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The Urban Air Quality Monitoring Node Design of
the Wireless Sensor Network

YI Ling-zhi, LI Cheng,LIN Ying, DENG Xian-jun "
(School of Electric Engineering , University of South China,Hengyang, Hunan 421001, China)

Abstract ; This paper introduces the design framework of the carbon dioxide (CO,) node of the
wireless sensor network oriented to the urban air quality monitoring.The designed node uses the
lithium batteries as the energy source,and uses the LM3S811 as the mic-roprocessor to deal
with the data collected by the sensor TGS4161.Moreover, the designed node adopts the CC2420
to implement the data transmission and wireless communication among different nodes.The field
test results show that,compared with the current other CO,node ,the designed node has the ad-
vantages of lower cost,higher monitoring precision and higher energy efficiency.

key words ; sensor network ; microprocessor ; ZigBee ; wireless communication

P A SRR R I I R SR TR RARVE RS TRt R AR A B R AL AR R

Y HEA:2015-11-08

ESWE : R F LN IR He 4 5T B30 H (8818) 5 [E % A AARF B & BT B H (61401193) 5 iR &
AT — BRI E (14C0970) 5 8 FH TR — M A 4 B0 H (2013KG555;2013KG60)

YEBRIN 5 RZ(1983-) , 2, IR HE IR , B AR R A i A I 2 B U, 2 B2 5 7 ]« B 1 JO 4 % 8 0 4% 1) 31k
T2 St W A SR e . SE TR



55 30 #4572 )

Ty R 25 T IARAL AR W 4 1 25 OB I 39

DAY TOLER AL RS N 45 T SERI TT A4s AU
%Eh‘ A REFZE 4 W

ST IR AL IR AR N 45 11 2 Ao W
B VUSRI, 430 Ry A TR 1 A5 TR G A
GPRS W42 e 457 AL IR A5 A R & 2 1y
B 3 2 WX G A, T ER OGS S i GPRS
ik ey W ot nE Al 1 R,

>RIL

x| [ mXwa2] | mxes
W B2 5

E1 =SRELVEZEHNRFEHE
Fig.1 The system architecture of

quality monitoring system
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Fig.2 The total structure of wireless sensor node
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Fig.3 LM3S811 microprocessor module

T L SP6641B s ok AR R UE A B
HLIR. SP6641B it F & — FUR DI #E I - T s 7Y
DC/DC F4fgs , RETEH A B R sS4 K it Ay
RERMIFE N B R IR , B B S iRAL, i
B4R e SR L SRR PR N R [R] 4 TR



40 IR AR (B RRRERD 2016 4% 6 /1
B UW . CC2420 J&— 54 1IEE 802.15.4 Bl 1K
= LiP—s %?” TIFE AR R 1 JO 2k S AR & 75 5 1. €C2420 %
100 uF ‘ B
B So L= Lo Fr5 LM3S811 HYEH ML 5 Fs.
= Vout SHDN - ~ ,
Ik SPERATB3V  pog ‘?@b CO, KA HEEE TGSA161 2= — P 84 Ay [ 245
= iy LA L S AP L AL (R
Taf] o N .
= IFE A RO A I 55 R M | BB 5 X 350 ~
+3.3V D8 ’
ooR 5 000% 107y CO, Y HEEAT KL i T TGSA161 6
us A g— “

D7 = L [1x vBaTT|S _L 158226 'L'HEEHEE/J\, Kl I 1 OP Eﬁi]&’ﬁ‘ﬁijﬁ’ﬁ?ﬁg
: [SS226 2 +C20 . s
T ; — o e ] Toow b B AT KR 1 A B 5 14 4. TGS4161 — 4R

3 Vout SHDN =
\Lm; ¥ SPOGHIB-33 V. = it AR AR L S5 Rk 2% 1 e IR AN A 6
oour] | 1uF +5V B
- fi7.
B4 BiFEER
Fig.4 Power module
TP T, T
ol | =20 __:_c3
0| TRt B
H3 K 12 |
=+Cl1 +C2| XTAL
10w _—FO”F Jo1
+5V
Ul shprsEsRsAa cc24240
FOLLZEZOZOE
vty o
1l L e 8 B .
3 = VCO _GUARD < NC J
- oTTo s pF j AVDDIRE DVDD_RAM H5—tssirx  +3-3Vipo7 °*$ ‘g‘?.:@ﬁ](
5] SVpP-RE! sk SITX o9 10 b SSIRX
L3 S RE P CC2420 Csn o1l 12 p—i2csha
I TXRX_SWITCN FHIEQ %ﬂ—g 13 13 p—&%E
7o 1 o] . CCA B0 —of17 18 b— DL
75 fH 1] AVDD_SW 2 LapwrRs o——o19 20 p—
—LINC T go BRS ggDVDDm 25 » }33vI06 o353 2% 7
Ne 25, a.%‘%%: £9, l 5 % p——
1 88 8895khSax . =  HEADER 13X2 =
12 —=C4 UQQUQQOGEGV)V} —I_IO
05 bH Za<Z<nRAxANA uF
sw% ESRRRERERAER L
1 TS e '
- O
o
-+ = —
S6pF =
5 TLESIESRBE
Fig.5 Wireless transmitting module circuit
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Fig.7 The software system diagram

CC2420 ARl an & 8 frn. & 2445
WAL, & 26 I = A4 . CC2420 R AL
WA | K 52 B B 46 RS, B R S e
B T URAERS T AR, CC2420 78 K& L BT, BT
BUREAEHES 2 TXFIFO 5[ -2 SR Rk
Kk 2 e R AR T, CC2420 K5 230 K ik KR
P TR 5 — ZR AR, CC2420 TERENCER N Kt
RENEN 15 585 RXFTFD 5| s F iy,
XHE S TR A .

FUM R AEIR
Bl

B8 CC2420 BfEmiRiEGIE
Fig.8 CC2420 overall process control chart

TCEMUEAE PR AR I IE] 9 ffrzi.

pILG
FHHHI AR

WK EZHRA
If%& &if‘ﬁ)f-(fﬁﬁl | mﬁccz4207;‘zi£|
l
KO PRy 8v5 5
IR B E A PR HRAEE

9 RLEWERRAREE
Fig.9 The flow chart of wireless

data transceiver module
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int main( void)
?
unsigned char data[ 30] ;
unsigned char comm = 0;
JTAG_Wait( ) ;//Fj 1k JTAG A%, L)
clockInit( ) ; // RGN IR A
ssilnit( ) ; /7 SSIHIRTE
uartInit( ) ; //  UARTO #1iH 1k
initLCM () 5
hallnitRadio( ) ;
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GPIOD_IntInit( ) ;
IntMasterDisable( ) ;
uartPuts (" [ A]: Hello, I'm Li.And I want to
talk with Wang:\n" ) ;

uartPuts (" * # % sk % % sk & % k ok % k
* ok ok ook *\r\n”);
comm = 1;
/ /PR SR MO Ak K dl
while(1)
%

if(comm==1);

{
send( ) ;

receive (data) ;

uartPuts( data) ;

}
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uartInit( ) ; /7 UARTO ¥ H1k
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halInitRadio () ;

GPIOD_IntInit( ) ;
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Fig.11 Sensor nodes connected workflow
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Fig.12 CO, monitoring data waveform figure
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