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Intelligent irrigation system design

Abstract: Automatic control of water-saving irrigation technology
represents the development of agricultural modernization, and irrigation
systems to the low level of automation is the main cause of restricting our
high efficiency agricultural development.

This paper study on the issue with single-chip microcomputer control of
drip irrigation water saving irrigation system, the system can be of
different soil humidity monitor, and timely in accordance with the
requirements of the crops on soil moisture, adequate water, its core is a
single-chip microcomputer control part, consisting of mainly the
relationship between soil moisture and irrigation water, irrigation control
technology and set up the system of hardware, software, programming each
part carried on the thorough research.

This system use AT89C51 microcontroller as the core control section,
secondly is mainly composed of soil moisture sensors, signal processing

circuit, display circuit, output control circuit, fault alarm circuit, etc.



This design using the Protues software rendering the system schematic
diagram, using assembly language to write the software part. Also on the
main circuilt simulation. Use the CAD20110 software to draw the graph , use
the WPS form tool create the form.

System has the following main functions: the soil sensor detection of
soll moisture and sent to MCU. SCM will soil moisture sensors detect the
amount of soil moisture simulation after conversion to digital quantity
according to the LED display and to calculate. If need to infuse water, the
single chip microcomputer system start singing sound alarm, signal
irrigation, and amplifying driving device, open the solenoid valve for the
countdown timer to infuse water, i1f you don't need to infuse water,
irrigation system 1s not.

This system can be single channel data acquisition and processing
functions, such as a little change, can realize the multiple factors and
multiple input data collection and processing functions. The system
flexibility is strong, easy operation, high reliability, there will be more

broad prospects for development.

Keywords: drip irrigation and water-saving irrigation, single-chip

microcomputer control, automation
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1.1 ARE=

111 KfEH R = E 4

an ZERIR, AONBESRAE, A TOK, HUER B R AR Al

b 21 ARk, BRI EEN 2. RRIEEILE AT a2, MENANRE s
FIZARESRE T BT ARAT FIRESE, X IROUIE R il o5 I [R] ) HE RS AL = AR ek 2 At /K BE
PR EHL RO R ERYERI SR R, BORMAZ 3 [ bk 2 A OGE . LT 18 WS, Wk
AFEBRIFKTAIK, HER RS A &G — AR 2 NERIRE. FIH BT BREMEX — G
B, R NI E S .

1.1.2 R STV

4HT, HHAANCOERE 203/ so MEZKSUK, Hi 26 MEF™EGUK, HEF 2. 8 /5
¢ w3 FK GRS, SR o i, HEASBKERALHFK 1 TN 1/4, HAAEHAAN
B A KBIREREE 100 £, RHA A KRERRTZM 13 MEKZ o

HAr, REREFKELL 400 12 m3, HHRERIKZ) 300 14 m3. FRE KRR AL
WK, 2315 708, TR AHZKE sosZREME /K, BRI K s S L0k BocE. R
LG EWIAR S, Ve A0 ke v =y, 4 P35 g S PR K EIAF 450-500m3, T SEbR
FTOKEM 15, ARMXEIL 2 5L E, 5—8REEEKMH b, FERIRHKEERIL
SR, EERDK R IRHTR RSO S, KRBt ER.

Wit HarREEBKFIHERE sositi, KSEFFEANE 1. okg/m3; MK EH
F I REML KA W I8 805 ~90%, KM AT HAE 2. 0kg / m3 LA EWERRASG SRR RER 1%
A R 3 E B KR 258 = 3 60s~70%, WIFE HETE L MREER LM BHI/K 0.10~0.15
Jrtzm3mlo IXAE, ISR T KR, D (BRI Lol H/KSERRTRT, W
SEVEWE TR EL,  [RINHEAT 20 SR KK & T AR g . Tl A=A
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Zrnm?, 23 A R IAR R 1.1, Hoh R E 2 150 /5 ne? 736 ELEEBR IR 49, #2455 2000
G, FEEMEE AR G4 E RN 2553. 6 /3 hm? (1) 5%« FEIL AR A AY0RE L 4] o v 1 [
XK re MR LAt 1], Forr DL FI RO A e
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Ko FEMAESR KRR FEIRS, B SR SR USAR N F 3R DT i 58] 1 &2 E
o
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RIS E R AR — A B RAREREEM A, w3kl 3% B, KE,
A LSS RIEE K O T el KR RS MATRAGER WKEBRIE, hiE
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K. RMEHEAT TR AR K 2005 R EELIE SR AL AR, XL A AR
TiREPT B, AR ZNMAH, mHEHBEA R B S s] R A
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FATHIERIIR . 2000 B4R S H AU REBUEAL RSt A TahfEH] fE a2 A B s 6 55 2 Mg
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EREIGEERMER. EN . €' MRS IEY B s ek o, BRI R R, 1K,
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LERAD, AR A (et EM RS B E R Z, LKA, NGRS,
IR AR ST BERRIAIE T ZAH R T KA S MBI i 98 477, 57l IR, EHARE
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2.1.1 X

WO (micro irrigation), AFEIBIEMIT R, MLl RS 2 RGE 1 L
KA, KAV KT 75 1R LU B, 3950 YR B 6 BRI I
AR T . 5 G A TR () R E AR HEAR LL, SO I LB R B
TEAIIR X HHE B3R o T8, BRI, MOFRNJR ERIEIE B

2. 1.29%

TORE 73 9 LA DU A7 .

1. IR (surface drip irrigation), el K EE FRNTBE) B FEKEE,
IR =k, RS oK CATR] W Bi0Ze 22 () /K i T SGRE BIVEAR X a3k A /K 2o

2. MR HE (subsurface drip irrigation, fAiFR sp1), /K EBEHERIHL R T H/E
PIRRIX, HfiE SRR, A RO R 28k, & H TN KE— Mg KIE
o

3. THWIEE (Micro-spray B micro jet B mini sprinkler irrigation), J&A)
HEEZEAEEE b, 5B EERMEKES, Ik, K USHR IR 8 20
FEAEPIRR X PR3 ) R 3R T ) — R K IR, IR0 . i iEie B R & IR, M
THBEVNEREH . BAELRLER T, FlnErrasE, B TamiRgER, Mok,
EATEE T REERREE, M2 —M/NREE R,

4, SR Bubbler irrigation), BB IE /KB EEKES, BIEK
7, DA/NBZKIR BR 7K 8% 2t 21 45 36 T 1 — MpRE K =X
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ST R AR GUIE KR RS . B Al /K s A K 25 IO BB 70 21 R
L KYR VL RIE . WAL KRS L ORI AN KIR, EHOKE SRS

2. B BFKE . S0l BERIAME A2 e N e 12 filds . 1%
il AR SRR E N AR S

3. S G /KE P S G /K Y A P ks B A AR BRI () /K 9% B SR Barik 7 B BB
VK BT AR RS, Rl /KE MBS T SEMBE =HEE. BEE MERGHNHEK
Py, H BRI KES

4. KR KA R BRI B, HARR WML, RKA /KR i ek
BT R i N 3

2.1.4 LH MRS
sk T L AR 5 (e K e E )4 — MR AL A B f 358, 88 SR B k. B 938 2
VEMIAE R TER . IR B UL R 210 s

1. &K

WOEAZEY) 75 /K BR IE I & S HRE /K, ANE IR X P 1 33, DRI SR 388 /D 1 EE
KA K .

2. HL

PR e B LK, BRAEDTIE, S7ahdcRs, i HAET BabfEm], el BE: 5857 7%
[l e A2 SR e, Rl SR IR FF TR, D TR R, o Wi 1 RR AL
57 JIRBR 5 B B AL 270 Al I8 e R ot S ERK — R B R R Ml i -5,
AF AN LA

3. THHE

TRERE K B 1 TAE R J1— MR 50~150kPa, LUBHEARAS 2, )R RUE LT
BEAK, XIRAKHEBOR BB WD T e
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S FROPIAEE, DRI AT SEE RS, R
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2.1. SERE

B PP RE B AR T T PR 3 (AR e IR (Bl ) KR EE, RER /DMK BB KIE
BFIVEVR I, P ARRAR N R (B @) kB, K AE BB EEYIRR
X, BREEAEPITERIE A %, AT I A RV E UK B RaE NARERM L 3. X 2R
IK T35 M T RE AT R LA, EVK IR /DS, FPEmfTa] G, [RIRRIN (Al R, 38 T AR g
N WRIEVFZ EZRRE R, WIELLRIERT 4K s0e/ih, HHITERTEK 758/t
VR ) TAE R J)—#h s0~150kpa, REETHFEE/N . M THGERT DS MEIR X 188 4R 2%
RETAH R T EDAK KR B, — BT RS B B 3G 7 ROk . g Ie v] DA L3R 2 8
(RFFBR S /KR, BT DL RS P 1 T VRSB AN s VAN B A D A1k B 2 v R 7GR AT E W - 55
BERR RGN REBOKSERSL, RRSTARE. BFiR. B ESEET N URRER .

I KE AT IR, PR T 20 4l 20~30 4R, 60 FEARAKA 70 AR VI, i
FORAF BB IR, AH T 55 28 I RSOyt — 20 R e HE AU B K s o TR VEE X 7K o
FIERIR R, 80 AT AG A EE 18 A% ERBEk, TERC TUWHE, IR 752 N .
TR R E RO R G Bk BORg Sk 2o s, ARBL— B, BEIRNE TRK, X R 55
BEAT SR A, B E G B E SR, (HRe T ROy kg . ] so SEAT T,
S AR BACE a2 TAWL, RO ZH TR 838, 1007 HASEY,
B f HE R AR K 2 R 2ie B 1) WL 1 il TAEA



F T IaRE 5 TR 7K AT A2 A sm 22, KRR I 2, SRR L BOR I iR i
AN UEE, H OO — PR AR TS T KRERE T 7

2.2 TIREKENB RS

2.2.1 TIEEKE

T I/KE (wvater content of soil) e LEEHIE/KIMEE. —Hdm LI
#ixteKE, Bl 1o0g TR EEE T Ky, WAREEEIKE, RS KRR
i —EESR, HEETRARED, Kk, BHE, By ik 1IEE, B
WL, WIS dE MO sAih . LIRS B N EKE (soil
Moisture Content) ,seHITBE=MIM (EAMEIR. KEUKE . 250 FHKIITHTEH
FEXT ECI Ry, R EESKE (0 o) AR BKE (ov) MFEERRITIE.

2. 2. 21KRFREKREGE

EE KR

[T

BB A /KRR T A K o 1) A S A [ AR o R ) LU AR, AR B KR 4R T
KA A AU T AR B LA . AR S KB S EE SRR A 2 A] DA .
H 7 7KE o =Mw/Ms
FL CERD HKE 0 =Vn/Vs
N YR
FREAKEo=(p"b-pb)/pb
B E/KE O0=(p ' b-pb)/pPw
p'b & TEEAE
Po+IE AN H

PW & I K T



2.2.3 HIEEKEMERE

1. REVE (Gravimetric) « WHRHETIE, XEME—TT DI EENE LBKSTT &, W
e HATE B ERbRdETT R . FEBeRECERE, H 0. 19 FEERIRTARECE HERES, dfF
TREMIEE M, 7E 105°C HIIEA B BRI 6~8 NIFEME &, ARETEMT LR, dfF L
FERTH Ms.
TEKET TmmE kbR E- T enE ik EERE) / T EeE ALk
RE-E TR E T E) *100%,

2.7 J1THE (Tensiometer) « WARGURTIE, BIERFZE TS KN & #Han
N AR EAE AN RIS, BN A BKEE 2 AL R A S R KA, A s
B BKE-PAT, B, SRR BRI BE R DK (B tskhl) B e, WY
g ) E IR ANE, RERE LIRS KEFSERBZ HEKR (KR
28D AT LA e H R I B K 3R

3. HiPHVA (Electrical resistance) :ZfUITHHIFHABEZREREKE P
IR R, WERZMS S Fh RIS, K S B AR A E R R B HHEE
KPS F AN b, SRS I S R AR TR A R (EDRAEIX M BOL R, k5t
B A T RE L R RS 2 . IR ki AN ZFLBKA R CHE .
Jele. BOEAAETE) o p A BHER AR DR AN )l
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2.5 EEARHRYIER

2.5.1 B AHLAYIEER

it KIS Rl L B ) EH I R LR, BT BEPLHY cpus raMy roM. JER/ THEES
MZH 170 BLEERRAE— it i b, TR T &R Rt EAL, B pLR I 2 X
PR AT EANL, BN AL, IS #ER Bl AR B R R
fill 4% o

PR HLEAERE S, TRk, nlFEtke, ARV, DRk, 18, 1 KRR
ERE AL ERDOIAR R T2 RN A RE, HATGZES AN TEM B8 L8RS
AR B L R T K EEE R R I LA E SN AT TG AATE 5 L 52
PUBR A U ) 4 T 3 L« FERA R GEH, Ba NAmZ IOt EitHE
PLES T AP B H i EE KRS R, N A Tkl B2
HMHA], PIACERH B HLRIAELE .

H ATt A AR 2 B PLsliE AR, WE ) INTEL> ATMEL. MOTOROLA Ml ZILOG
AF: EEN stEMES AF]; i =M pHILTR ARG, MAITAGEE L T &R 8T R
L Hrb intEL AR BEH A —FE RS o 7B AL ucs-51 RAVEE A HLLMEE P PERE,
JSCFA B AR A B 5 45 1 Tl s A B 34k TR B9 20, BN s AL
U R R

%% T INTEL AH]4h PHILIP, ATMEL ADM SIEMES FAHALHEH T 5 mcs—51 &
SR AL b atven AR 89 RAVE A HLEFR Flash BAHLELL 8031 NiZb
R, "EAT INTEL A B Mcs—51 RAINFEFHLEEHRE, EAMEHAK T Mcs - 51 &R
FIFEA K DIRE, T H XY R T ERIIRE. M —RHPRE, 89 & FIHFHAFE T
REZERLS: (1) WHS rlash fFfE4E:;  (2) Flargocst fiJE FHA; (3) FRESH
PO ) ERGARIS IR (5) FIREHT RS

(/2 atMEL A F] 89 RAVEB B Z N — DT EREZR. — KK orp ~
d, — HERRGAELA VR, T 89 RV FMAFCRM T rlash 76 &, BTRL,
Rgm e ] DUE i gmAs, BB EfAL. HREEnREH#ITR Filk. Heo &
IR R SE, AU E#AT 2050, FOOAK A L AR, XA
PAORIE T T Y R G is B, i Had vl BARE HT - /Y



T AR AT B, i RGiae AWrIEBEH P H SR E K

89 RANHE AP ubs RS, AR S MEEA . ET R ENIA, & &
PrEbis AR AR Rr e H atven A F] 89 RYIFRAERLEE ML aTgocs, H AN EH
128 1 FEEARARAE 45 (RaM) A1 4k 705 P IR L S IN RS P A7 i 25 E2PROM, IX R DAY
RGN HTIRE, BOE TP T .

2. 5.2 TIEEREEAVIZEY

H A N AN e 38K o TR A 28, s BT R 8 82 (sa IR ARBE T
%), EVRSE—E s L, ABAEET S AR R TR EE, HinitEH REEEIKE.
) 4200 3 K B R] DUR A B W BRI L SRR A 055 . 20 Rl so FEARHII,
N T HERAINE LI E K&, — LRI Fe T AR R I R A FOR A T % ROA'E A
V2 ULAL WICRREES, WEPE, JF5HRR AR A KR, Tor FIRIEZEH NN
3K I E A — TR LR LA

K SRV A KA B R EERR, EEERNEERE T, () KHR
G-, Pt DA 38300 A s 30 ) gl 2 2 P AR BE A RIAE — e B L A, DT RERS PRI
AETR LI e R FH 3K 2y, DUEIE IR R AR SR AN RS ESE . R RS
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