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Abstract

In order to acquire tea plant water requirement precisely and achieve tea plantation precision
irrigation control, the distributed precision irrigation control system based on wireless sensor network for
tea plantation was developed, and the system architecture, hardware configuration and software design
approach were also introduced in detail. According to the characteristics of many wireless sensor network
nodes highly dispersed in tea plantation, two kinds of distributed irrigation control methods applied to
different scale tea plantations were proposed, and the hierarchical irrigation controller composed of fuzzy
controller in the lower layer and optimal controller in the upper layer was designed. The developed system
with distributed hierarchical irrigation controller can realize tea plantation precision irrigation control and
satisfy the certain irrigation performance index. Preliminary experimentations indicated the rationality and
practicability of the system. It can be effectively applied to the large scale precision irrigation areas, such
as the cropland, the orchard and the nursery garden, etc.
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Fig.1 Architecture of the precision irrigation control

system based on wireless sensor network

i A% el R TO 2k A T I 46 SR I T2 64, AR
IO S AV LR TR K R TR VU L SN S 1
PHES SR B 2R R o3 o TRy X AT
T3 DX — S PIAT o 1 5 0 A AR 9 0, OB

B AT A RO I TR AR F 45

RS D0 28 FRUABE RS /N, 45 BHAT 4 15 0 TR AT AN
AT G TS B IR AR MR 265 5 10 2R 5 s i Internet
e WA O 5 P S VSR A R A
P A AN I R
1.2 BAMIBHINEE

TR IEAR T BT A R K AR B (N 3K 3 K
SR EESE ) BEAT AR AR JF B SR A 45 L R AT T AE
TR X A PRA T2 19 A5

PHAT AR 1T R T 7 HE T 3 DX PN 51 IR 1 a5
KA T K AE B R TS YA B AR5 Kk
TRALFREE BN AT LS AR BT 455 A1 A AR
PR AR A E [ B HAA 00 v WA il i 2 8 g
T THE S PR I P R e s ) S PR e R et Tk

TR Sl 5PUTE A R o A
PR H. SR TCER A s I 24 W B 3 s
IKAF B AL B FEWR il TR A T RE
1.3 EBREHAER

1 T IR AL RS W 45717 i A2 H 7R bR & 3
A3, T S8 PR v 1) A3 A X i ik A T
1% 1 N | .72 ST /U s VO 0 = W e
T %, E 2 fis

SR petpo m’zt
O RN~ AREAGE --» BDUALN
[ hiTsss -» Riies LR
O HEsTrs v SRREGS
K2 oAl r &
Fig.2 Distributed control schemes

TEARHICHE R 7 vk v AT A 19 R 8 S 7K
AR R ] S O H R AR AL R
5 R AT R R A A I B/ MEFEAS H BR R
B, T FH T A5 HE 43 X 4 SR A 4 ol i 2 T
RALSPATAR TR REHATE T A EsfTi R
PR AR OGN R A s AT, WA s i vk

EUTE =L aE X i IR r A
TESTHCE R 7 R & AT 15 ORI 2S5
IKAG B R BB 2 i i 4, SR 5 4 R A A <R AT
8195 YU BN AR AR AT A% 19 A& Y R A il
5 B AT AR SR/ MBS H bR s, IF AT
SRAE R HOR F B R A A 4 AR R TR UOR BB S
(1) R R il A A R AT AR AR AT #5105, LR R
S22, A BT o BV AT S ) 4 o i 4 1 4

ISL7 K AR



oM

BREER A5 BT IO R I 2 1 2 el o3 A 2 OE 2 1 R 4 175

2 IhEERRIRIRIT

2.1 mWEHigt

HRAE SR BT 8, 255 % B /5 ok P
W RTREYE B RRE ) ARSI R T T 3 R
SERA) LK 0 LTS BRI AR IRES A AT
FRBLH SRS R AT B e Hod | AR AR B
SRR R A O 3 F AN [R) T REAS He BT AT 4351
P AR SRR A A TR T SRR A

T 58 B A5 5 b B AT 55 R L ok Ik
K TIABAE L MRS SE TR 16 SOB IR IhAE
RIS SAEFEEE dsPIC33FJ128GPT06A , A $2 {45 5=
BT AR R M LY SPLL ADC, PWM
CAN BNE 55 PPz 11 HL %, AT H AL o R A e 14
e

SRR B B T B MR K A5 AR, SRR AR T
JE | SRR BR 58 ] MRF24J40MA | %A% Bk 57 5 TEEE
802. 15. 4 BM, FicHl & i i % 250 kb/s , MU 52 ff
- 94 dBm , fe K i A L% - 23 dBm , B 74 4 1)
R +0 dBm, A LK KT 30 m,ilad SPI#:0
ER Y S SUE: N

FP R LG R s AT
— s [ [0
A B | ) Bk o] ADC b
|| e [ [N e e
s — = L e | LB
H B E TR e S e O

eEmE || o || e
IR || ﬁ(i‘ DI
73% FHL ADC S —
= g% ] g ¥ [ ]ﬂﬁ? CAN
HEIE T ﬁé PN | B (6] B4
e o] | i zéfé = 4T &0 [$imer|  LED
i = 706A :
% SR 1c
R gl g g T
UL _
s o
T_ - SPIL [ s
:| MRF24J40MA [l 5 e s

L " SIS TR

B3 R84y s BE RS

Fig.3 Hardware structure of wireless sensor network nodes
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