual-line decoding technology, and a variety
of sensors were used to collect the parameters of crop growth environment for each individual protected
agriculture in real-time. Then all kinds of collected data were timely transmitted and stored in cloud data
management platform. Thereafter, the ability of calculation and analysis from cloud calculated cluster was
used, water and fertilizer needs, irrigation and fertilization system in protected agriculture under different
environmental conditions for crop growth were scientifically determined to achieve intelligent control of
water and fertilizer integration. The system was of great importance in guiding protected agriculture to
achieve high yield, high quality, ecology and safety in production. Two application examples in planting
bases of protected agriculture showed that compared with the traditional irrigation methods, the intelligent
cloud irrigation system based on the technology of dual-line decoding and cloud computing to manage
integrated water and fertilizer for protected agriculture can improve the water use efficiency by 25% ~
40% and fertilizer use efficiency by 15% ~35% , which shortened labor time and decreased labor force
sharply.
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Fig.1 Schematic diagram of automatic irrigation system

based on dual-line decoding technology

524 R T RGO L, T LA
FEAR N B IHE I 2 G i 42 0% 50 B g B S 4
LU DB L 2L R R G2 70% ~80%
37 B WML A 800N 5 75— 2 IS PR 44k
S A M HE A ], 2k 0 A s R A AL R R
KA, AT SRR AR TS e
1.2 BEHFX

FeT BRI R ORI, Btk A ShiE
MRS BR B, WE 2 PR,

K2 A H S RGN 2 MO
o ge A R g, b, R A S P L iR
AR MR B 5 ERE T a2 R T R 40
(A% L BE RS, T A3k fir 2 8 Tl A e 35 ] IR B fip
AR LSS5 DA T A 48 1) 24 AR S RN R R 5%
LA

oA 5 T 3 A RS H R S BB A L
W) e AT P ], B DA BRSO 45l 88 TAE
RN 24 ~36 V Hi. @QEHHEHGS EALR



Hi) TEH % 45 ST MRS HOAR B K IE — Al = HE B R Gt 58 269

| P8

i TR AL - [W2k
(@ ({3 HL) > PN AR

St ] ol e S TR, (ﬁ . ‘“\ 3G/4GmiR

el €T el SrTANCY ST
wnn e < || Bl 3 £ || Bl I
Al Bl LS BIBE G

K2 [ SR S0 B A
Fig.2 Sketch map of automatic irrigation system

GEEKIFE 5 P BUR AT TCP/IP Bl i T 5 e =
TR RGAHEE & . O T M4 5 MM EE IR
FAR Zh #6 W T 2k 2 Dl IR B R, J IR P I
MODBUS., @R 4 i HEA , 76— A L IR LR 1 5L B
ZAHHE B P, nTAE ] 256 gt O
il A 22 AT FELIAL PR o 2R AP I Bl R R AP R,
MR .

it ey B T S AU A b D RE Y
AL R4S | By B et DR 37 2 TP TR 40 Y O ik i Ak
TES RSP RV T B, B P LAAR S s 47 A BT
TIoae AR K By, W] TR, B LA
I EORFE R Of %45 % PR BE ARM 454y CPU,
HAT AN D RE IR  DIAEAR AL PR AE 1 9 25 10 A
QLB AT TR 73R RGOS i OPOT, BAT I
FEAR K B R BT R S5O0 o DM TR 25 7T
ik 3 km PLE, @EiKEHKE P68, &5 Bk
TEAR LE, BR BA T 5CH3 AT FL G R S, 3 1 4248
o A DIRE , AT O O R TR |
S S AL I R

2 HHEmEIESREERINEE

2.1 HRERETEHIRE
B BE 2 DR T A o) D R o 5 Ao ARl A S 5

Wi RMEW R% L M PuITEH -

z

b % il [ TR
i I - \is -~
&/ U
Sty 4 L& iMR
B4 R R R S T

Fig.4 Software interface of intelligent cloud irrigation control system
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Fig.5 Sketch map of overall architecture
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