TR | ENGINEERING TECHNOLOGY

H 178 2 G b B8 5 22 B )i B ] SRt 7

ot

T TEOHUEBEARAR,

BaiEFIRARBEE B EEASIMINEEMN T ZHENEFHNER, AEREEFHEN-RRE, FERRA

DiE

T K& 116000

RENEEER, A, EEFHESNRRESEEMEHTERN, BEENIBAT#EE, TESHRATRR
E. EHRETR. BEEMEENGEEMSFAIIBEMESFMHEERITME, BRERSBEIMEREAR, EF
MBAVZHIRIRASRITHIEILE, BEMUES . REMGIT, SEEFSEARLEENEDE, RERANREM

FIZHIREE
Bahfbiesl; EEER; R R

Research On The Communication Delay Problem And Countermeasures
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Abstract :

Automatic control system is the control and management of equipment and process through

automation technology, which plays an important role in improving production efficiency and product

quality and reducing cost and risk. However, when the control signals and feedback signals are
transmitted through the network, the communication delay problem is inevitable, which may lead to
system instability and decreased control accuracy.

The measurement and analysis of communication delay problems can be evaluated through network
analysis and simulation. The solution strategies include delay compensation technology, network—
based control strategy and advanced control theory, and handle the delay problems through
predictive control, state estimation control, robust control and other technologies, so as to improve the

stability and control accuracy of the system.
automatic control; communication delay; problems; countermeasures

Key words :

El

=
=

H S R e P B E e — N BOR L, T IARIES RGP 2D F R GRS A, XL R R EH T
SEINEELAYNE TR 28T, HTEEN MM RS, EEEN RS SEEH RS RMERE TR, BESIIRARGAR. #xd
XA, TR T 2Ry 28, GIRuut M sash . DUl (R SERIER S . fESFRR A, RIRIT 288
TARMARGMB TS, &SRR AR ISR ETT 28 ASCEIRTT A it 2 S a IS I U S SO 5, H AR FETT

FHCERAT, DAY LRI — e 2 AR Il

—. BRLERRENEXEEM

Hzh b8 8] 2 45 ( Automation Control System, ACS) &

—REHUR . BT THENIESOAREE S, S A ST R
Gi, CR— RN D R TR BT Y AR T

B, Iz AT, ZmiEt. s, iSRS, 8
BRI R TR B R R AR BB, ™ i

012 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

Mz athe —RAIERAEF A, AU R o] LA
BHeEEL, HE T2 AN RIRS:, #5747
B, FERT AR IR R AT, BEERI RS
XA AR AT S MR Y, B OR S PR Y AR PR —
Ok, AR E T R R, SRR e
P, AR RS DU A IR P RS A 2, N RS
BUETSEIAREANAL I, fdm T A e e, W T IR AR



TIRBIE. PSR A il B A, S BB HR T
R, ASLER RS DA T R R L ST B, T LI
AR, B BRI TSI o A P R
Fikt,

B SRR R S S AR R AR R . DT 15
dn . TR R TR A IR T A 2EL, T
TG R P AR AR, RIS T T SR T
SRR Y, JEAE R4 TSR N R Z R e
R, BEE A SRR BRI BT R R, ASICERI 2R S
EEHO A T AL AT BB — B e W TR, 5IA
AR RS D i A7 B i 4 ), Bkl
AT RARRI NS, SEEITT R ER J

—. BEERERNEDREEE SRR RS R
2

BEEREIRE ARG RGP, BT EZE (g
b, G WENTRS) SEREEAm IR e
PIRER N ], TS E R (R AT e 4 SEUE T RGN ERE TR, £
EoLRRAGAEE, FIEAZEG RS, BEERN RS
— AR EENEANE, A RS TN LS R T
SEIN PRI, DA A P R R R A — . (U,
FHBEERER, e SEIEREIE L N, MRS
M S P R RS 1 o FE H Bl 25, ST REZHF
BTSN AR B LA, AR EERR A, e
HARGHRET R, BKRGEMTEERREE. Ozt R
WA RN AIE T A —EMERE, WREE TN
K, ST RS, BICREMZ S, FREEE
EIE, TORAQTHEH T 2%, —REEmants, @
AW RN SR, AT DA EAEIE N, i, IR M %%
SR T W4T LA D B A R Bk, AT NGB (5 A
. ZSREGEA MY, BB E T, TR A
fFo B, (R UDP Hr3fiAS 2 TCP P T LAy B (7%
M R A AN R, AT S/ NS IE I . =R A SCHRE 2R
G, SRR ZR Ge EAT T Y 1 I 17 SRR T e T S, T AR
DIBIEIEN, SRR A,

BRI, NRENERT RIS T RR RSN 7
5, TR AR R T S AN, I T B R
TR E R, R N e e 3 2 (RIS A s il 2, ARk
&R RGE TR

=. BEENDENEES S

FEIF Lo, JE S R ERER G R 22 2 —. JifFIE
HNE TR ISRV SN b e i I e e N PR
BRIRIEIN AL, AR I TA] . H0 I [B] LUK P RE A SRR B 1T
M ESRRANGRD — T IERS A AR TT 3, SER A SE TR

RPN ER, PURREIN S RO R AR A E LR .

(—) ERENEBMEETSE

EMNEEET, T2 —NEENIEREE, CHESZME]
WL R AT SEAEAN P OO O T I R 23 I, G R o 2
SE I AT, X P TTETT AT R (E SN AR B R Y
AR, BT, S I R A R A ROk AR AL
R, Mg AR, FYOn B R, IR RAE
Rl TH IR AR AN (R B I TR TR] B, AT AT S50 EE 9 B i S
o 9 7 TEAF A S A 0 26 SE I O R 0, T B S — AR I A A
B N, BN IR E S N BENLIE R E T LI
RETEEET G e, FR T WMASE I (O RENUE AT & i, T
U T4 BT A SE I B AT RN S itk o AEX R iy, E R
LS Y IE IS B A —E MR A, LEIndE B A . IR A

5. WIRIRARERAE RO AT, UIER R, T
GG,

o3 R TT ISR E T, CE N BT IS
HOETRIN, WINREIRTN ., SRR 08, (BRI, TEXFhTy
g, AL S A, R A T AN RN BE R Y
AT, DTS 3 B 3 S P B AL o X7 ] DA T I 4%
WAL, ARAESEERN ] PR AGE ], RN 2 i 25T
RN, T EAE DRI .

b b, FEMEIER AT, SRR, 4G
THENUE AR A G TT o SN TT I T LA A H AR I 2 1
Fetke Hotn, AEi it EE N, T RUR A T R R
SRR ULHTAE I 5L, AR bl S8 N — SEATLA DI 72 1 W 44 2 T 1Y
Weslo RN, ] ORI BEAT LI AR 75 3ok 73 A D 28 52 I g 2341 A
GEtietl, ISP I A5 EERE AL I 2515 3t

(=) SERAVGEIHE M R E R mE &

RN ST TR AR |, LR P RE L |
BOFER | TEN 7T 2 WIEFEN R REARE, O
RO IEREE . BEHOR M AR R IIERES . IS SR
BRI R A, HETTSANGEE RN . B B & 5N
W, BEOOAE R #S SRR MR R AR, T A AN
HUIERS . tboh, MZsEmratt e —PEREEFR, Foyd&Ek
REAIF IR 2 2 S B G0 A AL B 1 TR I N A e oA s e
TEFE RN A AT O, AITPIREN | R RHEI L FE
HI77 2255, TASEMTE T2 — AN U BRI, BRI T M4
MR ARCR . B E IS I T 5 IR 25 00, B axd eI
BORET N 7 AR R SN o SE IR A7 20 S ik T 3 I P38
L, E R AR R T SR A —E s,

(=) RN RFREE RN E BRI

oG, MENSEEEME RGN RN, T RSN
B R S, BIANJC S, ks, I 2 E AN R
o IR, FERE SR RSN, planfezdhRsid,
EIS AT e SEUEH A WS, ATIERGIRE. Rk, T
XEERGE, T EE T i G AR SR R N 28 B,
DARERIER, $em ARG RUEEMIERE. WA E— N

202321013



TR | ENGINEERING TECHNOLOGY

PERBTEAR, EHEEWINRI ARG HREMENTERE, W T 2L
WHIZRGE, BIANTC NS EAREE, e S I 2™ TR R
Woo FETRNGHAGT, HIENTTRES SRS o SWE,
M= A2 M. RS, BN & SRR, BRIER
FEIRFESF A, SRR ARG AR ). HIt, FEsfs
JEMNEX RGN EE AR —. [N, ERRE 00 5
GERRE R, ERFI RS, RIEN RS SEUEH A E,
MIEZR SRR B, T — AP ARG, TN
SSEMEANBIATIE, WA TUE LS. £
EREE ST, IR AR SRS RGATRE, T

SEf B

M. EfSREATE AR RS

EIUCBE RGP, ERTPEE—TEk g, HHEER
WS PR A v, AnFE el . TG . IBIR RS, TN
R EE A BB R B I RN EIRE , & TT BB IR R GE R AR A
FPRE . L, MBS N AR IR B, R
W RO B R B R R R, (AR I A MR
AR, FET RGPS BI SR nE , DU i S I G 7RI I [A] i e
FRINAEE

(—) HERTEMEIEAR

I Hf 45 AR — R A A2 1) 2R 8 A R AR A 280 ¥+
AT DA (5 04 AR A A SRS B R G AR AT IR o 24
FRRRE M AE o T SR (A RS T AR I R GOIRAS,
FEAR X LR B Fa i AN o SRR AT LAA M B B I 5
AR, TR G R R By B s . BT, R
AT T R G Y ARSI A B 4 il A . RIETE
TERERT, RGADARMS I X T YRR R S Il 4s . XA
TEREZ N ARG A, Bzt R TSR
Gio JBI(EFERAMERIR, XS RG] DATE A S A gk,
FrESS, Minifmaeema sk,

( =) ETMLEAIE IR

BE 90 455 P s ) SR M A R 4T P (5 P 9 — R A sl
AR, BT ML RE IR E M. BRT QoS PRIERT 4%
TSN, B — AR B 45 A Rl SR Mg, BTN SE 4 |
TSI, PIERE b I 5l AR R 4 R e e ] I 4%
THEEM RS, Crl LB R 2, T PR IE I 2,

2 ) o — o ok R ) 226 1 T A 42 o 0 55 97 2 1 5
W, AT U RO B 4R, T o5 190 4 FA A 1A
GIE e

IXLOILT W 28 O SIS A B il E AR B, o
ST ERHE N AT SRR BT e B, A, FEE
RS ) &5 B P 7 BECRAEARAE IR e 77 5, DA O R Y
PRI R G RE . JEIE T QoSTRIE. WA AL . S IERSHIFT
TRELPEHI AN, X S AT DO R P TR, RS
BUEARI R s R, BT A () SR i X T B ) 445
TR AN A A BT

(=) BEEHIER

i A e R — R EOR, BT AR R R e h S
EEAIRIERIDIRE, Blande ezl B mIan F o v 5
Forpr, i 2 — R aE T SREF RGBT R IR HISK G, FEAFTE
SRR E B TP OL T R T AR R G A E M . Tl
F ], BT LA O I AU A P &5, AT i8R
FERS R GEREEAN A HIRE BERT SO0, 5300, AT i
— TR R R, SIS T AR A R GOIR SR P E 5
HIEIA, ITSEHI R EERIPER] . X P77 37T DA AL PR AE I
[, PR ST AT FAME T HEIN TSR iRk Xk, 1%
T LA DR BRI B A Y, AT e R S R e AT 4%
HRERE . XM ECARSEARZGURAA R, BlandLes Azd . B3
BT, ORI — AR R EE R ERIEOR, EWLL
FER ARG P A PR I e, JF B Gt
FHIE R o X B ARAEBAR Tl A= R B S U Tz 1
AT PATE B AN TS s s IR AT BT R R 8, AT R o R e
fRBAR

B, &iE

FESRIEFACIAR, AR S R B 4808 75 v
NTTEER A B RS O T S MR S S I (R, ]
TR EGEAIHT B CRBARMT T, DGR R STtk
FURrSEtt. [N, FAIhFLENRL GRS EE T, (fEta
I H RS AR AL, DARDH AR SRS . A5
N PR 1 S i) 2R e R AT A — A 17 2
ANEOIHTFITES, AW s AR ACT G RE T, DI RSN
TR AT SR, DS BRRy AR B O RCRAN DT

£3
B, RS, KR BIE A B R b R P B SR R M AT R ek (7], R Rze2aiit (AR5 TAREORIR) , 2022,56(10):1061-1070.

AL TR, 2022,22(04):361-381.

[1ERIERR, Zasl, BEBMR. JTEAZE AVBIEG R FGEFNE e (1], AR, 2022,43(12):38-43.
2
3
[

AT 2. TR CPSS M XL R GE R85 [ D], 22MBIT R, 2022,

014 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

]
]
VA, Wk, T, A, RN, RO, SR SETRERIEIIESEIR CACC RGUEEIERFME T [T ].
1



