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Development of Real time Monitoring and Early Warning System for Moisture
Meter in Cigarette Production Process
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Abstract :

This study developed a real-time monitoring and warning system for moisture meters to meet

the demand for moisture control in cigarette production. The article establishes the importance of

moisture control in cigarette production, analyzes the current status, development direction, and

technical challenges of moisture meter monitoring technology. We conducted a system requirements

analysis and design, covering functional performance requirements, architecture module division, and

explored key technologies. Detailed explanation of the implementation process of system hardware

and software, and proposed performance optimization strategies. The research focuses on the

construction and implementation of early warning systems, including theory, models, algorithms, and

performance evaluation. The research results provide an efficient and stable moisture control scheme

for cigarette production enterprises, effectively improving the quality of cigarette production.

Keywords :
system development

cigarette production; moisture control; real time monitoring; early warning system;

515

FEBAFE T, KRR ERETY, CERRRE AR MR 7= B LB S R AT ik
A, G T TA N TT 5 T ICE I R B CEIA L R AN R . I, TR —ERBIS S IS HFTE kU R SE, W T

HETHEIA A E S R AT A R L

—. BEEFRRHMHERNIEIC SRR

FERANAR DG A i R v A3 (L SE I ) S T R S o I
RZHT, WAEARGIR AR LA S R B, NRS
TFR G A EHR AL RS RS

(—) BRETRERRKMZFINEE

BT TR — NI EREEROILRR, EDR RO 2 Bk
A, SR AT d 4 B TR AT R B S
Wi, FEFEAAHRAR ST, A T AR TS Ly A I B
JALLA S B, AR SR T AR A A3 (OIS R Kk 43 ke sl

Iz h:, DUERFE ARG T 20R; 2 TNUK RS
ST G EEAE A Y S BRI R | R TR
BRs AN IR 2 G A D% MR R, X8 I B 22 37
[ E BB, DAERRIE 2, BIm 22"

(Z) kHMUBNRARES KRS

AP AT TPyl 2 TR, e AN A bR
HEIK Ao, S APl R A RS R . X — AR
i T MGG R AL BB A Gk Z0AME SRR
e, HaH R AT R L . SRR AN T B R TT [ A . i
LRI BOR A MBI A B ST A, A (LI H AR AR

202411 033



T72RlE | ENGINEERING SCIENCE

SRR Sk 7 AT T BT

(=) BEE=RKMERIEORERAEE

SRINT, IR PR S PR T I — R SRR [P
G 2 FURERT AN SRR R T 3 40 A 88 B3 Pk Pl P o
B, [, AR L A A DRI B SR A S AU
HINARIRE ST, DAESCINA AT S b T 5, JeAh, anfariirs ok
B AT ST R E ST TR ST, DAR AR RIS Bl
PRAERBRACAIALHE, R IR AR R A SORME R, 5 SU IR
e, K Bt G A P i R A S B BRI e, ™
A SRR PR R A O PR

=, KUERBENRART KA TSR

FERIRE T B A sk R Ie SRR R 2 R, R
TR IR K USRI I R G TR T it

(—) RRINERB KA

RGIREH RIS I EIR, ERENMRSE
WA RIEEARTRE, DU RGN BRI ET K X LLT)hE
FREABT SN EARRE . A SRR, BRI, HiE
JrAEie S DU AR RS P B A PR AR
Hgp, ARGEHHIORGE SN oAb, FRAERAE] R IR
TR, T CREREAE P I R SR A BT R

(=) RRMERERRAR

ZGEREFRAT M E T R GAELRBAT A RE, A
WARZINTE] PUECHEIE . RGUREN . R EREesss, X
TR E R R B R SR SLPRAE TR ACK, ik, A0 5
GEIERREEF TR I EERANPRAS Mo I, RGO (P
SEMCEURRER S AL, DI AR P 2 oK [, GRS
FEFRBUTIE RIS, LAOROK D1 R .

=) RREMIGITEERRS

RO T BRI . TR S T A AN, AR
FlgE 2 MERREMSZIBIE, SCRBI A /R, DM R STHY AL
SEFIATEE M, AR E R B R SRR | HORAL B e il
T, WA AN ERRSE, S MESREAT H VIR
REAIEREZER

() RAREEARR

FRGRMHARNIT R RGO PO N, B RERS
(ERep (S RP N eI ity NN TR Su 5o e Dl T
R T LR A SRR REEE L WAL I (TR0 PRI b
SEIRIER; (S AT U T B O G A B Y e A T
FROLAE ™5 B AL ZER R R SEIN TERISE R T
BT AR A SR o SR A TOUE BRI R S i, i 24
REEHARRIRABITE, BN RGUHIRI T K B2 IS Bl

&

=. KMUER B NRGRVRE S SR SEH
TESERR T ARSI MR G FR AT G125, AR

034 | ENGINEERING RESEARCH AND APPLICATION

TEERIT REE S, X — B BoE RGNS E
MNP w2

(—) BHRAIGITS5iER

TEREACT LI B R G- i, 326/ Omega HS—
50R B AL AR KL EAE, A5 0.01% M AREUK A 43 FE S8 Fi bk
AN Y ARG, T Y A K AR 7 e R N T 5K 5 National
Instruments PCI-6221 % it R 42 - 1) i R AR 2, W AR A 52
i1 5 ™, A% b LB T N (X A AM3359 ARM
Cortex—ASAMERZS, RGN TEIERE, ME R TE R H, B
FEHL N Broadcom BCM57765:85 4, #fHA & i AR M Fl RS~
48541, IR . B ERRL AT T TP177B Ll
Tt , SCBIEM TS RIERSRM Mean Well RS-25-575
REEFF R I, IROR IR E S e, BB & R
GERTTRIRTEE | PR b RS M RS A

(Z) RERFRUERE

FEAR A3 A2 I W 3R G R e ik S et f v, SR A
Microsoft Visual Studio SERIT K EREIFI C++ dftiE =, LUFIH
HE AT R R AR A B T, FIOR RGN i RE, ARkt
T, A R/R SR N R T K S v A
B, SEEIERE . P SUETE Qt AESRSLILES -6 B ERE,
TWZWIET TCP/IP, FIJ Boost.Asio JEACAL N 443845 . KR
PEFFHIER SQLite, &5 7 3L DAO msUb sy s i ™ #f:
SR PRI EERD AES Ellsings, 48T RGi Bkt
T EHEEA R FTEESCEL. S EEERE, RS
R R e 15T

(=) REERERE

FESE RSN W R G R, R e i 4
FREPIEERE, AT . BRI, M b R K
R, R AT RS UGS LM E . #5, FIH
National Instruments [ LabVIEW API SZE# - SRR TCaE 5
B, TSRS . AR Th AR A A A P A T
P, MRS AL IB T IR BB o, 2, &
NSEFRAEFIEE I TZ G, AR ELE 24 /NI AT, DAV
ARG ASE TR ST E M, MRS RE
VELA M RGP AT I B ARt

(P9 ) REGTMHEREM (RS

NUEREK LN I R G KB T s i S R E i, o
Ji 7 DA PR RB OGS T W) 2 R HOR, A5 B pthread JE7E
Linux PR FHATACBL RRGR A0, W8 m R G N, R
PR R (FFT ) SE S SRS R N A
WHEARLE A C++ 1 allocator 28, D NAERE R, B I AEfE
ReE; FIAH STM32 st de i E | e N asiiir R B faE ;|
o LZ77 080 e s SR iR M 2 A s S A8 R Qt HEZR A SRR
SRERLOCAE F P SN 5 15 R 5 AR R = AR BB
Foo XEHRMILESIEH, ARURTE T REFSHEITHI R ST
FETE.



M. MERFWESSTI

TEAK AL Wil 22 S8 (A 5 O S ey L, AR
TS RF NSRS, XG5
I T R S D4

(—) MERFGEICER

T Z G0 BIG B R M TV R G LR, & L T I
H, KRG BSOS, TS R5 SRR A
I St SO0 R A A KRS, IR AT R i, DAER
IS HETFA AR AR 9 BECSER BB s B T AU A 50
W ER AR, A S R R TR I e S

(Z) EERIETE

TETUE R G R S50, RITSR AT — R 77560
(RTEAIL AT S0k, AR R oG B (R a A TR R S 5 T
LB, B G T S AL S SN PCA FUAH M4 Hridh AT
FHES IR SHEI, JET M0 A 7 G s e I 2R i (7 31 4547
SVM. ANN EREEEEZESIRET [N S5 G 2o bt fli R
FHASER, F i SNSRI SO0 AR, IS SRS A
HERIBRLZ AR, I CRTIVE R G RS Se

(=) MEEXRIT SN

TETE R G RS S, AU SRR T 5 R 7
RGN B IR ) GG ARIF 98 B TG0 AE 7 1 i 7
DA ERIRNNT, A AR, %8 T ARIMA SLkit
FFINTAFPEITEN, I AIC F0 BIC NI S 70,

Vid

T
FH

24 3k

DL 0 S REFIAE R AT 2= i . #E Python 3R5EH, FH pandas
il statsmodels PESHISE, AARAURTIACEE | SO AFIERZE 5
Wro PEBHEAR T HES SEPRE 2 M 22, & E
fil B, BUER R T 1 SR AT R A P bt 1
2%, ER NS RS SRAE, PLMSE . RMSE Rl
SAARRR, TR T BRI RS

(M) BRGNS

T 22 Gk RE PRI S0 f2 0] EUR B T4 2R ek R ) 4 ThT
FERIEETE . MEAEPPO LI P AR . RN . SRR ER R
SRR BN T R S AR R R IIE TR AT,
TTEAR ARG EZ AL, T REUE N F R . D0 ST
REVE e Sk i . O TE R . WA RS2 T, B

TN I 45 75 O R G B AR, 0 R AR AR A P o T
57 o
f. &R

AT R TR A T G0 A7 rh A S ) 5 T
RGWITT R, WHEIEE|SLER, Bl T K42 G i S B
P, FEOHT T BT N R e S AT IR A T A 4
HIRBEHORPRAR, 9 RGIT IARGE T 3H. RATARITO N BA
ARG T R AN T, AR AR S PRSI I P T A TR T 1
TTHAFAER . AR TSR AR X LA A TIRAR R, LA
BEGHALE BRI AR

(1] ARIEZR. SR 22 T2 A i R il (D). TR, 2019,

[21 R, AT, RN, 5. I HERUES R R G IS EAEL G [T]. /0r%E, 2011,(01):83-88.
[3] /7R, IR, SZEHE. EETHLERE S SR Z TSt AR TN [J]. FRERZ A TRE, 2021, (04):18-20.

(4] BFWEESEMTEATER (M), ot hEET R, 2016,

5] AR ) iy AR A GB/T 16447—2004 [S]. 2004
6] i dz, &R, EHE,
detail/11.4762.TP.20241022.0952.002.html.
(7) EWRE, S, 135,

£ F MFA-SM 41 3% % 0 00 22 £ 7k 56 [ 3l 4% 1 &2 483 31 (/0L 3 FEHLI0 i 5 #2410, 1-12[2024-10-22].http://kns.cnkinet/kems/

T AL AR 55 A R P R AR R TaE (7], HhETTE, 2024, (30):131-134.DOI: 10.13939/j.cnki.zgsc.2024.30.033.

E
[8] frleds, Tok, AR, % BT KRGORSEATEMFENA [T]. BEEEE4EE, 2024,(19):175-178.D01:10.16621/j.cnki.issn1001-0599.2024.10.53.
[91 %77, BRk, @k, % BTSSR EREnRg: (1], FHE500E, 2024,(19):60-63.DO0I:10.15913/j.cnkikjycx.2024.19.016.
[10) {15, FYe, oihs, 5. ZUANKOMUAE AEINHL TR [J]. REEHE4EE, 2022, (24):107-109.D01: 10.16621/j.cnki.issn1001-0599.2022.12D.49.

2024.1] 035





