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A design of hybrid wireless sensor network nodes for tourism-agriculture
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(1 College of Information Science and Technology, Donghua University, Shanghai 201620, China;
2 College of Computer, North China Institute of Science and Technology, Langfang 065201, China)

Abstract ; [ Objective] To design hybrid wireless sensor network nodes for the field managements and
tourist services of tourism-agriculture. [ Method] Node hardware structure and mobile APP based on
Android system for smart devices were designed. The planting environment was monitored and equipments
were controlled by communication between host computer and ZigBee. [ Result] Tourists and field manag-
ers could quickly access the nodes in the field based on near field communication ( NFC) and bluetooth
techniques, and could get location, planting information, environmental monitoring and other services via
the mobile devices. [ Conclusion] The hybrid wireless sensor network nodes are flexible, convenient and
fast with good expansibility, and can more flexibly support multi-service engineering in tourism-

agriculture.
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Fig.1 Diagram of system structure
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Fig.2 Node and function structure

5 AR R 430 B AR 2 S R G e
me)z;fem S5 i ALRME. AR
S A o, 500 IR, R A S TR m:u
mﬁﬁ’ﬂztb B AT E A, T AL T RERAR S
PIMEALRE R A o 26 LS 1Y s T ZigBee HEFT
SEHI, EAAIL T AT R I FE A6 501
T8 S s X 3 iR 1 S TAERR 4%
PR FEREZL AN 4 PR

TATI R4
0 8 24 32 40 168 184 Bit
i 1 B4 A H B 2 B B

ST ¥4 73 e KB (I T T k) V9 Ptk
AT R
0 8 24 32 40 424 440 Bit

AL By e e i

ST ¥ P 3k Ko (R s LML B 4 e 44 1 19 Ay M
et
0 8 24 32 40 Bit

o AL e
EA ] I DA H R R TR

B3 LENETRESZEERX

Fig.3 Information exchange format between computer and node

http://xuebao.scau.edu.cn



2 M VPRERE, 26 P AR I I TR A UG 4 1 8 P 25 178 81 121
LR 74t

; C m ) v | RweaN | i | |

! I (I HIND) > \LEhlf 4 plEe | |

| REVOBE D ShEIR A ‘ No v |

| B fema R s R S

i SR e | Bk |

| R R B i |

i R R N Yes HERB R, NFC g

; FSH RSN BNSEHE R AL |

i BEBNRERAIF| | LTS |

; gt | || BAGSRORIT IR [ | NFCBAGEMHE A it |

i HEEE :
D wBE Al WS R | |
btk Biatmms | |
Dl v it | |
| e plfee | |
L et §
b | e |

4 TREFSHREER

HESE AN i
[P B AR R

Fig.4 Framework of structural flow of node program

3 BAFHEEEND Android APP iZit

FF RPN SEAR APP R AT E R
SHE BN YR, TR FIRB IS B 51
AL BE NFC R HOR , SEBUT P AT sy
SPE (EEEE , PR E AT DAY A5 S B AT SE AR
BEAP X% e i, 38 5 A JE AR 2 B I B[R] e 2 2
APP [, o LA ST R AT RE T 2 . T
NFC#) I fig /& 7€ Android API9 + DL F i ARy, F P

JIr i FH ) % Bl i 2 R AR G2 AR L Andrroid 2.3
o H R I RAS . % APP 1 B A% O I RE N NFC
PRAEELE S A SR LA B/ MRS R R
PHE PRI ST /R Y9 L R B 2 ) | Bl P
BN, TR APP JF R, HI) A P25 APP 5l %
APPSR FHAH IR A9 J 75 24 T2 B4 S 1 A1 Jeg JAUASS o
DX B T % APP i Fin b 30 L B s P il 5
NFC b5 2 4 7 2 Wil . #% Bh o APP Je 25 #4 G &1 5
7R o

http://xuebao.scau.edu.cn



122

538 &

PR

o eNeC hrgmn [ NeCHEME |

AR T R 2 R

F_____

.

B

v

SR

fe——{ e e |

| AFBRENCREZLMAIRE | | BTRRE- TR R |
| | e . v
AL EARE | NRC S | B g
A e A F AT
WS | e | e | e SR
£3 : Z y BF! P RINHZ :‘ B ow \
AL sl MU e DFR
7 7 I T A R
e e I %o BN, NO o |
o skAPPYEE | | FE SR AT i e AR P L
A, s | | BE L 7 BRAE, B
i LA e~ Yo | R 4
KL P |
AR
CIZIVES
ML
i % APP 5 ] l ! R
FHHAPPSE AT T | | APPRA e

B 5 #%zhin APP T{EFRTE
Fig.5 Workflow of mobile APP

3.1 EBUVEM NFC fR& =B R EMIRE

Kl 6 M vl APP 543 BT, Al SE S 2 R A B
M5 B o B NFC bRe& (s 2248 NFC &% £ X LA
(1) NFC AR 2 {5 B I, 1235 4F 32 2241 X 1) J& NDEF
& B, Bt NFC 5l s e il —Fb — il #5 =X
i 1 A Ei& 24 NDEF {2 24, id %N & 1l L2
URL MIME 5 # NFC A& LB R, fEAR R

http://xuebao.scau.edu.cn

G B B BRI B A R MAC Mtk
A1 PIN DCHCAS, 2 NFC FRES W25 AN o bR
2% % RH NDEF {5 5. NDEF 14 5 f# A L A Al Ja i)
NDEF #4f i 7R K& UL 28 B3 0E, 2458 mlibn 25 B2 L
Jii , APP T 3 3o A 5] H: Pyt 0 Rk 08 e S, IR B AR
25 N RIS AR 1 BG40 A o] 6 FH P TR 1) 7 i N 2
58, st UL S 2B o 7 )45 225 6t



2 W

VERRSR 4 T IDRA L 01 2 TR RS RO 1 123

FRE A5 B 317 4k b e, 3 3 75 R LY Blu-
toothConnectConfigWriter. java JTJ& Fif & H F R 48, /&
I NFC AR 268, Bl J5 APP JUI | ] getNdefMsg _
from_RTD_TEXT () pR$CK KIS A ) NDEF {5 &,
it WriteTask pRECEE XTI 115 B S A S| NFC 734
H, AR, @R UL 75 FH P 7R NFC AR

| EEEA
ESEERLBIEER

100 SREREMHELHRIBTLLE

50

16:45:12

& 6

0 8 24 64
[ [ e | Fsafin

832 Bit
1 A |

| R4 i B | i e 25 A G i i |
64 320 832 Bit
B7 NFCiREHRRE
Fig.7 Information of NFC tag

ET NFCiREMEFBARFI -TRZE
TEE A R B B B A AEF1H NFC AR, i)
PEBOhR AT B2 )5, BRI SE B 48 5 W B A PR
M RGBS e R Tk
FHEE, 5 T RGN R T Befr R 1R B4
fw A PIN DERCHS I SEBUE IR, P i 1 e i g,
291 RIS [] o FE AR IR A M b2 9 MAC i ik
1 PIN PERCHS S 5 I hE — 4~ i A I R 2, H
W A B B RS A B I 1, T AR BCXT o A1)
FHEEBURRAE(E B A PIN DLRCHS 915 Bk i & A il
XHAEL, FEBRCXT S , APP 5K 22 )l o Bk % 2152
LD NEPSVEZR e % i @ AN (R (T T E S R 82
TESEBUIE {5 I, 3702 DL 7 i | IR 55 S 114 6 5 15
MAEZBIT T, BB s i AR % 7 . M e
Mo sl B RE A S B RS , AN FRMR N LA 2 o

WAV R Z )G, B s & al LIS A s 2
BRI LRI S Bt 2. (ER 3
R T RS EL R Y A MR AR R B S R A iR 4

3.2

16:45.17

5 LSBT T I A B8 Bl A i iR 25 I NFC FR4E, L
TES AR BEAhE bR AR AR T % A AE B A
{37 E A E— 119 1D {5 6L, AEAS BT A B M AT 1Y
APL SERERIDIRE . Sl VERC ID K 24 B A5 .,
FHAREFOGE R B N B B O i 2 AR e AR
BRTE T Lo NFC AR INAUNIE 7 BiR o

e fER fEmEg2fER

SRR : 215C ESEE : 53.6%

RENLBIBET BEHEBERT
BXER Erh
16:45:22 16:45:
] BAERRALHIERT BRBHELBERT

EFTRER

¥ zhiw APP P 5 (UI)
Fig.6 User interface (UI) of mobile APP

R e K TR AR RS Z AR 1S U
—EEB M B SRR BT 5% A
DA A 0 B B AT R O e e
A% EL AR ARAT I 7 P R A B AL IR Bt .
TP IR S B AL A 3, 12 APP ik
TR, m i Rl 255 4 D PR S BUR AU
LRl eI L, 2 ] B PR S B0 A A b 2 A
FURIHT 1K, S R Il 37 3 58 RE A% ol P B o v
o R BRILAR A, I Al AR DL ) P R X1
A P o P UT B R E 4
B, TER BB IE AT UG, B el 51 5
Z IR 45 4 S RS HAS XS RiA B AL S Y
M Z B A2 RS A, (B ol T I 19 A 1 4
TEME— 1, EREN O P2P, B LR BT A AT - B
BB S M S, A TR S LM 3 A R
P HEFN B AL o

4 Rk

ARG T E Z# 2 BT BRI T T
G, Mrp AT B 11 A9 6, Hodh 5 NI TE
Flbkrp , KRG THFIREN. a5 LAz
] 9 BE 25y 200 ~ 500 m, b7 LR FH AR T 4%
EMB3870 flR ik A X THEM, A5 T CHBEIT
45 15 ZigBee #5H % FI LT CC2530 (1) DRF-2618A,

http://xuebao.scau.edu.cn



124 oMok K ¥ ¥ W

538 &

X N HIAE _EAEHLR 2.4 G/14 dBi By 4 ) B BE AN K
o B LA SRR NFC bR 57 S 2
3~5m, RGACMEIA 220 s, AT LI, B
SRR ZHCT 55 B TC LR R BE A% i i 1 9 AR
FEAEFR oy i ) R A A e sl R S R A 46 ), fHL
S EAHLZ RIS PG S5 AR AT LA AT
B2 S8R H, BIE RS B, W
REPRIIE(R I 38 25 v] SR N 05 5 I FE -

H T30 2 i ) 8 3L e fift FH 9 8% 3l 8 B I 4
X T e B ) e 2 B R ALY, RS B T &5 1
Bl =9 Z B A5 B A Bad R = AL vh o8 . RS
KB, o S BB B T B A ) B R T A R AR AL R
R BT B o A4 HT 1 R AR L ALHL A FE i) (R B
N SR R BE 28 H2 A U BGA & BR, 38 5 Ui % o HH [)
FERLEXT AU RN F 1 AR R b, B
A B SR SRR S R T DAE BT R A AT
YN 2 ~3 AR JE IR i 9 A e B AT b A o |
RS, AT E XY S S B APP {5 A A
X B AT T RS A . [A) R A
Ui VG IS [R] DGEBBE (5 43ifil) 5 AN 35X 3 A Sl
R P AR B8 2 V) S 1 [ 8, 7 () 45 R A o 3G ]
WA BRI A 754 4y, o 291 40y Ry i F NFC 32 AU
% HA Mm%, NFC 3 AN 409 A
BFE(3 h 21 min) | NF 2S8R (4. 71 43 ) 5 AITH
#(154. 64 J0) HL M@ % 40 (3 h 37 min 4. 53 43,
114.32 J0) #E —E R T [ B 45 R %
A 7 A SO AR = T U R i el ) R . R
T A A S EE T AR R A RS (A
SEEHE B AT B BIAE 3R B AR 0 TR
e BEl o Hp O A 7 i T B, AT AR T I X R
Ao RGEHIMLE R B %1 s A AT LU 4T b
55 T8 IRA Y s i R AR 5 e A FE L T BB AT AR
Hiu iR 5 WS AR IR 2 B i el DX A

5 i

BRI IRS Bl i w17 ) JC 2 A% Il 0 45 5 5
R ASCHR T — B Al AL WL 4R 1) TG 2k
PRI 251 R o BOTH LIS T AR BE AR 45 H [
BAF APP %Y AT LRI AL S ZigBee J7 5
AL AR S AR R 3 T o e 3
BT NFC RS A BORBN R HIIRE . g n]
XA F RIS B I 39/ 8 S 2 A TR A PR K o
AP RT3 5 5 A Bl A 1 SR, Dl A e 4t
Pl A5 BV HE) ™ el P A7 25 T el D R, HL S B e it
REXHF R B WAL, % R G HA T R D REfi
ARG 0P B R L ek 7 (o 4

http://xuebao.scau.edu.cn

S FEM A AT B 2 A7 B (4 0 R
S 3k

(1] s RIS [M]. Joat: B2 W i,
2012.100-103.

[2] OJHA T, MISRA S, RAGHUWANSHI N S. Wireless sen-
sor networks for agriculture; The state-of-the-art in prac-
tice and future challenges [ J].
2015, 118 66-84.

[3] ABBASI A Z, ISLAM N, SHAIKH Z A. A review of wire-
less sensors and networks’ applications in agriculture[ J .
Comput Stand Inter, 2014, 36(2) : 263-270.

[4] SRBINOVSKA M, GAVROVSKI C, DIMCEV V, et al.
Environmental parameters monitoring in precision agricul-

J Clean Prod,

Comput Electron Agr,

ture using wireless sensor networks [ J].
2015, 2(1) . 297-307.

[5] ABO-ZAHHAD M, SABOR N, SASAKI S, et al. A cen-
tralized immune-voronoi deployment algorithm for coverage
maximization and energy conservation in mobile wireless
sensor networks[ J ]. Inform Fusion, 2016, 30. 36-51.

(6] ZEhk, ML BT IO R0 46 1) B A Bl ) A7
PREE W R R [T ], TRl R, 2012, 40
(5): 339-342.

(7] INESC FET IOLAL I I 2% 1 A B 35 M D0 2% e
FAELHID]. mat MRl R, 2013.

(8] EARA, BXPE, BREEMG, 55, BET IOk AL AR I 45 RS
WA IERE L], R qe a4, 2014, 30(33) .
268-272.

(9] Wscy, Bk, G, 55 JE TR AL M2 r K
WG EHEB RGBT T]. SRR, 2012(24)
216-217.

[10] #ASiIMF. JET ZigBee HARAYANMY IHIFRIE ifi B2 s ) 25
GEvcit[ D] BRI MG /REERE TR, 2012,

[11] Rse%e, EMR, Xk#E, 4. 25T GPRS & ZigBee 1Y

REFEIERGLT]. R R R =4, 2014,35

(4): 109-113.

DONG X, VURAN M C, IRMAK S. Autonomous preci-

sion agriculture through integration of wireless underground

[12]

sensor networks with center pivot irrigation systems [ J].
Ad Hoc Netw, 2013, 11(7) . 1975-1987.

[13] Sy, @ fese, ElE, 45 ST RAMLE ML
IR IR A A RE R R e [T ] Al TR
i, 2015, 31(7): 193-200.

[14] ¥, skig, 22, 9. BT WSN B Bl % COo,
W RG], PEAON R4, 2014, 19(4)
166-171.

(1S ] E3Culr, MIeFsg, JsCE ik, 45, 56T W0k 0 i 2 bl 2105
R RGBT IR R4 (A R
2FRR) , 2012, 43(2) . 239-243.

(ZEHE & %]



