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Laboratory Environmental Monitoring System Based on ZigBee Technology

HUANG Ying
(Department of Electronic Engineering, Liuzhou Railway Vocational Technical College, Liuzhou 545007, China)

Abstract: In order to take the fastest and best way to alarm in laboratory abnormality and provide useful infor-
mation, a lab environment monitoring system based on ZigBee technology is presented, which is used in the la-
boratory management. The sensor node and controller, ZigBee controller, PC machine management monitoring
system are designed and illustrated. The system takes CC2530 as core processor, by means of ZigBee wireless
technology for data transfer, and uses C# software for management system. The system is composed of various
subsystems to monitor laboratory environment. The system testing result shows that all monitoring functions are
realized and work well. The system can be applied to other areas that need to be monitored after being modified

and extended, so it has a certain research value and practical value.

Key words: ZigBee; monitoring system; wireless communication; lab environment
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ERBMNRSGERES. BEHHFERGEN
SRR SR BUCEEERAR, FERATERS
V8 B ShE AT B FIIRE R ZFIRE . ZigBee EHARA
REREWRELEPFMBEENTE, FTEXTSFEAIEL
5 RAS S BoHuhE , B ST FZE D 4K s SRR & MG RER
H ARG RN RMERG; Gl EFERS T
ANPCHLZEHEE. A PCHLEENREMEH
X, 2236 W B B AR, BT DA SR il & 0 3
BR. R, FESM4A LI BERIRNEE, YRER
EET R ENEREN, R EREIHEL S
TS . YTHEARRERGE, B0
it Internet TLILER YW, RomikgmnA
1 i,

EnE

L&

ZigBee T4 H

g — PCHL

ZigBee T AMEM H
- . Internet

Bl RERKEE

2 RENTHRITSH

AR FZ R T R B AT R
%1k ZigBee FEIIKMA EAHIEBAKML R, H
GRSV U I B8 K1 ZigBee THERRIKM
RA CIETHRBEELH, AHVEEKARA CHRASE
R, B RAEH L IR AR B, 7 45 5
RHAREHE,

2.1 fREBEMEHENEIHR

fRBER Y SO I A IR R R A CC2530 1RoBALHE
%, ARBAES,RET ZigBee K45E (RF_CHAN-
NEL) .®j#% id (PAN_ID) | F# 2% #usit (COORD_AD-
DR) {425 #u ik (SENSOR_ADDR) 4k e 25 b dik (RE-
LAY_ADDR) U4 J f B2 925 %) (SENSOR_TYPE ) , H
#ft SENSOR_TYPE HE{H 0 ~ 6,4 FIF/mR 0 (Otefe
Ba%) 1 (RBE SR 3 (KIBERE) 4(CO &
B S(TMIEREE) S(NIKIERRR) . BB RE
PR 1 fim.

WE NS , L4 R R P R HE X D
A1 RRERISLER , 04k i3 3348 PP 08 5 S e SR 4k oL 2%
B,

1 HEBZEYERAR

BERS S LA
OxFF OxFD  EE¥IEL (2B)
Type REBIEAEH (1B)

REBUEKE (1B) BB KEA QT EE L BB
HBE KBRO

DATAO-DATAn %3% B4 (nB)
CheckSum  XEIRERA (1B) RRAAFHH BEEMIMAIES {1

2.2 ZigBee FIEFRAITH

ZigBee FIFRFHAT AT HEEMUBRE, TRE
3% ZigBee 4311 ( RF_CHANNEL) , M £ ID (PAN _
ID) . E# #5# 1t (COORD_ADDR) {5248 it (SEN-
SOR_ADDR) .4k 28k (RELAY_ADDR) , B({E 4+ 5l
S5 11 ~26,0x1234,0x5677 ,0x1348,0x6090, %]
YL R G  ZigBee T2 A BB AEFERHR
B, ZigBee EHBEN—NEEFE PHU, KEK
EHRASERBNTANER S RRRERAMR, B
ki 1 fis,
2.3 PCHEBKINRZMNQITIH
2.3.1 PCHEZENMEAL

AW R C Sharp AT, S EE .
FEREW, XA RGHM T LISCR Bl FH
BEANSEEME, T URELFHELREFESH
WEEEE ., Feb, RESESHEV#HTER, TLL
R RREOEXER. B MRREREHE
VLR AR %528, HoAt A o T DU A8 B RGP 8 RS
it Internet 4% 5 ] W B R 46, AT MR AR B
MZEHIAIRME, BRI, X E RN R G LA B
OB EE R R R B RRE LR EINEH
LED S B R, UERSESKREHAREHRLN
DABR SRR R R B RAERAE ANELR.

FRG ) ZigBee KA AN RHERF R K
g r)E, EREHTEEFIRAENGEE, BRE
GHIRL B S M NES. & MERSBTRER
. AEE, FRELR, FMAR EERMED,
ARG, TR R ER B, Fma EES, £
BRERANANEE, e R ERE  HHE
W% PCHL, ERBOTREWE 2 B,

PC HLEERKEANE B , B X BB s X317
A HEBRERRERE, BERBMERSHE
B REHTRELE, TEER. BERSENR
TR, MEREREREEEN, RERGR @
FIR% RS G RES R O RX P TR, EES
BERERDB S, WYL B TIE, M SR AR &
EBRBEER. BAKRERNE 3 R,
2.3.2 ERBEELEEX

len
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| sxprcann |

| mozzesa |
E
Y

B2 FESAER

[miwamn, pem |

B3 PCHLEELIRREE

PC SR B oF Rk MR G, RiE B ZigBee T4
2%, BB PC o O R R DR B BR, B R Bl B 4810
A, EBERBRENEN,
RERIREAINT
FA FB 06 01 00 00 00 00 00( Bytel ~ Bytel1)
BARHIINE 2 fim,
£2 TEBRWRAEKESX

T BEH AN

FERRERXERNSERRASNEELBERHES
(OxFF OxFD )

FERBERENSR (1B)
06 REMSARYBER 1,07 HEERLSHLKEIE2

Bytel ~ Byte2

Bre3  Gs mpmm A dsknies 09 NERRSLAREL
0A HREASBAAEE S 0B HEEASBIHAE6
BB BNESNE

Byed 01 %FFakd 3% DCI
02 % PGk 84 H DCI

ByteS ~ Bytel1 23B{2 8 00

AREEWN SRS, EEREFPERENNR
(Byte3) , FFRIEMSHNE ByteS,
T g Rs B T

openl = {0xfa,0xfb,0x06,0x01,0x00,0x00,0x00,
0x00,0x001 ;

KAk BRI T

closel = {OxFA, 0xFB, 0x06, 0x02, 0x00, 0x00,
0x00,0x00,0x00} ;
2.3.3 ZEBHBHEAEX

e B EBIE R L D) ZigBee T 4548, ZigBee 1%
AR R FEL B O AT PC HL, LB E PC L
BfE Bl . R IT:

FF FD 00 04 30 30 00 00 HH HH HH(Bytel ~ Bytel1)
HAUHImE 3 Fim.
3 FSnEgieX

HERS BiEie R
FF FD N
(Bytel ~Byte) TERERRRIE X MEE
BR R RHERR
00 (Byeay 00 IPLEBMIBNEIE O B AEME OB
02 iR RN AR R ,03 o )G RE I 28 B
04 T RHRI I3 VAR 05 9 rT MR AR B0 MR
04 (Byted)  MIEKBE(H—HO4)
30 30 00 00
(Bytes ~ Byteg ) TEBARHLIE
HH HH
( Byte9 ~ Bytel0) e
HH(Bytel1)  Bytel ~ ByteS fZIR{H ( AHMMME 8 £ )

DA BE R M6, CHL BRI T
while (Port. ReadByte( ) == Oxff & Port. ReadByte () ==
Oxfd) // % RERR TR 20K M BB <€ 3k
i
List <byte > list = new List < byte > () ;// B ¥B4H
int temp = Port. ReadByte( ) ;
if (temp ==0x01)//01 R BEL B
I
for (inti=0;i < 8;i++)
{
list. Add( ( byte) Port. ReadByte( ) ) ;// S8R
!
templ = list. Skip(1). Take(4). ToArray ( ) ;//{RBUE BRI
i
wendu = (temp1[1] + templ [0] » 10) / 10;//%3 B B 34T
¥
humi = (templ1[3] + templ[2] * 10) / 10;// %8 B #E4T
i
SensorEvent ( sender, new SensorData { Wendu = wendu, Humi
=humi });
{
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