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Design of Agricultural Greenhouse Environment Measurement and
Control System Based on LLoRa Wireless Sensor Network

WANG Nan
(Yangling Vocational & Technical College, Xianyang 712100, China)

Abstract: Greenhouses are an important environment for planting off-season crops. and the environmental parameters of green-
houses directly determine the production quality and quantity of crops. However, existing measurement and control systems have cer-
tain errors in environmental temperature and humidity testing due to factors such as weather conditions. In order to meet the growth
needs of crops and improve accuracy, an optimized agricultural greenhouse environment measurement and control system based on Lo-
Ra wireless sensor network is proposed. By modifying the sensor equipment and adjusting the internal structure of data processors and
controllers, the system database and LoRa wireless sensor network are established. and the real-time environmental data of the green-
house are collected to transmit the system terminals. The control variables are calculated and adjusted to achieve the measurement and
control function of the agricultural greenhouse environment. Experimental results show that compared with traditional measurement
and control systems, the optimized system significantly reduces the errors of environmental temperature and humidity by 3. 65 °C and
3.75% , respectively.

Keywords: L.oRa wireless sensor network; agricultural greenhouse; environmental measurement and control system; environ-

mental data collection; adjusted control quantity
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R B 18] B £ 2 h RE—IK
1% i Wi 868 MHz
LoRa LR AF MR | fe KA 4 M B9 20 km
HYHE A2 i A 50 kbps
e — 12 M-
ik 75 | 32 kB Flash,2 kB RAM
TAEH 5V
AR A/ D | 14 AT 0,6 A BRI

el i = " " " ZH AR
M S g2 | IR/ C | TR/ % [ JeIR)E /Lx| |
S 2 780 Wi | R EE/ TR/ Y6 DRI/ Lx Ve / ppm
. 1 10 27 | 14000 1670
ﬂ?ﬁ% 2 16 24 14 000 1650
=)
3 12 33 14 000 1620
o 1 18 25 16 000 1 840
B A fim
2 15 29 16 000 1690
EPN]
3 13 35 16 000 1720
Bk 1 14 21 15 000 1 660
2 Bk il
2 12 27 15 000 1710
E DN
3 17 30 15 000 1740

Fh T AR U 2 R o A T o7 B ) B 058 2 RO A — 22
Sto DB M b ) 2 A0 S AR M PSR R R IR b
7 A A AW O B WD 0 S RO B AR DR
56 9IE AR G H 2 BE A X AR HE R
4.2 EAFRSHRHRRRFRE

ARG ST AR A R B T EE . BN RS
LA E AT ICE . HARINER 3 s,

T S PR RO P AR A B AR R R A Ol il = R
BT Bl A A i LoRa JoZ AL R4 . o SR 4 B8 1 2% 452 1) AL
CBLTTEE R R A e . A B AR . P A B A LR TR IR
TENLE b A UCR I BE RS s AT R R i A

i % B A S| LoRa LM 45 . LoRa JG4k 15 BX M 4%
B Y 25 2 U PR 55 S S R A R G SR AN 1R 6 RO .

(a) BRIESER

LoRa 4l il 44

FFAG LI A S A

B i1
| €02 (ppm):1200.00
SR 2% I EBERLBE: 29. 00

€02:1200. 00, MH219BTemp: 29. 00, temperature:24. 0, humidity:66, 21000, soilTem
, so11Humi :27. 8—<

(b) T FIH
P 6 LoRa JoZk 3% W) 45 25 B 55 5t 5 L ) 45

Ul 6 P . B R A AR A RS B R R BT, X
— BRI B A R R R AL TETT IR AR P AT, fF A
K AT i 2 oG O B DR E AT Y5 A0 RfE 5 i A
AT, DA BUAE AR A9 15 00 . FE B IN TG DR e, 5 IR A
PSRBT A JU AR 15 3K R fHOE RE i Al B BT MLYE . AR
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- 106 - LI i 5 4

% 32 &

MBS, [ I B O 25 T 20 B b 8 0 A ). O e SR
HL B SRR G 2 B (I R . fE LoRaWAN PRI BT, X
P A A 4 28 3 3 G FEAT WD B AL S 0 . A B LoRa Jogkf%
TR 285 1) Jje K1 AR D 5000 A
4.3 ERAKIVEBRERPAREESES

AR A M it 3 R0 26 TR 3 % i i B AR AR W A K AR IR
BIAELEE F AR h AR AR G S B Y 2 AR AT 55
WO R B A AT 55 A AR R AN 4 PR .

F4 A E KM IR BT 55 %

Rl IR = AR
W A G R /C SR/ Y | SRR /x|
. W5 5 | IR/ °C | JBEE/ % | SRR/ Lx A%/ ppm
. 1 24 66 21 000 1 200
TR G Y
2 25 66 22 000 1 300
= K
3 26 66 21 000 1100
. 1 22 68 24 000 1 400
A g i
2 23 68 21 000 1 300
%= K
3 24 68 24 000 1 200
.- 1 18 75 25 000 900
Ak
= o 2 20 75 22 000 1000
=R
3 22 75 23 000 1100

4.5 BERGUENRIER
TR U RO B B i R R R U R 25 AR O R A
DIReR A bR . iR R E AKX N
er=|T,—T. |
12
{6# =l —p
K, To Bl peo S PBE IR BE RO BE ORI LR AR, T I oo X N7 1Y
BB AR R I Al . D Ah, 1A A B R R A
WEVEN REEH DR bR, HiFBEAK .
Sr=|T,— T |
(13)
{8,, =1 g0 — px |
Horprs T i 53 000 R GEHETIAE R R KBBR8 04 55 B
TR AR A . ARG IR R 2 N, iR
RO 1T RE B O . IR N R DR 2= RN R g A
Dige AL .
4.6 EWHERSMW
LA FE RGBT, SIS EE, 50 Rk
ARG g D EE MR EE R, sk 5 iR .
F 5 AR A M IR BT DU 4% R g I ) g A 4G R

) 0] LA P R AR Al T 3 O R b LAY 3R
B AT 55 A g
4.4 HERRFMAIZWHR

AL A JE T LoRa J6 4k 4% 8% W 45 1) 4% Ml 18 25 K 38
R RS F A VisualStudio2013 £ L5, L CHh
WARET . FIHARHEEZR, LRSIV L.
MRS A BRI Ry, B, RS
B B AP IR, F BRI R, i 7 PR .

RBEIFE RS
Rl B = KA

R SR ZRULBROK B
@ 24°C G 65% C02 1200ppm
'
N e EEE: T3
SN 210001 . 271°C
PR32
R 0 AR —HULBIR
@ 24°C 66°C C02 1300ppm
N RS0

SN 220001 . 26C

Pl 7 Aol I 2 DM BR S5 0 45 2 e i ok AT

A AR AT LA 22 A A [ 26 B AR b i & R R
SRR SR . O A B L A B T AR G A I R A ) 2 fE
ERIPEH . B G B T WK 0 A b R g ORI AR 7 3R
DN 4 22 0 R HE F ek B PID B33k ) I =5 M B B8 0 2 R 4
S S B R X BE AR S8 AR AR [ B9 0 e R 58 X EE
ARGV A FFAT ALY PR BI04 2R

A BT YW 4 | BT iEdk PID | 5T LoRa &%
gy PR MR | SRR A |04
70 | PREEEE RS | MIBREEI AR R G | N BR B I R S
70
g/ C (HFK'JE/% R/ C ‘(ﬂ':k‘]_tx?/% W/ C YETE/%
T W 61 21 64 24 65
‘{ ) Y(lll
2 20 60 21 61 21 66
EPN
3 21 61 29 62 25 o
R 1 29 62 21 61 » -
LA Y
2 29 61 26 61 22 o3
EPN
3 28 63 27 65 21 69
B : 1 m 13 72 19 75
Bk il
2 26 71 29 73 20 -
EDN
N 3 27 70 25 72 21 76

5 PRBIEMAAALX QD #7HE, BB 3ME
GiVERITR o ARl i = RO B 85 01 SF- 2 TR 00 Ak % 25 1 43
5.4, 3.1H10.6 °C, XEBEWEMALBITH R G AR T 15
BERG, FEIR L By T AE 0 B PRARIR 22, SR I R
Wk, XFRENEIRE, AN RSERE 3 HREE
TR EE M N 5.2, 3.7 F0.7%., X &5 ik
PR Z2 G0 BE A 2500 /0N T T R 2 L R U T R Y
AIEEME X F AR T A R G A A R K0 A B g
Hh I A% B2 118 T o A R R TR R R S R, A B TR
A AP A A PR BE A T SR s DT 48 8 7 B R R

H T U T R AT AT M, E R A R G R
FIERAT . WA ESENait 54X A2 Wit#E,
15 th R e 2 Gedas il D me ) DU Le g R, gl 8 R .

MNEE 8 har L A . FERAL B R G E ST
Al B E RN A SR A IR R E I BN, XERE
DA BT s ) 25 4 B 06 TR At b R R R 9 TR 2 R B A
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£ A T LoRa Jok A% 8 M 45 i AR i % Rl SR 5 4% R ge i il - 107 -
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2O ETER  A R SR P R B R
ST REBEP DT 36 5 AN FR BE £ R 4
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5
=
=
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=
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E 035 TLoRa K R4 (0 MUt 3 KB EF B 3

1.0+t

WG
(a) RFRTFEAERT R SER iR 2=

5.0

4.0

3.0

& &
2.0 F O &

o FET IR B AR = O A IR AR R S
He Tk P TDS Mk (R S KA RS R 5t
——HE T LoRa TG 2k A I P 45 F) A Ml I Z KA ER BT T 5 R 4

2R AARO0

AR 2 A PR 58 BE R 22/ °C

i 5
(b) ANRITTEEAE T ARSI B 2 iR 22

Pl 8l g M B 05 0 4 AR 4 ol By i M s X HE

eS8, L T o E AR .

I /N R R 25, AR B R R G A T O S
PIRBE 41, A M FREDHEK. HRARITN RS
PEAGE T 355 M ) BR 5% S 5l 5 T R R O IR 1
ARAS . PR T A A A KRB, AT HE T AR A f
LK
5 HWRIE

T LoRa J6 24 1l 18k 190 45 1 4 . 8 5 M 36 358 0 5 3%
Gi, R— AR T W AL R R G 4k 5 BR 1 S
R, GBI W IR E A R SR, R B
SRR AR B A . K RGN AR W A K AR T Rl
4 . LoRa JCZ AL 45 LA LAIRTHE . K FE B 4% 5 A0 s A2
SE PR A BT T RO B R T S . TR AR T T
R PR L Ak B4 R G A4 % 18 T AR A
W SEbR sk . 8k 3 aefb o, MR = BB AS LUK R 4,
FHRAE R B AW AR KA. XAOCH B F 42 Rk =
F 7 B s A T M B 855 1 B

S B3k
(1RSI, £ ok, ZHER. 5. JET Wy o0 i Al M A 7 26

R R (1] RALEHF 58, 2021, 43 (11). 131
-137.

(2] 8 %, ZE{EA. 3T iksk PID 50k 09 6 5 00 00 B 5 hl R 4 i
it [J]. LWL BFgE, 2021, 43 (1) 186 —190.

(3] W EilH ., BRI T . A, . BT Quagfl KM B shikE
Rt [J]. BHORF¥4M (ARB¥D . 2023, 47 (1)
62 - 66.

(4] & ¥, EilF, REN, % FETF LoRa 5B # 6 Y i =
WhiE R [V Lok R, 2021, 49 (20): 210
-216.

(5] s, skfas, Z2RM, % HEAXREAIDWEERKRIT
[J]. Wk Rl%, 2021, 50 (8): 174 —180.

(6] THE, J M. W= KM LED 4% 68 ot 09 #b ot 3 & ¥ it
[J]. Ll Bl2e, 2021, 49 (23): 201 -206.

(7] 2R, i, B&IRE. T PLC 5418 F M8 7 KR
WEWERGE R (V). mmRIE R, 2022, 51 (2): 159
- 168.

(8] W EEUE. FEF PLC A4l i 32 KM 66 W o 5 46 % 1 (],
RHALRFZE, 2021, 43 (6). 214 -218.

(9] FW¥%, BIMffE, s, . 5P IO i = KM A it
B R B A AR B S A [T TR Al K R
2022, 56 (2): 209 -218.

[10] & # =WETMREUEREN M4 [T KL
3%, 2023, 45 (1) 229 - 233.

(1] £k, EWFE. BTZHIMERERRBYHEMNR LR
[J]. b2, 2021 (5): 156 —161.

[12] Zaksk, g, 2 WL % EEEXNEERESEN RS
Wit 58 I R PR, 2021, 52 (1): 303 -311.

[13] Bk ¥, DM, MES4). T LoRa K% 7RI H B
WS Rt U], P8, 2022, 45 (1. 244 - 250.

(147 ZRBHE, PR, BRem. % M RIRAD A — KUK
WRGE X ERRKM PR A E W m [T] Rl TR %k,
2021, 37 (15): 214 -221.

C15] JE PR, Z=ubam, Xwisy. . 6538 KM 2R W i fE ko
RS 1] Bl¥#E AR5 T/, 2022, 22 (17): 6973
- 6983.

(16 xlmd i, by, 2P, % S HCREAE L &5
RE it 55 [ wdbfol K224, 2021, 44 (4) .
109 - 114.

(1778 Wk, 2 B, BB, . 4% KRG R R
WA BE S 5w i CFD B4 ()0, o [ &k K 22 W)
2023, 28 (8): 272 -281.

C18] JH ik, #heedt, SRSCH. 5. RIS IR = K 454 X F
FOBIEE R m s LI AL, 2021, 52 (5):
286 - 292.

(190 i W, ZRURWE, SO, %, S5F LPWAN P56 M A9 o6 (R
MERRERERE R [J]. )7 E R Mm (B RFF
fO . 2021, 39 (5): 100 -109.

(200 5 Z=. % M. 2T LoRa i RS ERIE RGN
vt 1. WFEHL TR S5 ®. 2021, 42 (2): 595-601.

BB MU www. jsjclykz. com



