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Wireless Electronic Nose Based on GPRS and Its Application on Mangos

Chen Xinwei' Wang Jun' Shen Ruigian®
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Abstract: In order to meet the needs of quality detection of agricultural products during logistics,
a wireless electronic nose (WEN) based on GPRS for applications in the “on-the-go” environment was
designed. It consisted of 5 modules which were the sensor-array with 8 MOS sensors, signal processing
module, master controlling module, GPRS module and remote monitoring system. The GPRS
communication performance of the WEN was tested, it was found that when data transmission cycle
exceeded 400 ms, three communication performance indexes of GPRS network which were the time-lag
between sending and receiving, packet loss during the transit and transmission rate would meet the
demands of detection simultaneously. An application aimed at fresh mangos was taken by using the
present WEN, and the obtained profiles of mango aroma were clear and stable. Mango storage prediction
models were built with stepwise regression method (SR) and LDA — SVM, respectively, and it was
indicated that the SR model of the control group mango had a certain predictive effect only for the mangos
stored for 4 and 6 days, the SR model of the experimental group and the LDA — SVM model either of the
control group or the experimental group achieved satisfactory predictive effect as a whole.

Key words: Wireless electronic nose GPRS Remote monitoring LDA —SVM

a|= 08 2 % A SN Q] A S A A ) A Y
- HHRRD e ST SR BBCRE NS PR A it AR W R DR 45 A

AT AR R BE A PRt 1 A R, B AR SRR AL A AR, © OO iR R AR DR A AL R T e — S

pmg

W fr H 3. 2014 -06—-19 &[0l H 3. 2014 — 08 — 04

* [E 5 B ARFL A B 4 B BB H (31370555) A - = 7 I SR B S R BE B H (2012BAD29B02)
EF B A B, A, BRNH TR RGIF RS MRS, E-mail: zju-cxw@ 163. com
BIRAEE : R B, WA T, 2™ i BRI BE 5T, E-mail : jwang@ zju. edu. cn



% 43

PR 5. 25T GPRS BB L 7 S R4 239

JH T4 7 il A 90 0 B 3 Hp 0 S R T 34 A TR
G

WL TSRO A ) i — L TR R S,
P A P T 90 ) 58 SUABORRE o R [ 1 A 4
TS H T 11 AR AT I E g B AE S, Se B
SRR BT B ARE R ZHNHTIES
S, JC AR S T A R T B S T
SE VR E A I A R Y X R A T
A7 b R I A ) LA AT AT T R
B B TC BT S AV AL B I B A G T
PR A B s B LA 267 UM, TR IR R AR R
267 THT 19 ) 240 S5O0 HE A LA AT B0 0% s 7 2l B85 o 11
AT 45, 06 209 N TV o B 7 00 A s ik
PR A4 o W G2 {5 F AR e A T A% B A
iR PR RPN LA o ) & NS vt i
fEPARMIZE &, JF K RE 1 g R FLE T i e
o ) JE Lk s T R e, AT LS RS S T i b
TR i T 0 T AT A5 B

Y&/ gk, JLR R T B R R BE R 45 R F
2R L A s A R A 2E A ORI S H B, OF R
Bt S 2R A SRR AR R, X
SBIFFE Y 55— A ] s U TG 4 5 o 15 v 7
F el () 23 (R OR Sy 95k, Kot A% Y BE RS AKAR
W ELE TR MR, 3T GPRS MLk 5 5
TG LR AL 38 R A 7% b i TR S O R A 0 14 G 2k
LT B RGBT ST 4 AR AR TS

R, A SIS 51 5 7 LA GPRS Jo 2k 452 B i
PR A TE L LT B AR 10 T &, 7 430 3 £
BEMYRTAR T, SC LB 37 Je B Sh 3R B vh i K . o 56
TIE 22 45 10 52 B AS I RRE L 2R 6 X SR 40 i 1 5
HEAT I IR IR AT 5

1 REgigit

ARIL T 5 R G0 T2 UL IR 55
JE R AL 2R B B GPRS B P G AR I 45 R
G5 . B 1 RARGERMEA T I (KRG
HAO B A A R A B AR TR ) SR R T
P o A B 758 o ads At A VR Y B R YR s R
S DA A B AR AR g A A R
GPRS 5] {75 K 44 1 SIM %17
1.1 SHERET

MOS A I 45 50 BIL 3 2 AU 3% T 1) 4R
P JRUSOR DRI R 7R A2 T i oF o S i 26
AR B R B 8 (HL R OEE PR RN R R Y
IS0 A A 7 i R RS K S A T
I 18— A A 1 T A A SRR ) 1) 5 S R

AL RIS
(ERERRLN R

CGISEE AR

mﬁﬁaﬁ]
GPRS e J<{ Ktz |

(ummsmaps | (svpsn)
K1 RERGISEHEREE
Fig. 1 Sketch of field detecting section

FRPE, ARG 8 A~ TGS SR AL I 45 41 i <%
TS B A4y W S1(TGS825) .S2 (TGS826) . S3
(TGS2600 ) . S4 ( TGS2611 ), S5 ( TGS4160 ) . S6
(TGS822) .S7(TGS880) F1 S8 (TGS813) , Jg £ n] LA
MR FLAACTE 22, b i B f A i) A5 IR AR AL A
1.2 A ES4EHFn GPRS 3R

fol Ak e A B ) BT A B 2 TR, B AL
STC12C5A6082 B AL 53 1 HEL & | S IRF 5 4 H, J2
BRI R 4y o

PRLENE TR PLER 1 ~8 B
A/D Bed 4%, 8 B A5 B B L 5 40 i ik A
1 ~8 4T A/D #5460 BT b 5 A8 A5 54T
Joi 28 R LR &% & GPRS R

S P HIER A T, T R R R F1 R F2 JF
5 IR X} ol A B AR B 1) L R AT A PR R
B 22 181 R F T ' H Bl 25 25, 20 ) Pl ol Ak 8 48 A5
(14 2 [ T 56 dk i 1 it 38 3o Fh B 5 2 1] 4 3K 3 4k
i, T il PR R A Pl A B AR R ) S — B %
S o IR h 4k L B, X BL AT iR, d R
BE S A e R 4 3K sl A A o 43 B AT S A
T B3 VR A i

A% ZR G0k AR R\ GTM900 — C E 4 GPRS
B, HoAZ O 2 PG 1] F 2 A A Dolk 9 A58 He TC35i,
3 J& TC35i 85 B 55 g b ¥ 2% B2 B 19 3% B2 18
TC35i # e 55  4b R A4S L3 2o £ 11 A 7, TC351 5
ey TXDO A1 RXDO 48 ) 43 ) FH F & % 0 4 di k
P 5 A TC351 BBy IGT F1 PD 45 143 1 45 39 b
H R H 5 170 11 PO. 6 Al PO. 4 3%, 4y B H T
Tl A PR RS B X TC35 A5 47 G AL i A 2 Ao
A flokh P 2 A B b m]3E s AR 1T R 36 AT % MSO
A X TC351 BEHL AT B 2 AR  H R 2L
T AT M 1A o MO TC351 BEHLAR 4R A — 4~ ]
LR FE R B0, SYNC 5| B AY 5 B Bk o 45 5 L T
P LED AT,/ A 2400 45 34 SR S 1R .

T LA BT AR AE KEIL wVision3 44 F fff
C BT S,




240 P A/ A 2015 4
vee —_
F1 P
& i R2 —o7 \/\< =
Sl ——JC],KOU'IY 'ADCO/P10 VCC — j—( RI'!| § J_l ’—l
[ sao—2 apcipit P00 3 — - — Jvee
L sEelmm i e T o
3 _g, e o Eeh  Cpe g &
veek +=( ¢ - PTRS 7 R0 Bz 1 |_| {vee
t — 7 | J {
= R
E vee = ﬁ_l_\_\
()
c2 -
= D1 vee
V]
RI12 {l(‘
!)21‘
R13 {I{‘ =\CC B \_(l.'_('
e
——— R20UT 2IN —— R14 RIS 3JRI6
— 2N T20UT —— |;| . = c8
TIIN V- — Cs
u == o L
Ol | sSIERE Sp— 1., ,3 w ow 3 L
o o o — Vee C1+ ——Lj_ T SCLI\ _Xl T o
o—I% B v e
O%T ’7 o BT1 JBQ]‘:‘:’; b j
L i
P2 At 2 A A e (L 5 B 4 W 0 4 ) v B S R 1
Fig.2 Schematic circuit of master controlling (including the airflow controlling portion)
Totk i F Am RN R S
DB9 DB9
GND GND " =
STC12C5A60S2 TC35i1 / i
30 T AT o
P31 NI de
PO.6 : /// ” 5 B - ol
P0.4 i }/
\ / R P A RN R R R
CELFD B4 R R G R
P <gzges \ o
S mlg = ;lé Fig.4 Interface of remote monitoring system
= =g AN [ ) S N
275272 GPRS BLH /0 25 17 B ¥ TP 3 H Ko 10 2800, 9F
w2 s, A
SIM ¢ P AT 8 S RH N FHLS 0. AR5 g FHLA

Kl 3 TC35i bk i i
Fig.3 Connections of TC35i module

L3 miElEROIERS

AR Z G4 VB 6.0 Fil SQL Server 2000 3 T H.5¢
PLICLR L F B AR 4R R I o I AR IR R4
M EEIREALEE : L C/S(Client/Server ) 45 #4) 5 Jo 2%
FL - S5 (18 A I 0 4 350 4 8 3 S I 3 A O 5 AR 2
OB 5 DI METE O 2 i 7 B S iR A e AR
s SCHE R RAT BB 8 1 4R 4 R G X B4
FL T o 1) A6 T B 3 358 43 St ) B Bk T sh sl . B 4
S 27 A I 45 2R 5 1 0 R B LT
1.4 RHETERE

B S 2 RGE TAERREEL, 20k 3 A0 5% « il kb 22
FRBLEL  GPRS A58 B i1t 72 0 ¥ 28 45 B A b AL AL (1P
) AR FRF AR £ STl &g Ll
Ja O B B e Se W) b A, Gl AT R A C B

BRI E AT §54 “at + gprs” 2 o(#F 1Y GPRS 1 bt
SIM -, ffi GPRS 5% P 1] 2 i i 455 v o0 & 3% 5 o
BN E G , B GEHE N B 7 A A e i Az e
BRGNS SRR E AL 5t RO B g U, K
Pt 2 HAT Tl s A s oA I 07 50 R AL/ 8 kA%
TR B L 2 B B 1 B BRI RS . TR AR
Frad R v, GOk B A 12— 56 SR 4 58 U A5 i) 2 5 AT
{5 1484 A S b 2 R A PRAT , A U 48 2 5 1)
KA 5 Ak s K A RS 2E N SR R B AR SO,
GPRS BLHLIR H £ 125 1 150 X 1 B T 32 #1484 1h
FHLES AL ATIES + + + " F1“at + gprs =07 3£
o HeAh, oAb BE A T UK 4 48 4 4= 46 170 1
PO. 6 F1 PO. 4 {3 ~F- 72 4k, 73 5 X GPRS # He i 17
TF RS AL #e A o
2 R A

Xf Z 48 PR RE EAT I 3, T BB R [R) R



554 4 Writh % 3T GPRS MBI Lk 7 5 R4 241
i . e
= 10.09
| i Z5) AT J5 4 i 5500 = ISERCKIE
[t Em 2RIk TE]———=| GPRS BUchIA L] 50001 + pfgERME |00
S i | - RitEax 1007 ﬁ
L1605 i R ke | 006
| o.osff_f
I 0,048
Y ARSI N b 1003
A\ {002
HEABRE LR I L001
LEflreho] N ;

|

LB A R i iR

Ks REgELFnER
Fig.5 Working flowchart of system

JAMATR 38 15 I AT | A% o R f Rt & R R
A6 A T 2 T SE G A% S 0 T M A
PR 4 AT 22 vk R i AR 4R R G ) A
TEHTIRMM 1 & Bl o 1Ao7 588G e
A& 8 B SR B B s g B EIE B A
AINBUSAENFE 5 5 AT AN T AN S EE LR T A
S5 AT 7 20 B I 58 R 0 O R 4, DR R et
120 41 BE2H A0 7 48 5795 B4R #4310 L B B
PR

Wit 780 25 SR AN 1 6 o, BIAS [R] % 3% 4
Tl {5 I AE A% R R B E AR 3 I {5 v A
febr iy B A B . 3k JE AE 400 ms DL 1B 8 A
B 4E 2k 47 7E 500 ~3 100 ms, H B 4E i KA 5 5 /ME
BEAQRFEASAR 24 B 3% JE /N F 400 ms 1), Bl %5 &
T ] S0 /)N IR S 5 R A 2 ] 3 I AEL B /I R A
FE o WA ARk T e 0N | 38 A 0 e R D 1
KABBMEAE 50 ms ()& 36 BT A% i R o R A
#id 4 000 B/s, 75T GPRS f&#i# 2% 171 200 B/s ¥
EBRL MR BRI R 0% . HI, A RGTE
FEHL 400 ms DL - & 3% JE BT AsF, BT LA &4l S B HL
SRR RS S I A5 i

3 R

3.1 REHMBEFE

T B UEAS AR S8 ARCRE , F AR 2R G xR
I ERIOR . S ¥ N W3¢ R R 0 S

U IS0 2013 4R 8 A W [ LI A& &l ™ b
Py v B 7 2R R A B g i R )RR 7 L A
HEICR /N 2] (140 £ 10) g B2 AT O I 3%
G0 KBRERLBENLAY O 2 40, b o B B B TR

507 250 450 650 850 1050 1250 140
RIE R H/ms
5 6  GPRS b3 555

Fig.6  Features of GPRS communication

BE(27 £2)°C  AH X B 90% | B 4T3 XU B B o e
T S e R 22 U5 S O e R
PR T e SR D IO A A 700 A A7 28, 24 b S 0 B
A P IRERGT R —, AR S B T 5 0 BT A
[EEZE S N ERE PO ot 4
3.2 BFERN

DIt CS RS 1 K, IFKE 2.4.6 FI
8 RENKI H , 7€ 2 4LAE 5 b 43 5] 32 BB 22 1) 20
P SR Sy 20 IR 0 A T XoF G2, AR 40 20 J31) R I 58 K 5
B ARE S AL B Ay 2 o X BR4L 1.2 4.6 .8 Filil 56
H1.2.4.68,

CERRE N 51U A W O S L s ot T €1
10 g NaHCO, B4 (500 mL) PN LLHRRR 7K 78 0 A6
T 5w, SR A2 R T S R AT R
120 min , {1 5028 SR o 3EFE I, SR U O3 4% il
B 100 mL 3R T 28 SR E A LL B F B %=,
R IRAR R 80 s J5 , FIAE IE AR XN A% J8 25 B 41 FH <
FEHEAT 110 s BB VE IR IE o
3.3 Z£RE55W
3.3.1 LR ) I R il 2 o3 A

A8 SR B 20 5% 1 SR AR A L 7R e 7 AR ot £k An
TR o B R SR il AR R — AR RS e B {E
F1R) B[] 728 Ak AR, A7 J s ey 1oz /0 B4 i I 220 Wl P A
SAE S FE S E WA IERRUE RS T R AR 5P ME

8

7 s7
p S6
o
s
—i\\E
.z 4
=
-5 S5
&
2 3
S8
1 S4
\ S1
S2
0 20 0 60 80 100
KDt/

7 Al I A7) ) st T 3 SR A A oy A 1
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