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Abstract

With the development of agricultural information technology and wireless communication tech-
nology, the use of portable intelligent equipment to collect farm information is becoming an im-
portant means. In order to solve the problem of orchard information collection, an apple orchard
information acquisition system based on ZigBee and RFID was developed in this paper. The hard-
ware part of the system is composed of PDA, ZigBee coordinator module (connecting ZigBee wire-
less sensor network), RFID module and server. The software part of the system includes an em-
bedded orchard information collection system running on the PDA side and a remote server ter-
minal data exchange system running on the server side. The wireless portable terminal PDA reads
the fruit tree RFID information, determines the data to collect the fruit tree objects, and collects
the information obtained by the ZigBee wireless sensor network arranged around the fruit tree
(the fruit tree growth environment, the fruit tree growth state and the sensor itself parameters)
through the ZigBee coordinator integrated in the PDA, and then the custom can be used. The data
exchange protocol sends the collected data to the server and updates the PDA display. After the
server receives the data, it saves it to the corresponding database and returns the feedback in-
formation. The trial operation shows that the system is stable and reliable, and can realize the
collection and preservation of the orchard fruit tree data, provide service for the follow-up data
analysis, and have a certain use and promotion value in the field of agricultural production.
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1. 5|8

FNAENTRE I —r= ik, RS ERATF RS KEMER, RRERE TS M S5 FEk
RIBHI TSR 1], BEEREH AR MR R BRI A B e 2, KA 55730 BRI
ZER R, A YT E A G AR B EIE B A B 2], X B AR A JE T HT Aol AR ) SR Ak
EI RGN FBRAE T 7R T Ea R, T H BT R R AR R A S AR .

ZigBee F&— MG 4 FE AL S TC N2 03], ZigBee WM T £ B3 5 83 Z(PHY). B4
i E(MAC). f&HIZ(TL). M ZEWNWK). BFHZ(APL)SE[4]. BRI HE: 1) ThFEK. 7ERIRIR
ATFFEREMLAA 1 wW, EEEEEREL T TEREWFEHRR 30 mW, FERFEBRMFISAT, W
WHE S ST ER 6 ML L. 2) BAMK. KA ZigBee HURAE I RAL, PN R, ALK
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BEAIS T A . TCZRAR IR AR N 45 i mT DAEAT BT B3 BT A, A SR AN BB ™ b 2 11T s R A, T4 X 45
(YRGS 0 52 81 1% B PR 1) 24, DT 6 712 b 1) £ T 26 A e P 28 TR 3 K TR - 3) IR 75 5 K B3 A ZigBee
W 26 i 2 T SCHRF 65,000 AN 1, & SRR ZigBee 9 mi AT LLS 0T AUMIERE . FTLL ZigBee M 4%
BEAMFTIERE TS WSN IR ZE. 4) TAEMBLRE. MR8 2.4 GHz. 868 MHz (KiiH)
J 915 MHz (EH), #ARMBENE, BA 16 M IUBEEE. MK, ZigBee AR IR M 4 KA
2.4 GHz TAESB IR & A R T AL RAE R IR B . 5) %4s. ZigBee AL T Hdl e A &
e, WEAFARE SR CRC Ml AES-128. 6) HBIBIAA A H T H[5]. ToLfb et ML 2 a2,
TR R RFER, BOE T AT IR, AR RUR 4, i ELI 4 (4 FH A5 SRR TE R
TP A% 1) A A R 28 R N B A R 1 6] 0 IRt A B TR AR IR B I % RE L AT Bh S L. 1 Y
IhEE, 1M ZigBee BiA M IELFREMR UL T TC LR AL AR 45 111X — T HE[ 7] ZigBee {Ey—Fhfi BH B8 L L@ (5 He
AR, BT H 28 ] DUE BE 1) H - S BI04 Bm AL S T g, DREAE P X 453 B AT JE 4 5 ) ml S (8]

SRR BRI RFID (Radio Frequency IDentification)ii AR, XHREFHRZE. LR, & —FiEE
FAR, A O RS R T H AR RS A G, TE TR IR R G S H AR IR SR B
R0, e HUE S B SR H AR ROIEREBCHE s, FON TAE BTN LT, AR NN
TELRIA, RFID AR B KA AR R& B K. Bk, iR R AEmK. SRS R, brss B3
FERTLUNE . AR A E TR A6EE BB S E WSS [10]. T UL R, ASCHiEH T ZigBee
PERNE R R EE BRE RGBS A, ) RFID W& A7 ME— AR iR

2. BARIEEF

Har, EWNAMNEERERGHITRFEG LT =For[11]: DR PO T I R TE(E#E R
THRPUEEAL EEAT I R AT PDA JFRINGEERERSE. TR HINIFRIT B RS AL,
ARG R —, HEgSS— NN ERIRSE: T ENMRERZDREA, HE RS
R, ARIEEEINREMSE: 3T PDA MIRA NG ERERS, NEZANIReRE, a7 E, o)
REBEE H AR M B HEE, REERERRM EERIRTT M.

T, BT R ) B SRIREE KRR > AR A SRR T PDA SRR R G0 R DA AR RAE,
e, RSN [12]. REM Sy, FERALEE, M5 BT R AE: FEHE (LA
PDA Jy¥), FERIEHIF L, XRET M FATIER], FBCRE 2 HIEHE DL K % B UE R G 4
MEE: ARGy, EER PC RS 4 DL S IR S5 2%, a4l 43 A ik DL R B WSOR 45 B IR XS
SR AR, Ry, FERBIE LIRS, i ZigBee. GPRS. 3G. PLKM. T %. 5R
KERGHAREWE 1 IR,

{(9))

feEns
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Figure 1. The basic structure of the information collection system
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Lt GPS. RFID [ii%4%, B3 PDA il 52 #HIER & 115 1EH: ZigBee B MM IR ZigBee P45 11K
HER. BF, NTMHEARSREEDSEBEFANT PDA, AEMEMLT, HEELERAE13]. NER
Hfg T (H AR 2 I T B e ], AR . BB AT N E, o ME, (E T A

2) ¥

FEEEERGEHIARE. HET, K& & Windows CE, 4 #54> Android, 1R /0384 HAh 45 4 Palm
0S, Linux %545, ¥4, i Windows CE “F& 1 PDA, WEH RFID i85, GPS. A Hilt. RFID
e 1 A% FH RS U — VE M I ME— AR, 35 2 FH ok 5 SR A S #45 JEL . PDA B {Hf#1 H Visual Studio 7F%,
FFRET N CH. PDA wight -8 B GIS . (5 Ba R R B 72 H SQL Server, iz
1T Windows Server 243 Windows XP. [F ), {5 B FEH I R GufE A 1S 82 Mk, {3 Webservice
J7 AT B e . CHP ST RE S, AR i 2 F 85 (Windows, SQL Server) [14]; 74b, fff
FHW 25 LA B GPRS A& 4a%d, f&Hn fE bt . 55—, {8 Android & ] PDA, WEH GPS #itk. 3G
(M8 GSM 5 WCDMA)EER,  [FII AbIn— AN RAR & 28 05 B AT RAE, s @nd if %4 ZigBee
HEHUEI ZigBee W45 KA EIE . PDA B4 Eclipse + ADT Hk, i Java iE5 . HuE B A
Google H1 B # HAR(H B . (5 Ba IR S E H Windows IR5-4%, PLEAHM %R E . PDA 5
RS2 H HTTP WhisUd T8 20 ¥, 42 Asp.net MUEFZUL PDA LA Post B0 Get /7 AR ERIEHE. Ik
T R A2 U S B . Android T LA SR 5 8 Sk A, 10 HLER T IR, AR 2 N3RE, KRS .

3) & BmFEEW R G 5

FERARECHE RORHAE . — kUL, KL Windows P&, EFHEMR. 5 REImBEEIK
ARG EEA C/S M B/S BiFP45H, B/S 45449 35 Web Service PA K 3 M3k Gl it GET B POST)A ek
o MITRMERE FoRUG B/S falfLl. ST HdiE, K4 H SQL Server, A RH MySQL LA HAt:
15 PRI IREE 22, MySQL /2 M ANEE L, {HEL SQL Server B 4 —1&,

4) fEHE sy

A GPRS. 3G. ¥% . ZigBee. GPRS LK 3G FEH T Hl#E /0 515 Bm R B R G Hk 7 AR 28
#, GPRS 5 ilILL 3G |z, (HRMEKA 3G th. 157 LI ZigBee =2 F7E REM B 2 7], KRR
Bt HGE AT B 2C e . ZigBee A THFEMAK. ARG H . AL RS FFI [H] (Latency Time) R
AR R R [15]. JEHE S TACTIFE . AREE MR 0 WA S AR RN 26 o 0 28 NIE & T30 m BE e
RN, WiE S AR . S5 W, ZigBee T HARIIRE, +40iE & B AMIEE RAE

CEERTIR, AP T UL NIRRT R, TRMRAS, FERMERE, 72 B AME L 13 R A B A 0K
%

KXy, 1] PDA N B RFID #2HU#%. GPS. 3G bk, iBid4ME ZigBee B3k B 75 BR A
fBEE.

P4y, A IR Android A48 LAK 1 EEHLIK SDK.

SRR R G E s, E ] Windows RGELL N C#R'S Server B, 1T Socket PA K H T\ X
— BT BRI, 8 MySQL £ 1

FERER 3 I3 5 R AR/ 2 (M A ZigBee HEATHudifE4, a5 RIEE BRI R4
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Figure 2. The diagram of the general technical route
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Table 1. The main functions of the orchard information mobile acquisition system
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Figure 3. The function of the orchard information mobile acquisition system
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Table 2. The main functions of the orchard information remote receiving system
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Figure 4. The function of the orchard information remote receiving system
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Figure 5. The overall architecture map of the apple orchard information collection system
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