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Intelligent monitoring system of greenhouse tea plantation based on Raspberry Pi

SUN Hong-yan',WANG Mao-lin',MA De-xin'??
(1.School of Animation and Media,Qingdao Agricultural University,Qingdao 266109 ,Shandong,China;2.Shandong Computer Science Center,
Shandong Academy of Sciences, Jinan 250101, China;3.School of Computer Science and Technology,Shandong University,Jinan 250101, China)

Abstract: In greenhouse tea plantation, temperature, humidity, light intensity, soil water content and so on are the key fac-
tors affecting the growth of tea tree and tea yield, but these environmental factors are difficult to monitor and control. There-
fore, this paper proposes a low—cost and high—performance Raspberry Pi, a sensor network model composed of ZigBee tech-
nology, combined with the internet of things to measure the variable factors of greenhouse tea garden. In this system, tea
farmers can use the mobile phone APP and PC side to monitor the tea plantation greenhouse environment information in real
time, and adjust these factors. Experiments showed that the system has the characteristics of accurate data transmission, sta-
ble monitoring data, easy to use and simple, and has great practical significance for realizing the intelligent monitoring of
greenhouse tea garden, promoting the growth of tea tree and improving the yield of tea.

Key words: greenhouse tea plantation; ZigBee; Raspberry Pi; wireless sensor networks; intelligent monitoring
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int co2()

{

int fd;

fd=serialopen (“/dev/ttyUSB079600) ;

char a[8]=10x09,0x03,0x00,0x00,0x00,0x01,
0x85,0x42 1 ;

write (fd,a,8);

char x[8];

read (fd,x,8);

serialciose (fd);

int data_a=x[3];

int data_b=x[4];

int data_c;

data_c=data_a*256+data_b;

return data_c;
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int fan()
{

while (temperature>30)

|

digitalwrite (GPIO_PIN, 1) ;

delay (5000) ;

|

digitalwrite (GPIO_PIN,0) ;

delay (5000) ;

return O;

2 Web k55575 B A im

2.1 Web lR&=ZiZIT5=XM

P BT B 2 B0l P S IR 55 2%, 76 = i i 55 e 2
% MySQL Hdla e, a AT = i 3036 i H, iX HF AE
i ae P % M R S BLE B AL = 7E RPi L server.
py, TE = R4 4% 13847 server.py, IR 55 % Wi WT 4 122 15
K, server.py HAL B FEARAE AR | & 7 v i 4 A
T S 4 A KA | T g A A 1 20K
F ity B B2 17 O 7R AE Web b RPi 38 3 A% J8R 2% T R
B 1 SR R 2 b AL 2 v, i I S
PEHL ARSI T RPi A A58 A BIR 0 ) 0, b )y
T P
2.2 ®BEhimR A EMIEIT

B sl APP HAT B AR s oy | S AL
BB gt iR S Un g4 e g4 m FH P AR 50 3k
£ AppMaker A il1EF- 54T APP ST &, T
Raspberry Pi 1 ifit % 2% Fel & fig i 455 5 48 76 7% 3l diiy
APP &SR )5, E VU AN da TR | 5T 3R PH 2R BE il
FRMIE 9711 DUih , A&l 4b Fros P o] R AE 2
ALFE LA R B

1) P 3, T DA A P B00E A& 3 m
RIS

2)BAE A R A B R N IR R T A SE s
52 A a5 JF HT DLtk 5P B M )
e BARIEW AT,

3) P AR B L AR G A A 2 A R o R A i
(TR

M EENZT 6 P AT AR IZ APP W] 5
AP AR TAEN RIEATAC, ARAS S 4y (45



14

L4 36T Raspberry Pi 015 % A 610 AE M 2

137

LERER S b &

04709

R EN X971

PR BE MR A MAE9711 110 NS 0 BN 20

100 100

RPRRRER T AHIRI0713

80 80
60

Wby

O EE @ 2% O xEx ® tAxHE

a. APP % 5% 3 T b. 3k BH A% B fi A SR A b D i
Bl 4 ET Raspberry Pi HEEXEE R KERS

HEARS2E
2.3 PC imMuLigit

% 7 4t £ 2T Eclipse #4177 & ,Java Web
FORFE MG, R MySQL i 2 47 K 77k
Web HJa G #il 1/ ELMA T Java i H CIH

T8 — 3R BH AR BE i A R HIE 9711

Wi

5
0
-5
-10
Wi v T Y0 —~ N0 O N~ = O O DT T OO DD
dadaddda2ZZ222=2=28232388253837
W\OFG\—'"‘O\DOMO—("C—'N?"ﬁ’g\lﬁ\bw@ﬁ‘\lﬁ@
ﬁﬁﬁﬁﬁﬁﬁ LHESHESAHIIEEE ST AL
|
Bs5 Mg

6 REMEERETE

BE Lk,
(1] BRZAABARZE w7l AR [ ML AE 50 o [ Rl R 22 4 R A
2014.

(2] DTSR DR AR 2 S AT [T ] 28 IR, 2004(3)
14-19.

jQuery ajax HA F B FITE Web 9T i, 2k 52
N s Bl D Al ) HAR =TI an 18 5 i g b
FIRL RN 6 B,

3 N

ABEFEHE H —FPHE T Raspberry Pi (97 % 25 el
BREMERG, FEMMT ZigBee 1% 2% M 2% 44
AR WA SE IZ R G T R 2 e oA TR
JE | RHEE K E LR CO, HeRE A PRI A 1 19 e T
HAE RPi #7280 0E , ik e I8 R & 3k 3 5l
BT T AR 2 i — A E R A T, AT
i APP i Al PC S i IR 2 N KU | A S L
FIIF R NEHE AR LG B & AT AR, AERMAEK
et — D RGIRE LRGEAAET SN REM
Ak /N T AR 3 2 B N R AT TR, IR RERLINIE AT,
K RPi GBS T & A 5 THRAE ARFUE N R
bel I 28 s 45 BRI 0 7R Y OT 2% BAT — € i H]
R 3%
(B3 3

CDl B DER SRFS Y

AN MmN~ =0 e T T OO =
N oo IITETITTSTTETTT LD
oS Sdagnt Sn=2©8S=dadn S s
B S R e i BRI N R S R S R R e R e

[3] DAVID L N,AZIZI H, FITRI M R,et al. Wireless sensor network
coverage measurement and planning in mixed crop farming [J].
Computers and electronics in agriculture,2014,105:83-94.
NEWMARCH J,RASPBERRY P. In:Linux Sound Programming
[M].Apress, Berkeley,CA ,2017.

KIM S H,CHONG P K,KIM T,et al. Performance study of

(4]

routing protocols in ZigBee wireless mesh networks[] ].Wireless

personal communications,2017,95(2):1829-1853.

DRURY B. Control techniques drives and controls handbook [ M ].

2nd. Institution of Engineering and Technology,2009.
SCHNEIDER -ELECTRIC.Modicon modbus protocol reference

guide[ R ].1996.

X EE HE R RE T AL APP IV I TG 5t Kk JRIL SR AT (], [ B

1% ,2018,20(19):98.

RVETE T 0 ol AR 1 Web 13 & BT [J ]35> M S
VLI ,2019(1) :41.



