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Abstract

The urban environment is being polluted by the oil-fume gas, which has caused
serious harm to human health. Our country has strictly formulated many emissions
standards and management measures for the oil-fume pollution, and is researching some
effective management to the city oil-fume emission. The traditional method of oil-fume
monitoring is time-consuming and wastes of resources, which has not suited the needs of
the development of the society. Along with the development of modern communication
technology, remote wireless monitoring technology has obviously displayed its advantages,
especial the development of GPRS networks technology. With its advantages of permanent
online, real-time transmission and low cost, GPRS networks technology has been widely
used in many industry fields.

The thesis’title is “Research on the Dsign of City Oil-fume Gas Concentration
Remote Wireless Monitor System”, and the wireless network data transmission system
based on GPRS has been studied in this thesis. The function that monitoring center
computer remotely real-time monitors the oil-fume gas generated from the cooking
industry has been realized. The significance of this research is not only convenient to the
environmental protection departments to manage the pollutant location, but also can
ensure the healthy of city residents.

The main thought in this system is: the oil-fume gas signal acquisition terminals are
instalied on the city oil-fume gas monitor locations, and the emission of oil-fume gas is
real-time monitored. The main parameter of monitoring is the oil-fume gas concentration.
The sensor signal of oil-fume gas concentration is collected by the data acquisition
terminal and processed and analyzed though data fusion technology, then the feature of
oil-fume gas concentration is obtained. If the oil-fume gas concentration exceeds the set
standards, the system can do the warning or drive the 0il~fume purification equipment on
the spot automatically. The data acquisition terminal will send the feature data of oil-fume

to the remote monitoring center at the same time. The monitoring center also can send

1I



Abstract

command information to the data acquisition terminal to inquire current situation of
detection at any moment.

System design is divided into monitoring terminal design and the monitoring center
design. In the design of monitoring terminal, the data acquisition, processing and wireless
transmission hardware system has been built by the detection circuit for oil-fume gas
concentration signal designed by using oil-fume gas sensor TGS2100 which can be
available on the market in the system, and Samsung microprocessor S3C2410 based on
ARMDY designed to be the measure and control core by using embedded technology, and
Siemens MC39i used for communication module. The real-time operating system WinCE
is costumed and transplanted to the hardware system, and the system monitoring terminal
function is implemented by programming through using software EVC++. In the design of
monitoring center, the monitoring center system consists of computer and GPRS module,
and the monitoring center software is developed by Virtual instrument software LabVIEW.

The technologies involed in this thesis not only can be used in city oil-fume gas
concentration remote wireless monitor, but also can be used in the application of signal

remote monitoring in other fields, it has broad application prospect.

Keywords: oil-fume gas concentration; GPRS remote monitoring; ARM; WinCE;
LabVIEW
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Fig.2-1 The basic measuring circuit of TGS2100
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Fig.2-2 Sensitivity characteristic of TGS2100
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Fig.2-3 Temperature and humidity charateristic of TGS2100
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TGS2100 KA B BN S HIH/FWR 2-1, K 2-2, R 2-3FR.
% 2-1 RHERIBREGRZH

Tab. 2-1 Standard circuit conditions and parameters

s SH AR BARFMH &E
Ve [=] B e 5.0£0.2V DC
Vi fm#A 8 5.0£0.2V DC
R k- 4| i

R 22 BHET/EFMH

Tab. 2-2 Standard working conditions
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&4 20+2°C, 65+ 5%RH LEFER
Bl ¢k &A% Ve=5.0£0. 01V DC

Vy =5.0%0. 05V
By A 7 days £ 80
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Tab. 2-3 Electrical properties in standard conditions
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Fig.2-4 Outside view of TGS2100
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Tab. 2-4 Some commonly used data fusion methods
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Fig.2-6 Self-adaptive weighted data fusion model
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EX-X]=0(=12,---n) (2.10)
FrLims (2. 6) TR
EX-X]= E[XZW ZWX)] E[}:W(X X)]=0 (2.11)

B X 2 X Tt
(3) JA 77 =M
ELANESEET, RUMTER/MEARKENHN, ATH-FIERRX
R, fET#S, Ao MeBERPHTERMERSE LEANEMST, REREL

MHERO Wy HOl =0} s Ol =

o 1
0; =0l . ;7= 2 Z —21 (2.12)

min 1=1 =1 :=L ]

Fitho! 20! BN EENMNAMEEEEITENTFEMEBRBITE.
REERSETFHEMRMETRA n MEB B ERENYELBFBIMMT, B

F
—;ZI‘ (2.13)
WERFRENR:

& =EX-X)1= E[(—ZX——ZX)]— ZE[(X X)= 220 (2.14)

n'g =1

1

~2 n n
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(i=1,2, =), o —MERRME, TREZERBREOVEME, RE\EMELOE
Rt RAEA N AEANERERE 1, 3, 571, 2, ~n), HTFUEEFHH X,
X, EMNMMUEBRESNA: X, =X, +V,;: X, =X,+V,, KV, VA%
BETRES, WERE1NTENR:

o} = EV}] (2.17)
BXxv,. v, ERMR, BBENT, 5XERMEK, FUMRIIEHE Z 88 R,
R

A R, =E[X X 1= E[X*] (2.18)
REBHTEZRER, HR:
R, =E[X,X,]= E[X’]+ E[V]] (2.19)
2. 19 m£K(2.18) B
ol =EV’]=R,-R, (2.20)

R, 5 R BIKRE, BHEMEMETEES.,
BRanfe B33 & BUE AN ECH kA, R MR THER R, (k) R, BRIt
EA R (k), W:

R, (k) -—ZX (m)X,(m)=— ZX (m)X, (m)+— L X, (b, (k) —%R,-, (k—l)%x,uc)x, (k)

m-l

(2.21)
R 15
R, (k)-— rald (k- l)+%X,(k)Xl(k) (2.22)
Xt F R, AT — 2 B R, (k) B9 ERBE R, B
.-—— ZR (k) (2.23)

J=luzy

bR, KEAMMERSHMNEENARY R MR MEEMAVHE, AT
At AR BN T E0] .

2.2.3 HEEEMRBERESEZEHMBIEENREPHEA

BT B AR RN R LR R R, WA RIEAN R &N BB (E

14



F_& mATARELRE TR R AR EEA

B, BEREHANXERRZ—. AEHAANHERY, RASHRZLERE
BARBARMERRAFHARERR, RAQUNERNERYE, ZREXAL
& K38 B & R 0 AR B3R Bl & R SR 70 st H S AR B o) HE R 5 T 4 A A
EMETERER RS, KA 3 MM RS KA AR
HEENMREEMEHSRE:
(1) REERE 1 #T kK RUBEHPHE

)?,(k):%ZX,(i=l,2,3) (2.24)
(2) KRB MEER i OTE
ol =ET(i=123) (2. 25)
(3) KB AEF
W, = (i =123) (2. 26)
o’ RN
! e 0',2
(4) HEHBEMHITE
-~ 3 1 1 k 3 _
X=3— 1 ;ZXJ.=ZW,X,(k)(i=1,2,3) (2.27)
=1 0.2 7=l =]
' =] 0,2

FA BEN U T T ER R R 2 AN mES A ER RN BEEE T
R, EPRHTENUERFE, ERRE - ARERMERBIIHE BN
REMAEE, BENMEERENARSFATZEER, RETHNENKEE
5Tgett.

2.3 GPRS L& HFEF WA AR
2.3.1 GPRS & 7r

GPRS (General Packet Radio Service, BA XL AWF) EANE KB
BEBA M AE=RBEFE GO RNTESER, B—HET MBI TEHK
B %, mRAFREE S AN IP 8H X 25 F#H. GPRS 5 M REBZREM
KHRZ: GM B—MEBTHEL, GBNERNN, BFRERREGHEERER
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I H T AP FR X

¥ E EHLLEE; T GPRS B— RS AXHRGHA - RAEEREREREIEHN
BASARE, EMAFUTERERBMIER—TAFE, RETRENAAE,
GPRS ML & EH H b 5% . LR L RERBE R, EATHAERIGRIHEBE
ATFREMBRERE, T"REFAEBRTBEXMMERE, AMRERT —ME
M. ARRA M T 5 A BRI e,

GPRS Mt EE R A A 171. 2Kbps, EFFENAFHFIYEEBLE 40~
100Kpbs, & FHER. MWK, REENSERELAS, CEATERHXE
WEMLE. FIHGPRS HITHHEMBREANTE . Bmdfeaw. REZH. KiE
L. BREWR. VBB NERS, TEZHAALERLER. FIEHEN. TEKE.
B A EENASEYT, HRE LALLM R,

2.3.2 GPRS W&

GPRS RZEILH GSM M43 fm GPRS MIX3TH ¥ A GGSN ( Gateway GPRS
Support Node) 1 GPRS PR #5372 SGSN ( Serving GPRS Support Node) k3£
PR, (648 AP R TE iR 3w 7 4 7 SN T RIS A g g .

GPRS R EH AR L RZEOWE 2-7 Fiox:

SMS-GMSC -
SMS-IWMSC SWSC

fE4%0
54 EHEN

B 2-7 GPRS RZBEKRREW
Fig.2-7 The logical construction of GPRS system

Behpy a0 B U8 TE(R&F X u); MT(B 3% ) ; PON(ZAREHEM);
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BTE BMTUAREERTARNAEXREAR

EIR(REFFIRFFR) ; MSCHBIZHEF ) VIR EFF) : SMS (JEH
B4 ); BSS (RIEEISIE(E & (BTS) MR 3554128 (BSC)) , HLR (Home Location
Register, (I EHF2E): MSC/VLR(BINZH#AP L/ VAL EHFF2E): SMS-GMSC:
HEMW MBI P Lr; SMS-IWMSC: G BV EHEBFHLT HF L,

GPRS R7ZERH CSM RAZABRILE RN, HEBUVFITEREFHIIANME LT
AT FEIANMEETA A LLBSAEHERT. MPURTFELEER
4y, RERATE BSS(Base Station Subsystem, EIEFELK)H; SGSN B FEE&E
BERMBEEHEAHANSS: CCSNUELBRTFHEETET Y. CUMNEEEEBIE
(MS) Z: 36 F & % (BSS) MM 4% F ARG (NSS) L . MS (B34 ), &1 MT 1 TE A,
BSS RIEH W R AE & ({BTS) K ui#5 %188 ((BSC) , —A> BSC AJLAEHE £ 4> BIS.
NSS FE BB HP L MSC) . HEMEFHF 8 (HLR) . Fafz BE&F 2% (VLR)
B A0 (AUC) 4 B - GPRS Mk 45 I3 £ 35 & MS, BSS, SGSN, HLR LA B 4455 PDN (Public
Data Network, AFA¥IEM) %Lk, E#H K MSC/VLR, SMS-GMSC % L{k. GPRS
B EEIhfe 2 8 SGSN, GGSN 5 MS, HLR, PDN ZHHXSLERALBH.

ENE®S, BXBNEOE Un #0O. Gi 2% 4 (reference point) LL K
RZ% A, Un 2 MT 50 GPRS M T ELEENZHHED. Gi & GPRS M54
HEM (FerHEEMNIW Internet, MEEMEWX. 25,X. 75 %) EEEFEOD.
R 2% ST TE Fl MT 45 & g MSweoa,

2.3.3 GPRS BB L& EWmERN

(1) GPRS M L& L%

GPRS B3 F F 1¢ F GPRS M#t 1T M HIE T & LM E 2-11 .

GPRS B P (3 4 % MS (mobile station, BE1E) 5 BSS (BEEHKERES
(BTS) FIE 3535 38 (BSC) ) « MSC (BB #H A .0) BIEE, REBENTET —
N EBAE BT (PDU) , iXA PDU 3 SNDC EALEE, 4 SNDCEERT. K5
Zid LLC BAEN LLC W, BEFFEOXE GH MEFBHEMLR
SGSN (Serving GSN, fR% GSN) .  SGSN 3E (4% % B GGSN, GGSN LML F I B 1T
R, AT FAERIEMNPiEE KR (2o PSPDN i PDU), B&XLA
REEMBEF.

17



[ el b e 05514

MS - BSS — MSC

MS BSS — MSC

M 2-11 GPRS A TL& LM~ EA

Fig.2-11 The schematic diagram of wireless transmission in GPRS network

GPRS # 3 F F H W B4 B & 5638 5 203 99 1 o M P 13038 SZ 35098 I A GGSN 22
B AR . BIEM AP KA EEE 85T (o PSPDN # i PDU) , @i B 5L 5F R Bk 1
{EH 47 5 7T PDU 3% 45 GGSN. 10 GGSN 4T PDU 145 B 3 & BT £E A SGSN, GSN € PDU
FH3E R SNDC $B 850, B4 LLC BALFEN LLC WIS, BRALTHEOXLHEM
B, |

(2) GPRS M#E AN Internet JCEk (&5
GPRS M £\ Internet #4T¥#E X&M< EEAMAE 2-12 Fiix.

GPRS#t#k— BSS H MSC — SGSN —{ e

B 2-12 GPRS #£ A Internet RE K
Fig.2-12 The schematic diagram of GPRS connect to Internet
4 LL GPRS 4 41 ¥48 # 7 = id i GSM ZE: b (BSS) R iIX | GPRS iR %5 304517 42
(SGSN) , #KJ& SGSN 55 GPRS P 3¢ 3 #5715 £% (GGSN) #EAT @R, GGSN X 4+ 4 #) ¥4 ik



BOFE MASAREEZREL MRS KB EA

ITHNKAAE, BRIXZFESE Internet LHIRE 8.
2.4 XKE/NGE

FENMBTRERUTTHNANNEIEXRER, QBERBESKEXRE,
BERNETEXRGE R FHAMMBEERE 7652100, HINENBT £ 1LEH
FREEEEA, TR T BENMNBERMENEEFRAELT PN,
BENET GPRS HEAR, REXBHAIRLNRITZEETHER.
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PRI REER A F A ie X

EF=E RELSMAKEit

FETERTE A BB BURR S RN GPRS MR AR T A £,
SHBENRANAZ S AN IREMLRRE, FRIERANT R

3.1 Z4ThEE

FEGKAMPESBERBRERBRES, AHASHEREEERSHEARD
GPRS TL&BREHA . MMERMLERER, MAXRIEREEARE LTINS HE
FEESHNENEUMELEMNE R, REETANTIELT:

(D RERBE TN BEWHEESEUBNERA, IEDBHITERER, 2
xR R AT A TR E R R SRR ENRIERS, 23 AIEKFE LOV, E
#7KF NORMAL, LLRIR%E WARN =EHK;

(2) BREWBREEWRN, REEZHTI/MPREHTERHE K3 M H
BUEE, ANEHENSTEESEREE R AFESREBBRMERE F L

(3) HM L FEEWRG M HEREFAR, Bl ORLRENSE
WUEG W L, WA G R E AR BN RESERES A RN T,

3.2 REFEMLE SHE

BHmESKAKRECRENREXATEEEEH TN, CPRS TABIELR
MLk, EIREIEMINARMMEEARBGN R ORI MEEN. B8R 2 iR
GPRS #thi A\ f£ % M 45, TT L%+ CMNET (R E# 3 IP W) F01 APN (ACCESS Point
Name) 77 NN, CMNET EH BT 2B A Internet, APN 2 XM AERITLA
FEH, B¥E— " RATEREAFENEL, REEIFNLLHE: mMkAs$
DEBENNERBHRETEFHERM, ~F 2L Internet BEHFREN, —FELL
FE Internet HREEAN, 5& X4 LL GPRS Modem 5 B3N GPRS W4, LAEZLBEA
GPRS MI4& FIE B ¥ X\ GPRS P48 77 X UM . #EAN 7 EHIEFEN % I8 GPRS B & #I4%F
RAMNASENEAESR, b FHER. TEME. RESE.
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BER FRERART

EHBEANNATRZAFESEANTEBIOEKBER, #A GPRS £ GGSN F1 4
KEHEEN GPRS M4k: T EEBANRHE F#Eid CRE CAARBHE) BHBFE
it GPRS Bhi K3 HEEHEA GPRS A M4 . XFERARA T LU ERREHL
sk, Fln&mh. EHFETL.

L TR

NFERGRY, AUTHRMTR:

(1) FxR—

W EA GPRS MANURMAB TR, BELWL AR FOBEHFEAN
Internet, JMMASAREL SN BIBEH 3/ 7] GPRS Ik P& A ¥ (L.

AR RAEREEMA 3-1 .

G| =
GPRS Moderm ' pus® Lé

P
([ GPRS itk

Ve

GPRS &z GPRS 188

HES A RS | HESAENSN

F 3-1 GPRS M i3 i i 77
Fig.3-1 Scheme of data translation in GPRS
FR—RE N BEEHFRERDTANERTHNA, 2 BIEE GPRS M HiZ
1T, BT K GPRS BERA SN B[R — /%A APN, B0 B GPRS MR A IR HEN
MYLE GPRS Wl E IP #uhk, FrUlLARME—AHEBHAMEE IP ik
SIM R, ZULH %R B iE R APN b 5. X TAE5 A9 8 & A KT B2 K L w
HAHRAER T AT LERR T R.
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IR IR FE 2 3

(2) FEZ
A ) £ 35k SR 4 1 B S4B AE S8 5T GPRS SR M E Internet HEEN, M3
3N Internet, 76 HBEM 32 Bl M 3 & i 5 M 0 op 0 (845 -

W RORFEREEMAE 3-2 Frox.

il P oL iR 588

AT

mmmr :

GPES 1B1 ;
L

@I ‘(lGPP.S &
| MESAENSN
B 3-2 GPRS # A Internet ¥UIBRHER TR
Fig.3-2 Scheme of data translation through GPRS connect to Internet
FHRZEHR-FRAMBTETHMLRAHAHEARE GPRS R, ATRE
Internet %4, FLAXFERT ANFEBXEA A, EXFHTAFEK,
FER N, EER, EREERENPOTMELAFAREN 1P tbhk. B0 LRER
Internet W LA ADSL 7 X FF@, IP it REHNBFSERN, FFF5EL5RNE
&, BHEFEMTRATLUER: — R DUE TR BT ARRRGE 28 1P #it,
BOH0HE M W P O BB T R IR 5 2 R KRS R TP sk —FMRBHUEFENT
R, BIZEM IS OEREE Internet FFRBAMEZ 1P sk i B HE B RER
B0 TP bk 48 B3R SR A I W 2 3 ) GPRS B3k, MM 4%78 3 IP #usik /5 A B
23t Internet 5HA P LR IEITEE. MRBRFBER/BEMA (HLWEERM),
T 25 A8 S RS, AT RE 93 1 A B S 0 R U A
2. JTRHEE
BT RBEEK, BERIRENIEERURLRAEIREME, AKX
BT R— 0B E TR R il OB F EE Internet, M RZEH GPRS Modem,
XM RBREROBEEAR, BRBETREANINERR, LB OHRMN
& ERyE e 1P ki) &, thALIEL Internet B Z2E, WP OLREE
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FZE REEERT

GPRS NE ZHEENRTULL S HMLHmERF, PLEERNL, REMS5EH

BEHER.

ARG B A 5 W 0B B & GPRS MR B, BB &M REUER BHH T
A, BU&ESBATOCHEE-ITECHBRIESHE. TERMNESRKSEITLA
ZRFCPTAE B B 3 A, M ) a7 W B B B R S 1 AR AR R T LABRB O E B R IE Al
S A SR 1) B RIA AR A RO A TR, veh R A e B B SR IR e B R I U % i ) e
EESH, HESARERIFTHRENEFAE.

3.3 RGBT GHRE

BARGHEMNFO. BENSE. WESKAESREKE =TI A K.
1 @B PL: BIRS S, GPRS B EHER. BN RGERMHAMK.

2. BIEML: B3IATF GPRS Mg,
3. MBESHEESRELR: AHMEESREER. ET ARMPBRARXEL.
GPRS HiE ks . BRBEHR, SRS W B RERA .
REHRBWAE 3-3 iR

e 3R

N
—_

59 S A ¥

BE N

LN
—

GﬁRSVﬂ%&

<

GPRS
R

}fﬁ

J0

N
m4

S YR || 580 o &

=N

BIrE |
71 B H
piibE A
&

=N

e e e e N

LCDE 7~

B 3-3 RELHRER
Fig. 3-3 Schematic diagram of system structure

BHWESAREZRTERNAENRER: MESAKREESHEZIMH
MIEEB KRG AL ML ES, LERBERARESE, 23HERELE, B
H VA SR IR RARAE, Sk I S R B R R SR AR, BARIER
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PRI REMR i X

Sl & O K% GPRS #54k, Bt GPRS BRI HIE & B GPRS P &% F 1% 3% 2 I a
Ly, FNRERELXHRDIBRE (BERREHEHERLEE) TE. 4K
W00 7 B W 24 B 0 R R B R L R T LR R i A AR A M W L GPRS
RSB IT GPRS P 4% & 3% 45 WA ) #8355 Y GPRS M BR , T by M M 4K 5% (9 GPRS A8 Hh 3%
I H B Z AT HN A & 81k

3.4 FENGE

EEEENET REANDE, MERH#THEROMNLELESE, BENEETR
SNARMNEHRER, JEEHEFHEFAMRGRTRE-BHIESR.
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SR FG SRR R

HNE RGN EHELER

AERARGENEREHO R, BEEGRERT. URREFEIE
ERp R, SERKAXRENZEROTG. mESAEERETRELR
Wit GPRS MERAE R RO B RIT. LCD B O BB R, SMFREEH
{555 BBt

4.1 WA BRI

WK m A R B AER WA 4-1 Brw.

GPRSIE SR
LCDER
RS ARE BARELE ) m

fEREEER Y WEER

B PR (S3C2410800 1) | G|
@ F B AR R

by BRR (. MEED.
UBEAEAE )

4-1 REEHER
Fig.4-1 System hardware block diagram
BHEREEETH N ML KSES RELR. RARRLIEER.
GPRS T4k f6Mtith. LCD BRIk, BRI B,
(DB BIR R B R A TGS2100 AL B 58 5k X B 15 B AT 48,
ERBESREESRETARL RS,
(2) BARRGAHER: RAROKIERNT KER B 4-2 Fir:
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ImERINRYTEmL AR

AR T REE ST
i

LCDE = v

rrath B S de

Hipary BRI A% DO (USB. RS-485.
00N RJ4S¥:O. #EE&EEN. SPI. 1ICE
RS-B2RERD O, BHRSLEED )

B 4-2 AR RLENE IR
Fig. 4-2 Embedded system measure and conctol mainboard

BRORBEATE ESAFEN~ZH, BRITURERZNTEEH, ZHFXK
BAAUGTERET R, HEEHETREAR;

(3) %% GPRS #3: RAME Simens § MC391 B MR, MC39i E# 41
BBt 1T OF#ATESR, PRZE RS-232 P #;

(4) B XM LCD BR;

(5) REZHBBRER: HRZLHGPI0 O5IH, B HFXEHEEEHE
FREREREFLRE.

4.2 BHEERRZITNTE
4.2.1 #ZORBITRIT

KRG K ORFZUUTEK:CPUT/ELRIEN 1. 8V 3. 3V, 84 Flash,
SDRAM & {7488, MR BBEA JTAC I IRE NS, WMEHT. BOR5 I HERCHE:
16 RrEdE Lk, 23 frshhtsk, BHIESEMAE. PHESE. RORGATEE
wE 4-3 FiR.

BRI ARL R 38 SR A = 8 S3C2410 & 32 £ RISC ARM f3 &b 32 8%, P4 #k ARM920
W, BRTATLLZITE 266MHz, XA TIEME R # B BFBEIIEIT WinCE,
Linux SRERGEURBITR AT 2NEBLE . S3C2410 T #H MIZM 16KB
F64 70 16KB $U48 & 77 MMU (B 77 & ¥ 82 7T, LCD #5 Il 83 ( 32 #F STN&TFT); NAND Flash

26



BIUE ZH AR Rt

BootLoader; R EH BT, 3 Hil UART; 4 ili¥ DMA; 4 BB A% PWM IhAEHI &
Ff2%; 1/0 O; RTCCSCHIBYSl) ; 8 iEiE 10bit K5/ ADC; b RIZHI%, 1IC AL
O, IISHEFETMELED,: USB EHL: USB ®R4&: SD/MMC RHHI%: 2 &l
SPI ¥ PLL (8483 . ARMI20T HHR N A E AL 3%: CP14 1 CP15. CP14 ¥
W, CP15 AT HEMARZGEHI LA R MRS, $3C2410 BH miEaE. RINFE.
fEpa, MeRERS, EATFRREZIBIHITEHR>.

8M*x16F lash — Pl
16M*32DRAM ks il PRT N &
y A ZLARMPY 40 22 28 Eﬁﬁ%i~g
RRRH $3C2410 “_-_V'g
e 1% L ik B2k
JTAG K
JTAcEn ———

4-3 ROREHTER
Fig. 4-3 The sketch map of coreboard
FREK ORI EZE KA ARMI 32 L 4h#E 2%, W ARFA LEN 8 L
16 frpl, HEERETRENT RENEEELERNIZEN. EXRE
MERPRVPRFHEEBRBNGES, FSERD, B—REOBEAHUEATLUSE
W, BEEMRRZZY R THASBERMKTIE, HEENLBENERERLEK;
75, ERBERMAEZHRARERR, ATLMER RAREFEEMRE TE.

4.2.2 HBSERERFESKEBRGIT

(1) WESAEERBERE

AR EE R mBES & (C0, SO0, ,C0, , HCHO &5 4k) HIRE, F#
HESRTHEAUREFES, FERANZEERE. FUMEEERSKARGTHEER
FTRAAERE EXAESZAHRER, AUMRZRPHE. 2. —HIULEK.
FE5k. ZREPHIBESAAFRENESERB 1652100.
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FUEI R TET LR

(2) MBESAREESKELR
MBS EREERBRONEERB =8 2EHR: WAL, FSHRREMEH
%. Wl 4-4 prox.

+5v
o

1l
0
AW
fin]
é.—
:

033uf

4-4 WESBREE T RERE
Fig. 4-4 Measuring circuit of 0il-fume gas concentration
MARRBBIBRELRS, HROFESERUE, LALTIBRKREREZ
FEEMANGHMAESRRET, EBTBOCSE LM358A s ERAESS, LM358B
Fli K2, AR EEERP2 B ARSELUNBERRREE aTHAESE
AMESHIBEER 0~3.3V, FTUBBREEEH L RM L 3. 3VHREZRE, AL
BEMARZNZEERNBERD 3. 3V,

4.2.3 A/D #iRFEOBRIGIT

S3C2410 NIER T —4 8 il 10Bit i ADC H#HMEHR (HXHE 5. ¥ 6 EE
WHAFX SRR O) . ADC BB K £ 7] & 500KSPS, A/D ¥#BFBUN
EXREE. REOFRTH, IHEEER, HUEEIMABEREN 0~3.3V.
A/D ¥ ¥ e BRI 4-5 BiR.
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SN AR AR (R

. 16 10K
ipputaD 16 10K AINO

 h——

o ———

B 4-5 A/D a5

Fig.4-5 ADC circuit

4.2 4 MR FIEHE S MK BT

ETFREZXFRNLEGES, EEHHABREEIEAHRTS, BETIREU
BB k&, BrRiR&FERLEDLT, miERiLit&2mEeiLs.

ETrREEHGESHGPI0O AFIY, MA=RE, LEDRXAE. Mitisaikm
B 4-6 Fiow.

vCce

GPLO R1

510

B 4-6 BrREHETHLBER
Fig.4-6 Caution output circuit control signal
HEELREREEEStHRE GPI0O O8I, MAR=REEFIEHLEE,
M Sl AR AL R & . W R mE 4-7 iR
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ImHRINIF TG ER T

+12V

D5
..i :::]KJ IN4148
o)
TH3001

7922A =

BREH
HHEQ

ACN

B 4-7 L R AR EE S W

Fig.4-7 O0il-fume purification equipment output circuit control signal

4.2.5 GPRS RIRiB (5 BRIt

2 3C KA GPRS #EHR KA T4 1 F 2> 7 #E A9 GPRS B IRARER MC391, EXFEH
R, H A GPRS, USSD # CSD = RF 4% &4 77 2\ LA K SMS #0 FAX The. B AEF
IS, EBR. HEESEA. MC391 M IT/EHEN 3.3 R-4. 84k, HEHK
424K, BRITAEERN 2 & R L TYE7E EGSMI00 F1 GSM1800 A3 4R
T #EF EGSMI00 R Zhek 2 FU, TETF GSM1800 B Th#E% 1 B, FI A AT 5417
4l MC39i B 40 A ZIF #0, FEFHHFED. baME RS232 W& A,
SIM 3 REOMEAELEZENS., MC39i SMBEERMEL T EWE 4-8 &=,

49V
= SIM
oz —_ #0
£ i
AGT MC30i fe———0>{ SIM
&
LIRS
LT

E4-8 MC39if4E& B

Fig. 4-8 Sketch map of MC39i connection
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FINE RGP LIE R

Wit i K A = £k %1 (RXD/TXD/GND) ) 77 N EHMC391 553C2410. X Fir#E
RS223ep R AE ISR, RN ESIMNEE, R A E AT &S 10KE 8
BPE ERr. /IGTS IR T /3 BIGPSRI I AR R, T BRI H . /1GT 5| 1 5S3C2410
B OME, FRKMEE3IMC39i1.,

MC39i & OB 4FHERA TTU~T V. 24 Bhill, B PR E OV KRB H 0, 2. 65V
RREE 1, 5 TTL/COMS BF3#A, FEMC39i A EEEME LHEBRETERSE
MO EZEE. EATHERR, XELKNCI MEDEDD BEER5 L
BALER: . BF LAY R RS-232-C FRAEFTE LM B 1K 8845 5 55 GPRS #Hkt
% SCHJ TL/COMS B BT & XM =K BB A5 S 52 & AR (RS-232-C #r#E K A 8 48
HH, wHEEE “17 XMN-5~-15V 8F, FHEH “0” XN+5~+15V BF),
BERABMEZMNEHTBEELALITESHFHEHR. MC391 & OBEEWE 4-9 B

o

w MAXEZR2CSA
VDD33
1 16
= a+ VDD -
=104 =004
T e w21
EI ey v. |8
CON4 3 __l_czz
UARTO :l'_ma =14
5
oL o aND %"
oO—t— =
o- ; -
10 °C 3 4| nour TN [T
o Z — U RIOUT |—o——Bxae
o +—1 T20UT TN ——
——> RIIN R20UT
P

B 4-9 MC39i B8 O EE %
Fig.4-9 Serial interface of MC39i

4.2.6 ARAEFEOERIGIT

S3C2410 3 B —MLCDIR Yl 2s, HEOMULSEAE. KE. BESTNE
MEETFTAMLCDEERE, I FEREMEENLODNABEREMNTHFHETH
BrR. X BREE R ALQSOVIDGOI, & £Sharp/ & HTFT-LCD, H 4 #i%
1640 * 480. LQO8OV3DGO1Z Kk H e Y e [ Vdd S BU{F 753, 3V/5V, 3 HLCDHiE 0
BRESHE R TRABEY, LR 3V,5. 5VIEEN, KA FRABEVE
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JmH IR TR 20 3

[-0.3V,0.9VISa @ e, #ATLAE#5S3C241048% =, iR & 4-10FT7R.
S3C2410 LQO 80 V3DGOI

VD23~VD19 :3 R4~R0
VD15~VDI1l | GE~G0

VD7~VD3 f—=———>+ B4~B0

VCLK | CE

VDEN »| ENAB
HSYNC »| Hsync
VSYNC ¥sync

F4-9 LCDE /RO B R

Fig.4-9 interface circuit of LCD display
4.3 EKENGE

FENETREN BN LROESH RS, TENBTEHEEEH, URR
S EERRAEM B R,
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BHE RARMRT

FRE Rt

ATEBRARLEEE, XEBRFAARZENKRGE T, S5F %KMK EH$.0
B RT. MMAREXATHRARBEIERS VinCE, W+ .0XAHEE{XERK
14 LabVIEW ¥ SEH..

5.1 R la ML ini Bt
5.1.1 EF WinCE. net ARBRIERLHEEREFX
5.1.1.1 WinCE @t AR ERHBE R Gk

WinCE. netRMicrosof t A R M — Kk ARBERZ, CHEELES. .
BRI R AR AE R BRI S, BEKCIWinCE. net UTF RIBR T ERHNREE
HIFFRAE, FRVInCEBERERE. TREMAZ (—RFTEIM~SMHIROM,
BLORIBRFES00K), HBHEME. EHk, REKRBIWIn32MAPIs, FEHKE
Bk L HEXH(FFKRiE S HEnbedded Visual Basic/C++, A] £ F ) T B & Remote
debugger, emulators, BJ{$F AR COM, DCOM, ATL, MFC, Winsock%), i
B (XHFSPCHLZE. VinCER&Z 18], UL Rk MInternetZ MHEZEREFREM
BRI RAPI, &0, LAN, modem, A4 %E), ENHEMA. ETULHRS,
WinCEEfE R AR BIFNHEE XA RERITEE.

WinCERE RN EREHWBER “E-1iR. EXERA TENLNEEL
R

(1) BEHE: PV, RESEHREAXUNEFRE.

(2) OEMZ: OEMERBEMAHMBERZ MM —MED, RYNEAHTHE,
BEEEGAZEAINER, EBRERZENANFARFEZEHMTEE. OEMEE
WinCEEIM I Z B4, EXRHRLE S, ©RIECPS. BSPHEFESF, HH
CSPXFEARIM M BB AEREH, BSPXFARMBEMHER (1/0. B4%E), CSP
FIBSPERKRAMRTOAL, FTUAREHREMBE. REXDIBFHRIFAR
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RIS, FWEIWInCER Mt R &MESH, BFRD. MABBRE. ModenF. &
OEMEF R ER & —MEEH I 2 £Bootloader .Bootloader R TE#E R 412
TZ Rt — A DRERF. BEdX—/DREF, HAWTULREHESF %,
BEVHAGZEKNBEE, NTERENEFREXTEREL —INESHRE, A
BIERZNEBITHZFIERNTE.

NAE I Applications
Embedded Shell
o Win32 APIs
BIERY
E (COREDLL,WINSOCK,OLE,COMMCTRL,COMMDLGWINNET,TAPI)
Kemel GWES File TCP/IP
Library _ Manager
OEMZ . L
OAL Drivers Configuration File
B OLCM Iardware

El5-1 WinCERIERGME R G HER
Fig. 5-1 Hierarchical structure model of WinCE operating system
Q) BRERZGEHZLB S EEHNMERAR: ZOBR, GVES (BRHE
OFMEAHRY) B, XHEEEERAERMNERSER. XM ERERLH
TRSGHEATIEE, HiETAPIHEOFMVInCER shel I ERFRURLERS -
W NHAE - TEGQEVInCENARF, EFNAEF, InternetFFREM
EFELA R OS5,

5.1.1.2 EEF WinCE. net HBAREZZEFEE

BARREH R B EA—HAYEEG MK RTRATTHRNIE, AU
ERTERY, RERTIEGARTERELS. HEHRAN. BAXRLER
XE—ABEXMROFEYL, BEERAXRENESHTFE LRERMTERE, H
A—ACRAEEN/ BERA, BEREBRTEN LRERRF, BEREXX
IFERBEFFELUBTHZSGM, BRETEHBFTFS LiET. £#1T
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BARFFRZE, BN RBMHE B FEXF R A KA Windows CE. net
KB AR XFF R

—ANEF Vindows CE MBARRAEFRWNEENEF: RITRLES: ®
Windows CE B{ERZEBHEF BHFEA4FE L, BUXARBY;: &ENIERKN
PR, Vindows CE FFR K HITREMRN N FEMHZH BSPREXFHA) .
EREERENAN 0S, BAEMRML A M Custom SDK, R 4LHEH #
REF KR EERB.

BARBRLERGEFTFRITEX N T Windows CERERAEHIFFEAFES LR
BHEAEHERE, RAXNABRGHSEIE Vindows CE NHBEFHFARIE.
FAIT LU B 5-2 Sk Windows CE BT KFAE™:

Platform Builder

Window CE-based | | OEM adaptation layer | | Window CE-based

OS design (OAL) OS design
Custom SDK
Headers and libaries SDK documentation Platform Manager
Run time files OS design extensions

Microsoft Embedded Development Sofeware

Microsoft eMbedded Microsoft Visual
Visual C++ 4.0 Studio

E5-2 Windows CEFF K2
Fig.5-2 The development process of Windows CE
T Windows CE IR A KB R LB G —, EH {EH Platform Builder &
Rl 6 XA R BE A F & RO R AE RAMRAR SCF NK. bin, (€A Embedded VC++EX
Visual Stidio. net A X L ERINA K. FFH Platform Builder 5 #| Windows CE
BARBIERZH—RIE:
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TR FFE TR EFIR X

FEERE
l

FF K OALBEBSP

WiRBAE FRREES plfes gy
REHB RYRE
SE IR A '

R EEFEE XA

FTHRABHFEE

B
FEEIRTER?

2 HSDK

E5-3 Platform Builder E #IWindows CEBRARBRER LN HKE
Fig.5-3 Flow chart of Platform Builder customizes Windows CE embedded operating

system

5.1.1.3 EF EVC IR BEFRITENT

4% AWindows CE. netiit M4 F & T B FEmbedded Visual C++ (fEFK
EVC) B, MAWBIEZ, RESFRVInCERETHHREFRITAY.

EVCERFRFA BN ERERVCERFRAEN ERET/LF—, RBVCHIFF
REGBBIRIENEVCHIFFR, TLLE, EVCREBVCH—NFE. HITH—/MFC
TEXHRE, EVCHy X FH B 5-457R.
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BB REWKHBRT

LEventin
Sleep(70m);

B5-4 EVCHRRIT KHE M EF M

Fig. 5-4 Main interface EVC integrated developing environment

5.1.2 AZ BN AFRRH2HRITAR

REFHE RRTHAL, MERENE, FRECPRSEREE 5 NEH
EE, RELTHEMEREES, EXRENBEREFSEAMLER, 54
SR EB ARG R R TR, FEMAEE SCPROERETER, HHREEX
BRAFLHEAR G LITRENGL, FURITHS, BREGLHIRNAE
FE 0 2% i o 300 B o S AR OR BE RO IR B AR ME R A E B R E B AR 5 B A b
Ay, R I B R SR AT S B R & HE R R B IR B AR .

RGP 5w KA B AR R T R E5-5FT R .

FEF R EEEVCH+ER IR IR BT 5E M, SR 2 o # 55 6 2 —/NCGPRSZE 314, 34 GPRS
BRRBTHRAE. COPROENHERVFEROMNRE, FENBEFRES:

(1) fTF&0

BOOL OpenPort (LPCTSTR Port, int BaudRate, int DataBits, int StopBits,
int Parity, BOOL bDTRShake, BOOL bRTSShake, DWORD UserParam) ;
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IR I THm 2R X

BEk

Il

MC39IiR &

ke

F

HESAESRE BR

S fE S E

GPRS%
IR

REFRBHRH L
FrEE G4 ?

[ERERTEIR?

GPRSK 12 M M K838

-

B

H#HW
El5-5 REMMEmEXGERITEHTR
Fig. 5-5 Overall scheme of system monitoring terminal sofeware design
(2) FOREBAF
BOOL IsPortOpen();

(3) XHHO
BOOL ClosePort (void);

(4) BOKEHIE
void Senddata (BYTE *sendbuf, DWORD length);

(5) & O F i $o3E A 2h (8] BR 2L
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typedef void (CALLBACK *ONCOMMRECV) (DWORD UserParam, BYTE *buf,
DWORD buflen);
CGPRSE LM LB IEGPRSEAR 4, FEEFHRAHE:
(1) GPRSHIEAHL
BOOL GPRS_Init (LPCTSTR Port, int BaudRate, DWORD UserParam) ;
RE—&24, TEERESOS, W "COMI:", & OBHEE, W 115200,
RPfEBrEH.
(2) GPRSIEELAER
BOOL GPRS_ReadShortMessage (DWORD num, CString *strTelCode, CString
*Msg) ;
(3) GPRSKIZFAEE
BOOL GPRS_SendShortMessage (CString strTelNum, CString Msg);
(4) GPRSHIERFEE B
BOOL GPRS_DeleteShortMsg (DWORD num) ;

5.1.3 mMBix EEMBREFRIT

5.1.3.1 AT$4S N8
AT BPAttention, ATE4 (AT Commands) HiHayesZA Tl B 5L, HECSHRN

HL ERARAE, GPRSEE SR E R BT EHLZ 0 (B E T —EATIR SR 2
Bi. BEES®SUFER “AT” FK, UEELR. BN MG2RTHDEERE
HRAGRRE REIZRBRY, #AEFTRE) . LM —LEFURNES WFA
RSER, KBEFETE), BREEXNNH—EFRIRR, Blom a7 LS N §9
RE. ATIESRIERHEMAGS, WHEHdd. MERSHL. ZE&ad. B
EEGS. AHERS. WENEEH®LS. FAGPRSERNBTEORER~F
FIMATR %, BLREHZEHBEREREFNEN. A TEFRRERNERAT
R RKS 1.
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®5-1 HHBHEERMATIES

Tab. 5—-1 Short message used commands

AT 1684 EH

AT+CMGC RiE—FEHEHS

AT+CMGS RIEHEHE

AT+CMGL FI SIM S HIJEH B PDU ARHEG: AT+CMGL =0 XR KL, 1 ¥R
B, 2RFHFER, 3RFER, 4R THIHERMNEHR

AT+CMGR FI 48 € P S HESE B PDU X5

AT+CMGD BiIER SIM R FRIELAR

AT+CMGF EIEEEBE AR ATHCOMGF=0 % & PDU #3, 1 R Text
AR

AT+CMGW [ SIM AFEBARFKMEHRE

AT+CMSS M SIM BFFFRIEFEHE R

AT+CNMI ERFWEIRENE B

AT+CPMS EEHEHEEAF

AT+CSCA HE B ROt

AT+CSCB BHEBEET BHEHE

CSMP REFHEBEXFTHEAZH

CSMS EEEHERS

5132 fERBHEREEREEFRIT

ARSI E AL RBE MBS BRERSHEANBEEE S, ££AS3C2410
MIADCIE i H AT %, BB FES. EEFPRERNENEERFSHITH
FR, HFEARMERRTA R EFMERR . 75504 “LOW”, “NORMAL ” F1“WARN”,
LHH “WARN” FRIFMER, RomBSERERITREMFER, WBl%igs
FEHREERES “VARN” BRSO, B BENEHRHIITREERERANER.

(1) A/DESREMNBSNRBLWT:

HANDLE hFile = INVALID_HANDLE_VALUE; /* EzhBEFR&EWE */
// $TFF ADC 3

hFile = CreateFile (TEXT ("ADC1:”), GENERIC_READ | GENERIC_WRITE, 0,
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EIE FHRMRT

NULL, OPEN_EXISTING, 0, 0);
if (hFile == INVALID_HANDLE_VALUE)
{
MessageBox (_T ("4TFF ADC ZEZH%KM!”));
return;

}

else

MessageBox (_T ("#TFF ADC ZEFHRIN!I17));

ssvcse

SetTimer (1, 20, NULL); /* BEIENE, BITRE */
(2) BHEAEESREEFHESAG

DWORD actlen,

int k;

BOOL ret, ret2;

BYTE channel = 0;

float v0,vl, v2, Xf;

float X[3][100];

float wl,w2,w3; /*EUfE*/

CString strFeturel="LOW"; /*V% B U TR F ik */

CString strFeture2="NORMAL” ;

CString strFeture3="WARN";
CString strFeture;
for (k=0;k<100:k++)  /*FKEI00F*/
{
ret = ::DeviceloControl(hFile, IOCTL_SET_ADC_CHANNEL,
&channel, 1, NULL, O, NULL, NULL);/* ®RE 4% #HiEHE
A0 */

if (ret != TRUE)
{
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KillTimer (1) :
MessageBox (_ T("RX EADCEEORIK 7)) ;
goto END;

ret = ::ReadFile(hFile, &m_DispAINO, 1, &actlen, NULL);/* iE
BUBEORFEE */
if (ret != TRUE)

KillTimer(1);
MessageBox (_T ("iZERADCIEEOKRM 7)) ;
goto END;
}
v0 = (float) (m_DispAINO) / 1024; /* ¥#%A/NEE */
X[0] [K]=v0;
// K EEv]
vl = (float) (m_DispAIN1) / 1024;
X[1][K]=v1; '
/! KB EMEV2
v2 = (float) (m_DispAIN2) / 1024;
X[2][K]=v2;
}
wl=data_fusion(X[0]);
w2=data_fusion(X[1]);
w3=data_fusion(X[2]);
Xf=(ql*v0+q2*v1+q3*v2) /* BiEME SR B EE*
if (Xf * 3300<500 ) /*FEE ) L Br TE B 20~3300mv, X E % E LA
BB R Kl 43 S R AR A */
‘ {
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ILE RLHMRit

SetDlgltemText (IDC_DISP_GRADE, strFeturel); //B7/R
strFeture=strFeturel; [/EF R A ILE BstrFeture,
RARENREEEHAE
}
if ((X£*3300>500 )&& (Xf*3300<2000 ))
{
SetDlgItemText (IDC_DISP_GRADE, strFeture2) ;
strFeture=strFeture2;
if (Xf * 3300>2000 )
{
LED_alarm() ;//383GPION, B3HER.
Purify_drive () :///B sl X%
SetDlgltemText (IDC_DISP_GRADE, strFeture2) ;
strFeture=strFeture3d;
GetDlgItemText (IDC_EDIT_TELODE, strTelCode) ;//$KBUR X & (5
E S5
ret2=m_GPRS. GPRS_SendMessage (strTelCode, strFeture) ; /* K i¥
HiE */
if (ret2= =TURE)
MessageBox (_T( “RfEXKZEMKT” ));

else

MessageBox (_T( “MfERIERMK” ));

}
(3) ShaR e & W Z HIEF R B MG

// ¥TFF GPIO K3
hGPIOFile = CreateFile (TEXT(”PIO1:”), GENERIC_READ | GENERIC_WRITE,

0, NULL, OPEN_EXISTING, 0, 0);

// BE GPEl1LR®E DO
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DWORD GPEMask = (0x01 << 11)

ret = ::DeviceloControl (hGPIOFile, IOCTL_GPE_SET_MULTI_PIN_OUT,
&GPEMask, 1, NULL, NULL, NULL, NULL):

BOOL ret2;

BYTE pinnum;

pinnum = 11;

ret2 = ::DeviceloControl (hGPIOFile, IOCTL_GPE_SET PIN, &pinnum, 1,
NULL, NULL, NULL, NULL);

return TRUE;

5.1.3.3 S50 £ 5% e 7 ) o oD R A2 B I A IE IR I

FREFERABNE R BN+ 0RERERFARTA “CHECK” B, REFIEY
RN EESERERARS BN L. BFAERNES-65.

AXREEWMPLHER

l

RS

HEANBRRER
“ Cl_IECK ” ?

GPRSKIE 1 #4047

!

B E

B5-6 Mo Jil 2% v S M A0 o 00 2 o i & SRR T
Fig.5-6 Flow chart of monitoring terminal responses the query command of
monitoring center
BoRFABWT:
BOOL ret;
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BOOL ret2;
CString strTelCode, strMsg;
char buf[5],1;
ret = m_GPRS. GPRS_ReadShortMessage (1, &strTelCode, &strMsg);
if (ret = = TRUE)
{
SetDlgItemText (IDC_RECVMSG_TELCODE, strTelCode); /*E7~HiESHg*/
SetDlgItemText (IDC_DISP_RECVMSG, strMsg); /* EREEAR */
for (i =0; i <5; i++)
buf[i] = (char)strMsg. GetAt (i) /* EXHE{EMIET 5 MNF/HF */
if ( (buf[0] =="C") || (buf[0] ="¢’) )
if( (buf[1] =="H') [] (buf[1] =="h") )
if ( (buf(2] =="E') || (buf(2]} =="¢") )
if( (buf[3] =="C") || (buf[3] =="¢") )
if( (buf(4] =="K') || (buf[4] =="k’) )
{.
ret2=m_GPRS. GPRS_SendMessage (strTelCode, strFeture) ; /*Ki%¥
2 HI 0 2% i e T B R SR TR R IR R 4/
if(ret2= =TURE)
MessageBox (_T (“5E1E KIERIN™)) ;
else

MessageBox (_T(“EE KiEXMK)) ;

m_GPRS. GPRS_DeleteShortMsg (1) ; /* BIFRWEIHIE(E */
}

5.2 R4S AR
5.2.1 BT LabVIEW By S50 O304 FF %

BB OREETFLVIEVT A R, XARENEHFREE. BEEFOER
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I"HRINFZETZW L F R

FEFTEAZRBAAR: MBESERESFRESHEN. RipLarREEN
B LA FLEIEE . S AR SR 2 2 2 o 1 B v M Ak
AR P LEZ BN SRZETRNER: SFERTANRGMENER
HE U REHSSRNLR, BNLRSERERGHER: HEBBEFERS
U EmEAE R ANE -GN SHRERE, SZtmEsREITENA,
S A TS B Ve AR LR AE .

WO R 5T,

e (LSl

| |

BRI LR EH PSR Ed

E5-7 WA LBRFSH
Fig.5-7 Monitoring center program structure

B O B R Wt B R T B4 LabVIEWS vt S AL 5 M5 3 L B GPRS
BREE, RERZEIETENRKIZATIES SCPRIBERTHIE .

T FF i FE B 0 B 5-8 BT 7R -

RIFFIARS X 8 QAT HI R, REBFONEE. BHEE. FERR. #
k%, REREAFOEENGTSBTHANKES. HREIHENRERFL
S, MPATEBEBMATIRS, RIEGEEERER: WREREXGSEH
Wees, MPATREEBRIATIES , BRESNAEH KL, nRREAH R
RHIM4, WHATEREEHWHE, EHEERSEREX.

ZRIRGOENERNF RS, BFXAVISAROXR#THRE. BFTAA
VISA Configure Serial PortEMEBEASHMNIRE, HHVISA Write KiEHIE,
£ VISA Read#EWi$i#E. HEHEWMIELZAMEMVISA Bytes at Serial Port &
WHE R OEREFXPHBEFTR: SOEHSERE, AVISA Close&RE
VISA resource name I8 E M & QX MEEXTE. BFHERBSXARARRE
NHELS BFPEEAT FEFYERMNEGSHITEN, FEERENBER
ERE D,
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BLHE REYMFE

BORE
L
RIEATIRALOPRS
| :
EREAWATHS || REREMATIES | | EWEREATIES
l l Il
BRERMER || FRIAMEEIRY BRI
g e
'3
LRERAE

B5-8 MM LS B AR
Fig.5-8 Flow chart of monitoring center software design

1 I LabWIEWSR 12 £ 1 U oh 0 445 AOX M B O R = I B 5-9 BT 7 o

E5-9 % FLabWIEWR Y53 .42 FF R o

Fig. 5-9 Monitoring center software program design based on LabWIEW
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5.3 BE/NE

FETBENBT ZERMGH &, 525 R R R 0RO B R
v, AL RKEFRAE WinCE F& THEAH EVCH+IFRH, THAhKmER
Pt BIEREMRERTF BN &RENENFOZEEONEFRT: B
PP O MFE B RUES LabVIEW BRI E, EditENEOLE GPRS
BHREETRBENE RN,
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BAR RELR

ERE RAFZEELW

EREALER, RIXNEHMETETLENREN AT ZURRER
R, BEROTHETTRE, ATRIERZREEBER, FENHHTER.
RYLIGRPS & A T LB R B ME, $HXTAEHEERNA S5 RS0 2 [ K%
#TLR

6.1 LU ARG L

ERELEP, BUPLEDMABWH—NPRSBERAR, HEELTHOLE
;R L s R RIR B AL AR, MAR RGN E ERAMCGPRSR R A B . L
RARGHEREHWEH6-1HT7R.

wES
FEE3E1 - m
z T RS.232 . GPRSM RS-232 ig!;l
RS : X GPRS |4__.n] GPRS o
s [ B mEIK = 5 [N Modem K:::> i':r
s L 5
Hl
A ik HEBRE
££15 283

B6-1 XRRZLEH
Fig. 6-1 Structure of experiment system
ALBRFRAT N ENEE, BRERE-—ATREWA LR, KHFIPT
LA 2/ MR 0 28 o X 1 — A a0 P

6.2 MMAmFTIWHER

1. A2 R AR IR

I RRSmEERE M EEL M, BTARSOMEERA R SRR
ZEMNY, FEMKE-BREEELFGEERTHE ABMELLI008E, EHTH
RUEBBRBYERENHP LR (ZEBABRKE) HLNE—TFHHNBE,
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J AR Dk T A 3

LM EMTR:
RE-1 WA R BB RE LR IR

Tab. 6-1 0il-fume Gas sensor data acquisition of experimental data

S I8 S B E

EHRETEAT 36. 75mV

RS Ak 1. 954V (WLBEREE A ARKEZLTMENK, HERE
Bids. 3V, XERARLRPH—NEE)

EREMEBARXERBOBY, HEARBEEESHMHFEBER TE.

2. WinCER 4 i 5 1 '

ER ¥ HPlatform Builder 5.0, #ITREMESH, HEHE—/NFE, &
#BSP, EFFEME, A& TMobile Handheld, REREFEERBNHE
P B85 NEMEES. BETEARELGRFEARELRBEHFE, £
FikFReleasefiLE. B/FEIIBulldi#ITHRIE, RERZEBRNERBFHE
NK. nbOFINK. bin XX 14, ¥ H S BIFlashs, EWinCERIE RAEFH R & LIETT,
FREMIE1T i i B 6-257 7R

BE6-2 WinCEiZ4T F+ M

Fig.6-2 WinCE running interface
3. TS AR B I £ i s 4 R R
EREVCHRMRIE, QIEHBRBBIRRERFUKCPRS LML K ILREF,
TP 200 %5 13 J5 A AUCRT AT SC44 3 F 4 ZEFLASH, ZEWinCERR ¥ R4 FLCD &R H3E
TER N E6-3F77R:
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Bl6-3 Widl L3RBT

Fig. 6~3 Monitoring terminal running

6.3 HMMFLIRER

{8 FALabVIEWR S (9 8 o0 i, FIEAT S0 B 6-4F7 7R .

WA HE AT R XA FE R NP

i
EBORET |
WIS FREE ! FEBED
s s ) trEeEs
| JAT+OM=2,2,0,0,0 -
com - i
= { {
Ciid | 3 1 7
oo ! JRETER 1 it s
i
i ird i | | ADTAnDag
{ T { e {4
(| |
f_flm { i
. ! 1
0 | [ amor I 1
wRETY :
oo =8
EMIL
iCL] T i n
;?_‘;p{q‘r,f-in_"zi-r.m it Dme e VR I B A THTE
i e = s - il _..
P g e R o T e R S e e R A TR == FT

F6-4 s L4 EAT S E

Fig. 6-4 Monitoring center software running interface
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Hop 85 X A5
“0891683108200005F0040D91683175300479F200009050301275112304D7A0D409”
R—BRPDUG, WEMBAREFHEAS, EOAFERKEEFHSIMFHNSE, X
RHAKNEURRENFEEAZSE, £RE ‘KGR —EEAFERBEGER
RHEIETE, RIGEMHA, URESHASMMASENERIGE. XPHH s
HELRARESIMFNSH, BHRAMNBSEE, SEEFRE, FFUTUHESH
REMA, REEBRFREPEERTU. £RBHBRE “DTAD409”, RRERF
BN, ERRMPDURLR: “VARN” . ZEXRF, WMENHREIEEE “Lov”
A0 “NORMAL” , 7 Wi 34515 i th % HPDURG, “LOW” fJPDURS % CCE715, “NORMAL”
() #IPDURL %y CEATB4196402.
ELEMAATHAFPTUERSERX PIEEREMNER, WE6-5FR.

4 v EiEBIES
A

(&) =1

SRR

hEEE

j

&

E6-5 A aLEE

Fig.6-5 User command options

6.4 KIEEIR fhAY o) B Rt R R

AAELRAXTFHANEEZN R BEOBRTEWT -

(1) RERFFHLE, REBFMBIBEBRRESAER, RIAEFHIK
EHBERSERELEH LCD 275 5 1B “WARN” . 31X 2 B A i 40 < 14 4% 1 28
HFTAAMHRANRESEREO AT, EEFTELALREMN. 1%
BREOWERBRARMERE, —MTENARRE V), HF—NMREEBEE (Vo),
Vo B TEF BB BT 538 ARARIE N 84 2 185 T i ZE m#488 £/, Ve
MERATHMEESEBRBZRHEAOAREBELHFREE. FUBROIERPES
feRBHEMMABEE, REFEMEIRBE, XHEMERNEESER. —K
EXRIEMABEE+ /U LE, ARERTUEFTHET.

52



AW RELR

(2) 7EFH LabVIEW R#2RT, KX, BEGERERERENATEH
B _£“ CTRL+Z 7@ i3 & O 4548 GPRS Modem [, {8 & 7E 3 4 F R R B4 & $&“CTRL+Z”,
B RARERTIT, BN “CIRL+Z” £ “H8” mA4sE. BiEE K ASCII &
REBAAGBMERT A 1A SHERBTRTUHAXMIREKE, EL£
LabVIEW Biflid R O REERZTH, TRREHE, ARRPWRE 1A XMELH
MFERERRIZ, REARTARTAHGIE, RELRZBABINM. BRI FE
RTE LabVIEW R FFEAUTAHEER, REBE IAEE LE, BRERRK
HT.

6.5 KE/NGE

FEITBERNALNBMARNENFORTAR, FNLRERHBTTH
B, SRERRAT RENTITH.
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PRI R T E X

FLSRE

FIAERBEEAR. FELEER, MEBFEEAR. BARXREEARMTEH
BAREGANFELBEARCEENNEE, SL2MI 445N ETRA— R,
FXHAHBTHBESEREZELTEZENRSZE, NARXEHEAR, EdRLEMHR
TR, BETUTHER.

1. XX FEHRRIAE

(1) 38 2 ) VR R AR G STk, 43 A 4ok 7 e M R4 ) £ 4 DA R B AT B
MAEE, FXNETRESKAEREZERNAENERAIRBERESH#ITT
ik, 32 1R FGPRSM & A B M B A BT MBS AR ERE XL WA F £;

) ARBMBSABREERRE, URSERBHERSBEAREHESKE
BB RN

(3) I THESKESREMLEBRE,

(4) R & E FARMITDMIEZ R A X R GE M2 £ 4R, H 45 & GPRSEESR R it
FAF e H S R B S R M T S I B A R4

(5) {£fHPlatform Builder®EHl TWinCERERZK, FHRINBHERTEHSR
ol

(6) FHEVCHEBAFR T mEEREFSRESRERM, HEBITRR
W #2355 W 0 B v LB A (S AT E A

(7) 1EF BRI BRK M LabVIEWTF & B 46 08 3 b 0o 348

2. AUHRKBFENLF A

AL BT MESAREATELE B RERITHAR, L XHFEHEH
ZhEF:

(D MFMmBIBERENRUREZARESERESER, F8RENKEL
B 5 E e,

(2) &FXTmMASARER R, PSRN 32 A7 ARM 73 4 ¥ 35 #1 WinCE
BARRIERSE, WETRENBELEENNRZLENT R

(3) RAEMEBBALRBERMG LabVIEW F1 GPRS Bk & & K 5 R T K i
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