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Operation and Optimization Strategies for the Electromechanical System of Highways
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Abstract: With the continuous development of the global economy and the acceleration of urbanization, transportation infrastructure,
especially highways, has become one of the important pillars of national economic development. The electromechanical system of
highways plays a crucial role in ensuring smooth traffic, ensuring driving safety, and optimizing traffic management. This system
involves multiple fields, including fee management, monitoring facilities, lighting equipment, and information transmission systems.
With the rapid development of technology and the advancement of informatization, the technical complexity of electromechanical
systems continues to increase, which not only improves traffic efficiency, but also brings unprecedented challenges to operation and
maintenance management. The complex types of equipment and highly integrated systems increase the difficulty of operation and
maintenance management. In order to ensure the normal operation of equipment, reduce the occurrence of failures, and improve
operation and maintenance efficiency, more effective management methods are urgently needed. Especially with the introduction of
intelligent and automated technologies, a new solution path has been provided to improve operational efficiency. This article will focus
on the current operation and maintenance status of highway electromechanical systems, analyze the main problems that exist, and
propose a series of optimization strategies based on advanced technological means, aiming to provide reference and support for the
construction of future intelligent transportation systems.

Keywords: highway; mechanical and electrical systems; operation and maintenance management; intelligentization; whole life cycle
management

BB A TR MG I S R MR, Ml AR Oy BESE, BUONIRTHE4EE BIACR . BRI 8

ARSI P 2% P I AZ 0 B 7 - HLHL R G4 Dy e A i 0 2 1 Té] NI R ARG YR IR S Pk
TS, W T RS MRS WR&, B 1.1 R EIBITREREL A I B Bk bk
TEIE WA B XS s B AR A B e IS mﬁﬁu%ﬁ’]ﬁ\%ﬁﬂzliﬂ” KIIAE T A EE AT,

FAHTETBL S T RIE A RS ROS, . R, BEE XM (K& B RE ) EOR B R AEUKIR L B AR
VMK H L, REERE AW, BAEREIN WU T, RN 5 28 E, SEHRE N
(P B IR . WL B AE R 2 S AR M N ia T, TR i, g RNEA MR eRE, BEEEKY
2 PES RSN R W, SRR, 2 SRR TR A AR AR, T 5 A v R B R .
Wi o AR E M S A . BRSNS T giit, SR ET S B R SRR L Rk 40%,
WA 5 T Bl AR X O AN P RE TR A2 LA s 2 B i A A PEREFERMZ R Z Oy E R R . SR,
BHEEHENTR, HREEAOVTIRRKES. £ HUEAR EE’JE’“TéTl%ﬁiJJD,%EE%EEWEI e, B
W, SIASGGHEREAR, Bk, KEdE. A TR (SRR BN BR,  Zaia g AR R 1 TPk

Copyright © 2025 by authors and Viser Technology Pte. Ltd. 13



@" VISER

BIRET L - 2025 584 A5
Smart City Application.2025,8(5)

1.2 @I EBERNRE

12,1 &AM RS —

AN [ L X1 o A B FE ML P R A e Y e AR b A
RS EAFAE R 2E 5, (HAT R A e (38— bt i A
A, friagiid i, AT RBBERENSA—, BRkS
FOARAE VA E R ZE 7, (R s 5 4B e
BEINE A BARN REHEA M, , 75 BT A [ 15 %
REAEA R R 15 e, PR T SR AL BE )RR, g
T A RIS

1. 2.2 TR HE4ES R R WA 5E

H AT iz ge B0 DA sh 48 o 3=, TR & s TR
RS TRI P 44 1 R AR BT V24 ML & 8 7 R AR
W 5 A AAAB TR, SRS R K, P
SRR 4 N KR 7 R, AU
DT i gERiAs, WA A R & KRR B I8 AT o REAE NS
T RGBSR A RN RN S, R
Je B HERR T S U T WIS, K B HE 5 i 1 02 8 A
A,

1.2.3 NiAKEREIFFIERIAR

ot 9 e WL R PR RS e . B ATHARAFAE W AN o
Z R A BRI N E S HAER, TSGR EA R, 16
B R EE, FEERNRSUERES, REKEN
REK . B, ARSsasa bl BOn et 5 & m @, 754
BMEMEERIEOT, HEFERKNEAGEE, B
BB B RA R IBAT . Ik, E M A B i AR
W, BT G IR BRI AN SV EA R, TE R IEAT

L2 E|—ERERT.

1.3 AN EREERFIL

a4k TR R ROT AR T T AR N LS8, 1
R A7 MY P AR JE Ml R AN S B 22 58 I BOR N A i
FHEA R . SHFE, BARANRWREIER K, SFH8E
ARG, L KRG TAERES R 2 M.
— U SR A BB, T 4R IR RN, 1R X
—AEIIL B A R R I T BEE DRI KL
I S5 B LB IR B R , AL BE £ 43P 0 I8 48 N B
MEIREE PRI T R R Y . SRT, ARSIk &
TEVRFE N ABERERE 75 07 200, SR AE LA A2 4 AT HL L R
GuR RE IS HE I 75 SR o B H AR N U028 R B AR
PR, 3 DURE SR M R S s iR e, 5 BURARZE K
52 Bl — g 2

2 IEHEIRMLREE

2.1 MRS HRHREEKR

2. 1.1 BH/ENESHN RGBT

T RN RS RS RN, YATE AR
R S 4ed R AR R I A R P s R G B H . 4T
XPIERIIRAT, AR 56 R RS Bt T 28, DS SR 4% (1)

14

AV, Pem&rE A, PR gEd TR R 2
ARG IE 1) 23S SO E V5% o 5 B R T AT 1 (0 S R T LR
Wisa 4 TAE I B2, S8 — Wb iR RIETE LI, MY
SR B AT 2> TG I, AEAR KA B FRAR T %
SRR SER A A I EA S, AR B TR
TRECHE, ERESE M4 TR RE M, A M A %
ML HL 28 G 1) 58 0 s RO RE AR 7 ) A o

2. 1.2 S HLHI AL

T A BT T % 1 D REAN R, Ho e dr 75 R
AR E R B OB, W RS 2% 8
fERXAISE, 8 R T e 77 5, JFERE LS R
Gt, LUK PR el IR 1 4% b S S0l 45w o T
R E | RGN, MR ECE Wk iE 1 7
DAESHI4EdP A . BRI, IB4E SR & ik R fS
AR H R A B RN, 4R PHUR PR R A BT .
TESE AP HLG, WA ARSI L& B,
SR R g e B TR AR B0 2 KR 4 R, R G R PR A
bl 2 358

2. 1.3 BRIKSN T ISR AL

MU #0847 I P A ) K B Rk 2 e 4
PR B AL T SCAE o A T R ) A B I S R SR
YBIESR S BT KBS B TR AT, ks
BATRASHIVRAL SE IR HE . 2T RBAR A bR, arxt
VA& WA QAT TN, R U R AT AN, DA
P didr 3, PRI A b 1 A A MR o B DR Bl I v 5
B, AU RER A A L N T, I 4y TAEM
THRIPEAN TPV AS 20 05, FEUR R B 1 & B e 2 32

2.2 BRI ARRRERF

2. 2.1 PHRIN 2 A Bl g 52 e

VIR LA )72 S, A5 75 ATL LB % (10 J22 5 B A
BRESYE IS . B I AL A GIS PSR REA
BEFB, Xt UPS Hjh i B BEIEIE X R S5 5 < 5 Hik T
SERFIEI, — HARE SRR, RGERLRIR BTG,
DA A2 2 N 53 G0 SR HRE 0 15 it o ) 7 v A B A
2024 AN, (EBHIZITHRIN RS, RIS
PR 161 /2, HEAAR R RO BT 40%. e Ak 1 i
RAMMUEE S TR IBITIRES R AR J1, RO
HR B TR HE I B S

2. 2.2 N TR RedEsh s Wi e 18 7t

TEVE % i B HE A ok R, A N T8k (88 =04
PAFIERCRAR . RAR RS N TR R AT,
545 W RR S g A 1) B 24 7 )R o T HLAS 2% S B,
JJ3 5 A B AR T AR N AT AR HE LR3I il SR A R
PR 5B A M PR . DAV R A U = B O, AT
B2t 2 40 149 182 F AR R g e 149 8 B T 45 4 22 20 438
CAPY, BCAET7 AL, RO IR T . R BE IS &

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AR - 20255584 55
Smart City Application.2025, 8(5)

@f VISER

RIS TE 3, g5 g s T2 R 2 2 R S v 85, 9>
DRI R R A o 5 35 A T IS T R

2.2.3 XYBEROR T IR BT 22 4

W B 7 Gt 1 Fe e PR AR BHE 2  EAE = A BE ML LIS
Yerh R SCBEHAT o XHREERAR MR, i 2 il re 8
DAAS AT B i 5 R AT A7, 33 P 9 . 5 Bk &5
HHAT AR AEME . [, FEEaLBARMMEH, (15
Kt o A% RN 55 25 SRR T N B o JE T X B R AR by 2
FIBE A B 2R, [l R A BRI B R e 1S 2 B3
$ETb, I B> N I SR 98 E XU o

2.3 BUNSRES TR

2.3.1 ZJE RIS ST AL 2

SR FA A A L PR T S, X TR A B
ARG E R R E KRR . R R R R S R
NN Z R N, R A e S, ([FiagE A
SR T 5% R DRt s B 4% 3R A L ) BT SR A7 47 i o
TR A A Ik, 0 Sl Sk, NG E S8R i ALA
HHJeLT e, DIIIRIE R BT, KAV AR FFE D
72 /NBTIERSRIEAT . EEMMAE AR, AT
ST ) R WRAE K, RIS PR AR 28 ) 1 % 1 75 R 2 o

2.3.2 &AM

T A5 IR0 o RRAEAP RS AN 5635 1) & AR HE A 2R o THIDO A%

G 2% A (R R [ 2 188 1 [ e, 7 3 ST DX I A A IR

R “HOCEREINIGM” B, DIGE R & R R
o 256 R eI FE RGN, D8 22304 1) Pk B 1)
FE45 25 2 /N RAPY S Bl R bk b T DR % 1 e 5 B 45
MR o AN EE AL, Fi24E TAEE IS, N
ML RGN K AR e st 7/ iRk,

3 ARBINSHEEE

3.1 FENEIIRR

B Sl A B AL R A% H 28 S 4, Al ki g
855 3 E B AR o AN KX Rk, B ilA R
(R WAL ARy B B B R s 4E N A+
ARACFHIVCED, 7T CAHE S R I T o A s skt o 43 2 85
W S PE B SRR AE T BOK A B 01 A e i fs2
WTRE T B AL B R 77, 3 AR SE R A P & R

3. 1.1 4y EERIAE R S

FIEA LRGSR SRR E L, KA E RS
S, AFEZE RO T R EORAAE 2 7 Rk, SEj gy
ERFIRNS A5 2 OCHE 2 AR R R TR, AT LUK
BYEN TN HF—AF—LRK” =A%%, 5l
IE B AN R B RE KT IS IRAE o X8 NBR 5 T, B
SRR (1 A S DL A R A R T bR R
IMFEEEN A — S50 1 A TR — 532 T 15 2%
WU 2 W SIS S RE T, R AR B0 — 6 53 4 R AR e Rt
PETF I AR ML o BRI, BT X,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

’

WA EE b W TN A D T B RE T, R
PETF AL KA L I HR 15 58 71 S A BA A 2 B

3. 1.2 SEERAEAU 24 1

EiEgE N BB R, BESE S [ ARE T, (H
HRZAFN) TAES 5, SEEE SR N IR H o it ST
FERMT A &, BEILEIE B 5% E . WZId FH
S DL A S, TR T AT DATE AT S B XURS: (1% 0 T k47
NEAKNE LR, AT N SRR ST, HIGFE, 85T
A5 AN RIS B 46 Wb 4] () B e, W] DAL I 4 N B A
i X BRI, R A R AR T R

3.2 MmN HI 5 % R

3.2. 1 GRCE RS WAL I S

Xof F i A AL RGE RIS 4E N SR, B Sk
AR R BEA R 0 L0 TAEBN 77 o B8 A% AR I %
B PR T AERE £, il B VPN bR e, 048 1 2% SE LT
TSI ) 40 e R s e bR o I e d
P54 TR, BRI 52 S N R 5E AT
%o AL SPOVR RN, gk R TER A 5%
MR, AR FeRes: S 5413 71 .

3.2.2 EEETTHMENLHIBIR 2

TE R A FHLE RG RS 4ET R, 55 7 ZAR FER
I TR HIME 7 RENGURI A e 52 25 1) V5 4% W5 i 8 o Dyibe, 530
FTR PN RS Bk . @I BT AR O/, .
W IBHEEZNTITREE L FRE . b AR Pk %
PR A B e, e o SRR E A . i R
FEUIEE, S IGEERERT LA E AN, A AR T ) A FE
IR B, CEALBETRA AT, B 1A S A ik
W, GBS B E L, 1B R W RS
FRE, FEPESSRI TG AR A TSR THEE R T
YRR, IR T RIS S AN s st B o E
B, JEINX RS, AOER TR MEAE S TR,
ARRE T HARBIFE D, 32T+ T BIBAEER 7.

4 BENWRESETHEHEKRRELR

4.1 ERMEAFARBRERS

TER BE M BRI AR P R B B 5t T, HLH RS 423
4 AU ) B 28 T 0 4 1) Sl 35 3 o e ek s 0 e
JG (RSUY 5 %% OBU B RLEMS, IR T Sl s iz
S 7 [ 4% o 224 2 A TR A ) ) T S BRAE A B AT R
BT, REUAETE H BhA R LR IRk 2 RTINS, S
R BN - i AT AN B TP B B, YT
TR B R Y R SR T O R ARSI
U, 58 FAF RIS b B R IE R K
BEAIRTE T B A& 4 B Rt , 18 Ak B 3072 3
5 % At R il P R P P R B T kAl

4.2 HFTEFKRIRE R

BT 2 AR HAR M AL B R G — 4 nT AR Y,

15



@ VISER

BIRET L - 2025 584 A5
Smart City Application.2025,8(5)

SEHL T DB e % 5 R AU ) 1 SN R A A L i
TE e A S AUL B 2 T8 AT 000, RS A TR SC B B
R A Ag i, FEHE YRR T AR PR TR IR
B R AT QR A e & AT S 4ERE S, 2 5Tt
TR TAIRE 7, D KRS Bt e iz e R AL T
APFTE e AL T TR S PR e, i
P2 S AR, O R AL B SR i, KR SR T 5%
I AR L R

4.3 RIREBRRRREEE

BEXTREIERE S REARSE P IX I, Wi TR A e A
il BE R G0 5 B RE IR 2 ) REVRE BLAA 2R L T B A IR AR
W FUETNGE SRS EH RS, LIl TP
it AR L A B AS LA T T - ZR 28 5 1L B8 N 1% 4K R U
FEMORAT G 2 AT HR T, A AR T REISH M. [,
I AT B RE R R AE, B REFESRAR A BRI 5
SUBTRFAR R, HES RARRE B N BOARIEA, (Lt i
BEHLEE R ST R BRAL 7 T e T

4.4 FRREHETHERE

WS FERATWH I FT &, BE B HIER SR
KA 5 TR AL IR S T Tr & 5 Iia et as
ARG, WL “BEmEEgE R F Gl b APT 211
FEIBR & B O, WS B =07 PR B TR kA ia 4 T
o, F T CTR A i 12 R TTA L 150 DU T 55 T fiE
R RER. P SRR XTI AR T T a4k T A
(I QUHTE 71, I A KA I BOR AN, AR R T 8
—EAHARBE AL

4.5 fRELSXEHhER AR

BT XS s 6 i A T 1) A, HES N AT B T
[ PR3 A At B R A1 o K = 0 DXl o 48— v A3l 15
W R ORI HANAER TR PSSt M T IX

16

WIBAERE I . BUATRURE 55 Bl T (B B S 2R R B,
FRUEA TR R T A R T 48 1 % e Ak B A0 X
o DX 3 R ASE CF T e 1 A% e A7 O 22, T8 H AR HE LA
5 RIEILE, A m i A B AL R G FL @R T
A A A ) S e Y 45

5 £5iE

FER BB Fl 58I T SR TR AR RSN T, &
TN ML R G0E 4R FE 2 I A DAL i 2 ) B B AL
AR AR R IR ZI 5 B o ANHIE 38 5 ) S 4 2 i A 17 B A
R B RERRRNH . 5838 B S REELEH SRS, REt
PR R T B ARG L SRR USRI N S B
J SRR I L SR, T A I I (1 S B B A R AT
S5 S B AR KR ORI BE ST, N LR BB i2 W R GeH ik
Wi 5 AV B ] 1 4 5 A% G XK 6, IX i AR B S
T TR B B SCR S R % . AR, EES R AR
TR S B G B A Bhia AR X m) 7 3 i TS — 2 i 4 5% — % iy
AbE W STARAC ARG, T DX 38 W [ 3 A E B F 2 S )
NESAT O G BB BRI T REE X @ —
AR, IR A AR R R
TP RN EL TS 5T REUE 4SS, Bl BRI RS
FARCIF R SR T RGN, BA LBV RS “EER
B, SFEEE . SRS MR EIZ4EHR, R
A2 108 5 TR S e 2 4 % ST 1 e R S A

(&3 3Cik]

(% T#H BEANENERAERMTEEEREARR
[J]. B F &t bR A, 2024,8(4):83-84.
[2]HME, e m, it d. R A K I BT kL a4
Aot (7). EmAE R, 2024(27) : 124-126
e /- hiE 4 (1995.10—), M Hl: B, Ak BHE
THRW, £%: THEEEL,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



