IREFEREEE - $£10% - £01H - 2026 £ 01 A  DOL: https:/doi.org/10.12345/gcjsygl.v10i1.35401

Research on the Application of Highway Video Surveillance
System in Traffic Situation Awareness
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Abstract

With the continuous expansion of the highway transportation network and the significant increase in traffic operation complexity,
the traditional traffic management mode relying on manual inspection and single detection equipment is no longer able to meet the
practical needs of real-time, comprehensive, and refined perception of traffic operation status. Video surveillance systems, with their
advantages of wide coverage, rich information dimensions, and strong intuitiveness, have gradually become an important data source
for traffic situation awareness systems. This article takes the highway video surveillance system as the research object, and based on
the theoretical connotation and technical system of traffic situation awareness, systematically analyzes the application mechanism
of video surveillance in traffic flow recognition, event detection, and operation status evaluation. Research suggests that building a
traffic situation awareness system with video perception as the core and multi-source data fusion can help promote the transformation
of highway traffic management from experience driven to data-driven, and from passive response to active warning.

Keywords
highway transportation; Video monitoring system; Traffic situation awareness; Intelligent Transportation

REEIS IR R ER BT B PRI N AR

e
B

Hro IR B S B A TR AR, P - HigE S EAST 830000

m =

[ B A5 S GE P AR S 7 R S ZGBIEAT L ey R F I, BARRBA LR E 5 — | % &0 38 5 AKX O
VA RATEGBIBATR A F, 2SS HaBmNILEE R, ARBEAAEEELZCE . BELEFEE AR
A, B R A T SR B Sk R0 E R HIE KRR $5Cwl/ AR GIE R AAR AR, EREASHRmZ LN
ERARIKRAZGEME, RApHAMBIEEGBRAAN . TN EE/TREFE TG R AL, AFRIAA, BidHE
IR RS A A0S | B RHIBE AW B SR RIIR R, %Tﬂﬁﬁ"«‘ffizjl/;\\%x I W I IR S w R IR IR Sy . WAL S e v £
FhIRE AL

ES5 -3t

AR MR R A S KB A

12| BT S A B IR SRR B 2T RS, A
BRI S AR sty T o GRS S AR

S, SEEPRERIHAREESE, fAEESEE 2 FEASBRBRANELRES NIRRT
VERFIE . AR RS B TAS A TSR | b ARSI TSR] ( Situation Awareness )

TERBG A =G, BRI AR B R E R I8 S B A TR R P, E OB T
Z

=) 7= = Z04E 7% 37|
M. SOBSHEBREYERESDRAOERANET, T 2 gimt s BB RA AT, SRR IR

LT ERGRRIS, WA FHCHHE R AR BRI, TERmOTR, it

1AV

[l
D\

H

2?95%%5?@%“@@% 5 j@iﬁéﬂ//\bt/ﬂﬂ 'ﬁ}— &E*I{/\(j%ﬁﬁ gil}%]/)iﬁ,%éﬁﬁﬁﬁ%iﬁ% ’l‘l/ﬁ'ﬁﬁ( j—y—#jﬁ/] 1_1—11, QTE
e BT, AUBENBERBRMEERERIR. N pery oammig, rss, sTmAsSEE., Miiyisms

B RS BARIEL 1, M LT, ZSB AR
(&MY REE (1969, &, PESRERA W wmpmomsaotitnib o2, mR—His “Sa—mH—

T, BRLER, MASIESE (R /B85 BRLE W waSMHI IR, ERAEE, mEHRAREER
o SSBETERMIS SATRE, RSB, HRET

51



IREFAREEE - £10% - £ 018 - 2026 £01 A

RS RIS TS L SN R 25 TEFR R =T
NI 2 A B R SRR T SRR, #rRAslis
TTIREE ERESHIRFIE SN, SEBDIRE R . S
BREGET NGRS fEFRER, P2 i
SEMER, MZEESRIEMGESE TR, A mAR
A5 Es Tt B RTHETERIE.

R T EE AT T TR RE A S I 2 S B <2 18 M 7T
B, SREEHBAEIER ARG SIS SRR, HE
IEOMEAE TR, SN EEN A, FoEaTih—
MR ERAL . X —HIRRHERE 1B SR
FERORSEI EMRIT 21515 Bl A SR T B, it
IR ARG RS IR EERE D SERRAMS, EHA
AR RN Z i EE AT

3 NEAMEE RERNEARE RS EZITIE
3.1 AU REHE REH S ThREA MR

FERSBEHRANER T, ARG A hEs
DBEIRRES NTERAENHE RS, BPmEtn
KD TSRS T — RN ETOR ARG WERRES EF,
IR A s A ST S AR — D 2% LR —
SPELHE— SN B BEIGE, &ERETIREEN
SRR PARE S WRIEST .

I B R T2 R AT i 2 R S SR A2 T RS B R R ) 2
i, HAMESIE TN ASIEE T R TES: . RER
EERE BTSN, AR AARIEBEREER.
R 2 . RO BEEE, RRE T AR A AE
WRSHE RESE O TR Ss TR R,
BEHURENERERAVA'INE W VA S E WV E e S ids e SN ]
SRR 8, PSR SR IMIE T T SR A ) 2 AU
I, ARSI SRR .

o0 2% i |2 A PR 35 L DES R S N ke SR IV B BE,
T PRPEA T BN AT o T ARSI R A &
RS, R A MR E RS BT STaENE,
BT P SRS IRE T, IR O PSR
HeAJo fEX—1 R, EB AT U REE A5 A Bl Bl v
TETRIL, AR TSl mR R s s 5w .

PELHE RS AL A LB 5
I ZE BRI A TR | 7768 S Re T,

BFIEEIGSE BEA S B R 5ESER. Bt
SIAGE—IEIREESOITHER, PEXHEEREB LI 2
B BB IE SERETRA), AL EEHRANR LR
GEsctE e AL ss R AR WH AR E TSR, Kl
EBDHTERV AR RE B, A3@msT
W, B E SRR IS B X R R
PBRIEST, AR RGBSR R AP AR
BB RIFLE A IARBE R TER .

3.2 IR AE LS AR BEEERHUMNIZITYIE

PSR 728 AR GAE RSB AN GBI (E, AR
BUEMUE R A B A S, e TH RS m R FB
SRS B A RTI T O B IR B2 R
B, MBI LE, XS m LR — AR
EHRIAEE AR B RS, R ERRR . FHE
RSB E LTI,

TEAUIE ERISUb B B, ARl s &R 5
fIHT, S SES S E OB ERIRR 50, Ed
IR, RIS S B s S s 523 [R] 4
TRHIE, AR BEOTESROE. fEX—PrBe, Ik
R EEDRREEAAE, O ERIIE A @iEfT
REREREMARE Lo EhRAEFE B, (SRR RTT
I 5REE THVEARSS &, B AR T ARG S A2 mH
FHERHT, SO SSBEf RS AE . B0, W2
WHE AL . HERAEE B S T A LR E T, RILLIRBIRS
BIE . FEEFFETIRE. X-BIROET R
M RRAIZE R TR &, (H Ik H 1B BB T Y B RS
fiE Y, TESPALIEN B, MR Rt — RS TR
BIRNRITIN ST B br. @ hx Py e s e S se iy
PRI, AILURBI s T E (G S-S E
Rz AR AN R 5 A R 18 5 BT R A R EIER
RGOS SLEA S HOAIRrR S INRa (R, A ERER R T i
PRI,

W 1R, ARSI 7S S RN 2 eh A S 0L
AL, DGR ST, TR FELHE ., FFERR
Sfetrit . RSN, SRS . MBS
IR Y55 R FSEATTRARE, ST AEHRI S S5 i &
TERRIATER

N

REBF

SERESHALE

AR DERRE — MARBE — TalER

,.1.

RS ENTE—) SRMERS

SHER o BTN |— LSHA

B 1 2RSS R IR B 3B AT R AN IR SR S HUE R

52



IREFAREEE - £10% - £ 018 - 2026 £01 A

4 NEBAGEEREERBSERAMPHX
SR A
4.1 ETISBRAMNZESITRERANEEEFIE

EZEEHBAE RS, ZBEBETRERGZ L
HUASE AR SRIEAEATT . (RITARSIII IS A5, 7]
RAZ BB TR TEESIN, i AR 22 3 AR IE
M, IRBIERSET PR HOB BRI . MR SCEL AL
H, WA RN ARNE EAPRIRE 8. £77
AIRESEE TR, FESER RS IR AN RIR T 5
[T b S R E e =T T

TERZ A HIAIR I, WSR2 AR e i X

Ll BATEE MBS EMAHELRE T, W ARE
TR THIE . Ui TRGEE TR, AU
FERFHAEMBIES: . BEEIEY); eGSR
HUEHK BB TRE RS T, A 4 s
TR M AT RENS B I IR RS th i [ AT T 24
s N BRI IR BT, TSEE
SOBIBITIRAHI AR, ARBEH IR HERIRIE
StEgeteMF B, AT IR R 2 R R | S n5s
VRIE T AR A S AT . BN A BEIS IREIE
BACHBITIENR, 18 RT4E & WU E B R Rl A
TERITERALEE, Mifidem S E A RSB E A e ]
Mo XA “HuE—s" MREARERIES, ABTiRGE
ROPEERSEBNANZAINZER, R ASERNE
AFIRRIP AR SRR U B B A
4.2 XBREFHRHNSEEME PRI A

LR RR RN AR B T2 5L BEBTEN
EERNR, HAAFERAREMSE . § iR Mo
AR RGBSR BRI B — ORI
BRIl SRR ST SR T T . L
P T A SIE TR RIREHT, RS TERR A
PRI EARIK, AR S B BN

TES R ERBIE AR, MR R RO R
— B ZEAERHE, TRl s T T A RES IE
AR, SEBISt E e R S DR S5 A HE
YR, Hne St IR A min TR
b, IR ERRE . HED R RS . TR R A
BERS AR R AR S 5 HE LR NZEEH L, ABIE
Me7E Bl 5 P AR R TP R L DU R . 7RIS R
N, SHEEARBINESCRTE Tl IR, BT

KEIHE BEMABRSHIHL R SRR
HEZBIRE BRI, ARG S
WIS HATERETHE, HFRMAARR ATTEALE]. Xfhd “S
IRA” 1A “EHTAE AN G, S RS
NI S I Y RS, AR 1AL
SRRV RTEIE S AP
4.3 s 5 ZiRHRM SIS BN

B TR E AL BINE M E—E IR,
ISR SRR IR E S . AT BRI E TS
S, ALERIIIR IR S EEIE . SREER
ERBEIRESEIE TR G . B — I EE R SRk
G, AP EIRE BRI EANGIE, Miiea SR
HERIRIEE. A ABEE LY, 2R S A R
TR BB TR AR, SRl T
SR R AALAE . FERh G ZUREUR A b, Rl
— PR BRI TE AR, W ARBITIREH TSRS
T, WA RS ENE R STREEE, AEHT
AR R Ok T B S il RSB RENES
PEE, BT IRE0S IS A L i o P E s SRR E,
T AR TE R AR AR

5 #5ig

B A% A TE AL IS IR R A, (RBE T
RSB EHAEREL, AT AR B IRES . KX
MEZBESBBATS A, RGO TS RS 18
FRIRAN . NSRRI B PE PR, g T HAE
IR SRR IO E. PTFCRP, RITEREN
5

b

I

Y RRBIN R E SR, A BB TE R T

[1] W& CBRtA, 5. ms AR e T AT 8 R 504
ARB 7 FHI] A THE,2025,50(04):223-231.

[2] FE. SEARERRE R AT I 5 RS ST S SL B[] a s
HEEL 2025,(11):136-138.

[3] FfE el SEARERE B R gk T2
BT 2024,(29):154-156

[4] ZRUoE. SIS RS T ] SR A 15,2024,
(24):142-144.

[5] otk Do/ bie, R, BT mE AR WS A R MG A R 5
BT R G 5 F,2024,14(11):32-36.

53



