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Application of ZigBee Wireless Sensor Network in the
TWP3 Wind Profile Radar System
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Abstract: It is of importance to collect and upload wind profiler radar status as well as indoor and outdoor environment. The
traditional scheme is to read the information through the serial port of the master computer, based on the cable communication
protocols such as RS232 or RS422. This scheme has the disadvantages of complicated wiring, limited number of computer
serial ports, and difficulty in increasing the number of sensors. The ZigBee wireless sensor network is a new scheme., The radar
status monitor and indoor and outdoor environment information detection circuit board are set to network terminal nodes with the
ZigBee chip CC2538. The master computer is installed with a ZigBee communication module into network co-ordinator. A small
star-shaped ZigBee wireless sensor network is established. The network communication is reliable, the wiring is simple, the serial
port is saved, and the expansion is convenient, which provides an idea for the further Internet-of-Things transformation of wind
profiler radar.

Keywords: wind profile radar, ZigBee, internet of things, wireless sensor network, CC2538, electromagnetic compatibility

0 3|5 T E B o ) B ARSEHE T R AN T %,
IR JER 28 B 2 R R A T R 1) Bk A — AN o R AR B X gt ] LS RS A B e
57 AR X RA RIS BB AT IR ) — FPRE BB Sy iR, WERRRIRI A . EFXTTWP3 U2 & IA B R
& TWPSURA IR —FIA R ENIATIE, X A UM L& NS 5%, ZigBeeki A Kl
24 BN A E BT FIAREEBIIEE 52 .
WANRBE(S BIRES A=+ BB, L8004 .
SRR AL 1, RAIRS2320RS42 M4 | Z9BeeBAEA
i I A AR A 28 B — B RSB OB« ZigBeoR —HARRERARN N, KA
R T B L LM . fee 868 MHz. 915 MHz#12.4 GHzIX3/MSM (Industrial
TR B A 5, Scientific and Medical: T, BlMET ) T4F
BB, AIE A RRVEE A G A Y. Wi L,
Mo B B : 2018 412 A 27 B - AEAE: 2010 &5 A4 LEBeeHAL. IR AL, ZigBeefeHiit
F—AF# . 24 (1982— ), Email: wei.wu@metstar.net B IFRAEE . H I ZigBee BZL S C 22T T2
HATFERERE. fERL. HET®E. EREY. T

14 | Advances in Meteorological Science and Technology S&EHE##R 9 (4) - 2019



Mk E Bl A0 S Y A3

1.1 ZigBee HAREKE
ZigBeeh WAEH M # 4 H3%E (Open System

Interconnection, OSI) ZH M FIFEM I, 45& Tk

ML RE s, R Z RSB, B AR

R (APL)
ZigBeell
WO LI
MR ZigBee &
Fet % Zbo s

47{ SRR LT (APS) ‘

SR Y

<« [ Z (NWK) j

NRVIFERR (MAC)
IEEES02.

154058 —/
‘ & LI

’ YIEEE (PHY)

TENED
El1 ZigBee L& MEZEREE
Fig. 1 Schematic diagram of each layer of the ZigBee
wireless network

AILLE M, ZigBee &M 434y N5)E: MBE
E MRS E R SRR SRR E DU
NHE. Hrh, IEEE802.15.45E X T YE E A 1
I 2 1) 2 B AL S TS, ZigBeeth g X T M4 2
R 7 S22 DSOS F 2 I B A S e ™

1.2 ZigBee Ttk MZERFIMER

ZigBee iR B A KA M AE 71, 1T LA R R
T\ RFEFIRCIR I, iR E2fTR .

BRI B — M, 88 —14
Phifl#s (Co-ordinator) 75 fiFl— RFI &y ( End
Device) Tifi. & —1End Devicei i HAEAICo-
ordinator i MU TIE G . WIR TR EAEW A End Device i
Mz AT IEE, AE I Co-ordinator 1 S #H 4T (5 B
%K . WML FE — A Co-ordinator PA K — ZR 51| 1]
Router (M #%) FIEnd Device™i s . Co-ordinatoriZ
$— R %) Router AEnd Device, ‘& K)F 17 2 ) Router
A LLE R — R 5 I Router f1End Device, XAE1] L
BEEZANES. MRS (Meshiifh) 85— Co-
ordinatorfl1— £ %] [\JRouter LA & End Device. 1XFf /4%
ISCHERE T A M EEEE, — BREA B RA T
BUR R, 5 80T LA A shils HoAh %t B4 gk St

SRR T X 2608 & B 0 22 i R AR O 0
HIREH o« MeshR X 2% SCHRER AR 25 4H 5, v LLZE

Advances in Meteorological Science and Technology S&EHE#RE 9 (4) - 2019 | 15

Progress 44 7 (£ &

End Device

VAT

Router End Device

Co-ordinator
End Device
" End Device
Router
End Device
Co-ordinator P RIAGE:S
_d '_ End Device
End Device

End Device Router Router
Router ' End Device

End Device Router

= Router Router
End Device
Co-ordinator ERNCES
End Device
End Device
End Device Router Router
Rout‘ End Device
Router
Router R
End Device outer

E2 ZigBee3F M & in$h 514
Fig. 2 Three network topologies of the ZigBee

i S R PR R AR 2 A e

2 TWP3XEFLk & ixZigBee Tt £k 1k B 25 M

KHE

ZEATWP3 KB LR T I RS i, A B W
%, EEIUFEIEN AL, FEREEMS. 2N
AR BRI 23 SIE 3/ 28 0 15
2.1 ZigBee L& 5 B BERA0IZ T R B WIMRER

ERRNAEH

HitZigBee L LLAL AR N 2%, 75 B AH ICHEE {2 A0
SRR, BRI T, S€ETIA ® SimpleLink ™ &
HeH T S EFZigBeeh L ICC2538 5 Fr, X2 —HMIET
ARM Cortex-M3WZ I FHLT L RS (SoC) , &
KB BE I UL FE WA, (43 008 R aliE &
B R A S B H 5 H N o BT, TIA &)
T AR R Z-stack PR W EAE S 5 CC2538315 Fr
2 7 B 4 3 1 F Z-stack W SO O R 3, 3T AR



REE LU

dvances in Met S&T
HL %A E TC 2 A% IR i I 2 TR R 2R 28, SEIL T 2015
() IF AT DA R Fr B ) A0 e e LS S8R AR AN 4 1 1)
ifg.

TWP3 X ERLL ik = WIS B AFIRE . BE
DL R X 3N & . BN S BAERE .
JH 25 R EFIGPS(E X3 E. LA HRTWP3 KU
IR TS AR R NS TR, FIFHCC2538:8 it
— UL, TRER R AL RS AL RS R
WAL DL M RS2321082 11, HihRS2324% 1 7] LLFIGPS 1%
A RS EE Bt EALEG. N THIR
WEPE, ML HLER BT O B YR S R e A L 15
71 T CC2538:8 IR DIAE AR, A 2 0 57 s A5
B, SRAH47TS S gt d, bR T DL TAE DL b
i gt

Wit ZigBee o 4 18 15 L 2% AR Dy BE HE & 40 1] 3
FiR e

7 R
MCU
\
> C(C2538 '\ WAL A
4 55 15 I
PRV B
YA RS2324% 1

B3 ZigBee t£kif {5 Fa B IR T BEHE B
Fig. 3 Functional block diagram of ZigBee wireless
communication circuit board

TWP3XUER 2k 75 A HEAT % P AP B8 S A I
ENINSTE — i ZigBee LB AE FIFEAR, MR A 75 2
EHAHNAL RS, BRI SEI BT Re . BFITIH, &
FERE AR T A AN IR BT S AT F) FR AR B B R 45 2%
U REDE

2.2 REMKMBHBE

TWPIRAS AR 7SR ETR L H HREE L,
ARG AT I R L . ASEADL R B LA R R L O L B
L B IR S ML PR E B DURPIRAS LA
FEIEITRS2325 A FITHENL A D#ATIEE, WAL
AU AR B IE T RS232 5 1515 AL 45 ZigBee L2k
AIE BRI, HZigBee L4 B FLBAR N TE £k A%
RIS X P S, R LR DT TH LT A B
AR T, 7R SRS LA AIE M ZigBee T
2538 (5 HR B AL B RN A% R T 0 . TWPIRZS AL
A I 2% 2 1 R PRTAEE L G 14 BT 7R

<—{ SEt ‘
%%EBE Rrs232| K& HLT
oo (L p— 4—{ 0L 8 1 3 P P ‘
" CPU FL i

H Yol ‘

T } I HIC AR

B4 TWPIIRZS M ERIE A MK LR =
Fig. 4 TWP3 status monitoring unit as network terminal node

2.3 FEITEHNKE

5 AR ST JEAG I BT IR A W A28 T 15
BN 4 2 L, ZigBee o 4 A% RS I 2% o i B R
Rt BT ENAT . K ZigBee LR [F FLES AR X
BEONPMALS, JEERS2328 OS5 iHENLE DAE, it
FHLAT LAGAE B O — Rl T ZigBee Jo 4R 3B 15 HLER AR
2 IR 4% 2 3 1 A R B
2.4 TEERBEMETIERR

ZigBee o 2k A4 13 i 0 265 i R 4 R & i 4 051 1) A
WA ESATR

TR &R RS g, =
W ARSI R g, ik aT AR BT 75 15 B .
BT R fE B EBEEAR AR, REWUWENE
B2 s —W, EAREE R EIK, =
HNIRSE A B AES mini B LIK . TR E it r A H
%, Al LAA-CC2538 (A1 Hdk AMIKDFERI, XA DLE
5 K L ) A A
3 ZigBeeT &1k BiEE M K ETWPIRBFLk

BiX N AR

ESBR N, ZigBee TG £k A% I 2% 0 % A /N )
(EAS I BT LA R BT k. — AN,
BUAd RSB, ZigBee o4k A% B 2% X 45 1 RE1 %
PR IR AR S U EAL. T R
W, — 5T, TWP3RUER 28 5 1A F2 S T8 A1 o e &
(1290+2) MHzHI ISR JESE A, HAUB K 2% )5 v fic
B (60+1) MHz[LCIER %5, ZigBeel Mk A<
SRR TAE: S — T, Wik E & RS A
Rz, BRI SE A <-110 dBm/MHz, 4
B<—60 dBm, FIAMALFNZigBee o4k L B s M
gt selRfdi R, TWP3JRUERZR & ik il i WPCS i 1
eI ZigBee O 4AL B W 2% O BE , tnEI6 IR
4 i

ZigBee TG 2k 1% 1B 5% WX 45 /2 SE B B IR ) 7 K 2
— o I ETWP3RUEE 2R B 1A N ZigBee Jo 2k A% ik 2%

16 | Advances in Meteorological Science and Technology S&EHE##R 9 (4) - 2019



L cKa

|

AL 2%

>
>

<

E I I 1
HIREEE

Y N
= B

%

g

Progress 44 7 (£ &

‘

Tt

HIsaL

< 3 e

NS

v

JS2 % R 25 0 17

v

A B 2 ; HEA R EERE R
DRERR, ST — £ nffigrikjm
W %, &

P AR AR I

A3 AR

El5 ZigBee t £k & BkaR M & tARRFI L in T m i) TIER TR

Fig. 5 Workflow of the ZigBee wireless sensor network coordinator and terminal node
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