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Abstract

Traditional orchard cultivation is inefficient and heavy work, and the Internet of Things technol-
ogy + traditional orchard cultivation mode is conducive to improving the efficiency of the orchard
management. In this paper, with STM32 series of single-chip microcomputer, 2.4 G wireless mod-
ule, and Unity3D engine mobile development platform, we design and develop an orchard planting
remote monitoring and control system of Internet of Things + Unity3D interactive intelligent vir-
tual reality. The system consists of the bottom part and the top part of the composition. The bot-
tom part of the design uses soil moisture sensors and air temperature and humidity sensors to
detect the soil temperature and outdoor environment temperature and humidity information.
According to different fruit soil moisture settings, the controller adjusts the solenoid valve and
controls the amount of irrigation. The top part of the design establishes three-dimensional virtual
scene to achieve roaming, real-time monitoring, and information display. The bottom part estab-
lishes protocols with the top part, then we can investigate fruit tree farming professional informa-
tion to set the intelligent watering, and establish remote manual control watering, which facilitate
the management staff at any time to view the data and remotely control watering, thus reducing
the difficulty of orchards maintenance.

Keywords

Smart Orchards, Remote Control and Detection, Internet of Things, Virtual Reality

BRI & e R R B R G

LRk, X3, HHF, A RxA KR A
B LRS5BT, 10T TLRA

Email: zlj_lunlun@163.com

TEIEE .

XESIH: LW, EXA, B, SOE, B, WA PBNEeeRERER RAD]. HENREES A, 2017,
7(4): 329-335. https://doi.org/10.12677/csa.2017.74040



http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2017.74040
https://doi.org/10.12677/csa.2017.74040

N %

Whs H . 20174F4 F4H; FHABEW: 2017464 H17H; RATHI: 20174£4727H

=

AREMERE A TEEER, MERNER+HEEREMENEAFTH TREREEEYER. KA
STM32R KB AP, 24 GEEBR, FHUnity3DSI EBFHFTFRTF &, BRHMFRT —FHPEN
+Unity3D W] X B & Rt BB SER A ME B REER R . ZRAHRERINTEMIER, K
FEER o B F SRR AR R R TR I AR R AR T R 3R IR A SN EASR IR EAR E A5 R,
i SAREAN FRM R F R EH, WITRMR, EFRRKE. RS BRTBIL =4EHgR, Ll
Gl LB, FRERIRE. KERS SRR, B ERRMRET LR BE
HHeTE, RN HESLTRETFIEGTE, TEEEA RN EERENCEEGRE, FRERERT
R

Xiid
BRRE, afEEm 5N, WM, B

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

QMM o cor

1. 518

Fe Gt R el ki T 155 2 75 SIS ORI TR RCRARS , RARSTBRE R iR IR N sk =
R TR, H W FECRRE A RS0, B RAGERMR IRk . BEEE SRR Rl A
FGE VAR T WIIRIIN A ey ik L2 P S A AL APP N IRE > E Sl i R iR AR K DL, 72
R SRR BERIRA, IFEAT B, JEE R R DR S ELR RE A B, ORI 1) 5¢
T, PRI D) 5 R A L R AR el A R UL S I A P R S

SC[L]Beit 2T PC HLRT A HLE REREME R G0 JC B e 28 0 R B B T-HL APP 3845, ARORIIR I 1z fs
BAFRIBEES . SC2JWTH TR T —Fhdk T ZigBee HoARSKIUAR T /KHERL . AL LA A5 EoREAR S A R 4
Ko A peiE L i A, BRI T Bl A AN f BVE I . SCI31 R BIK2E  To 2k A% a5 I 2 B EE Bt A1
GRAN A A 3 T 2 0 24 5ok SR el AT PRk AR ], BTG I 2 SR B PR ST i) RS R, R R R )
BEATTAER ] ALY . RIS — A BE T  ALR A R, EEF, B, i)
TR SR S5 UAT 22 B [4] o (B » 2 T RE AU EIL ST A B P 58 ELOze e 8 SR el 5 VE 22 49 v R LI

XA E AR IR R R, AR AITT A T — MR + Unity3D A A2 LR BE AL RE DL SK
RIS RS ZRGRAHT . W RIS SRR LR & HRF . RG-SR
HISTM32 ZREH ML, 2.4 G oMbk, R0 JOB A RE F IOTF AL Unity3D SIS EIT R 6.
NRGUIERZI TR E . Hd, JRIZE D HITIRER: X R BEAT S5 BRI S, TR &
7 (T RE R SEBLREANE i . SERHE BB AR Th g . TR S0 ANTHZ & 70 il id GPRS BBk 174
P 5L



http://creativecommons.org/licenses/by/4.0/

T %

2. RGg B W EamIheeit
2.1. R

AT —Fpmr 22 B B [l Fob A R SO IR P i 1 R 8, % R G R 3 4 AN T0UZ 8 4 2L
WE 1L s, KEH2EE: ZOEheE STM32 KEFHAHL. 2.4 G LM, HIREEAERE. =5
TIPS . 485 B E R, GPRS #idk, gkrAgfith, JKE. KE. Wik, TZHHEHE: PC sl
FHL APP.

TN S SRS B R A KA o0 K = — MUK, 32 WAL R A STM32F103 R 415 F #l,
FHURAEZS SR T A L BT 7E X S 3 A5 S, MWLS 5 R AL X IR EE R, JF
Hiliid 2.4 Gl ERHHR[E]E FHERE, TI—EHZ AN, PSR & XSS 5 R
Rk EAIHL.

JREZESHI RGBSR BRI — @l K EERKIE, 5 —uniBid K SR 5, Gy
UG S 254k a2z RIS, 2k ra 28l SR ARG IR, I8 B0 11O 1A i L~ 3k v 58 o e 21
PR .

TS BN HEE RGBT & . STM32 it 5 D3R K%k 485 Mtk b, LMz
USR-GPRS-730 |, _EAz#LiE TCP/IP #1 5 GPRS #E4TiAE, {#3 EAIHLS N ALAL AT i P9It kA
ikt . RN, EAIHLS N OHLESLYML,  EATHLATARIE AL S SR AT A S s 2
BN, RIS [ R 5 HEAT X0 B 4% i Ab 3

& =2 NS B APP BTt 5K [6]: KA 3D Max HEATIA s JEPLFIIN T, 4B 3D
BRSO G SN Unity3D, J5 & citnet JIAE 53T 5080 5 B R A 4% e B[ 7].

JRJZ o B — AN ST BT R T, KB AR AT g, R AE A TiE
A FER APP, ] LLALAE & T B E R AR I . R R — N 3D B b B R S A
4,

¢ Internet. )
DHT! 17 G fE fe e ;

555 S
STM32 5. J 4l b
. 1 i
~| | STM32F103 | s | 485f5F ik
le) EM | B
GPRS
BE7K

r e D ‘ fsthl
—/\,] - 246KRAE) N\ FHE 5
e — .\

STM32 | STM32
Pq il MAL
T T
I o | R 3
IR 2% AR

Figure 1. System global structure chart
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Figure 2. The human-computer interaction interface flow chart of design and development
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Figure 3. Physical diagram of bottom. (a) Information acquisition and control systems; (b) Master-slave STM32 series mi-
crocontrollers; (c) GPRS wireless communication
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