HRZBERARTE 7 % 2 1 ISSN: 2661-3697(Print); 2661-3700(Online)

25 U5 S P B0 0 vt 7 30K 2 ¥ B v 22 i Y 4 2 4 e B
SR

FEAX FmE XE 5%
FE LT REE, SE - JE5 100037

i OE: RTREMEF SRS FRERAE RAERIGERT, AAEFETRHSRIAEA LT AT
SGBAAEN, MARGIRAYE T R SR A R T B A RRT A T X — A, b LA AR A AL
KT L 45 5] ok — AR AR, EIIR T B M T e9sh S 45E A& miRdE, iR 2 Rd@ ik 5RE G,
KR FRFMBIERE; BRERS; HERMNEE,; HSEEETE; Fadissd

Construction of Dynamic Lane Management Strategy for Urban Traffic Network Driven by

Multi-source Heterogeneous Data Fusion

Botian Ling Lingfeng Fu Yan Liu An Yan
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Abstract: Against the backdrop of the continuous intensification of urban traffic congestion and the rapid increase in the
demand for intelligent management, the static allocation of existing lane resources is difficult to cope with the dynamic
characteristics of traffic flow, and traditional regulation methods have obvious deficiencies in terms of real-time performance,
accuracy, and response capability. To address this issue, this paper constructs an integrated mechanism of fusion modeling,
state prediction, and control strategy to achieve dynamic lane adaptive regulation in urban traffic networks, thereby enhancing
the system’s traffic efficiency and dispatching robustness.

Keywords: multi-source heterogeneous data fusion; traffic state perception; spatiotemporal prediction modeling; dynamic lane

management; intelligent traffic control
(=T
ST 1B A8 T U R SR RS B A oK = B B ALY
Hom N, B AE e Al B S B — AR ) G T R
BHELLIR R & AR T T AREE, S ECS B RS
SRS SRR S R E T FBER N S K, £
R A BYaR 13 G e B K VAN - 1V e el I 724 SR
BEEESITRESFLIVIERER, AEFEENNERIES
AR R IR ), NSRS RIS R O TR AL
fithe Z:Tutl, 1B ESERRS | RS S SRES T ThaiEE
GRS, DERTHEERRICE R 5 ms TR R
PERE.
1 ZRFUTBEHERME SRRV
1.1 FMZEHERERB ST —ENRIEAX
WM BEITINE T, RS TR % 285
TEIR TR AP RUECAL T, TRl ] B B T R R0 45 22
¥, dtimfis— R RSt ST e R IR (S B bR
W FARIREIEIE N ES, FTEEISRERIE L
MFAILE], GG E R MRS R
RGBT MRS, (SRR BSR4 515

JETH B Rl A FE i, AR A RS S ) A S R AR S
FERZER, S MEHE RS HINA R 2 [R5 B R HATER,
DIBETH R ST (R — St 5 mT e
1.2 ZHFFERE HESH = — SR

LIRS IEIRERE TG, T T2 RRERA L
H, D — eSS R AR, FHER S IR
TR ERIR = (RIS A S RNG—, TR A
—E, WAEEAESSONNERL:ZFERT, KR4
ST T — Al e, SCBN BB ] 5510 B R
1E, 2SR NITHRIEERE IRT My, &2 %=
Gi—ROERS TR I, dRifbai BB =
UeLERYR, VEARHIERRA IS ANESS, fEIEER |, RAZ
REEHRE GRS 5 B AN FRIE R E A R TR & 2R1K . Fil
BRHIEARREE A -

F, = [fL, >, .., 1] e RTXP

Horh, 1A% i ANEARIRAE t I8 - FORRE, T h Rt
IREE R, D ARHIELERE . 1Z AR R RS Y
AR E B G — i BN s [RARHIEZS Al . Bboh, $1%
SRR AR SR AR, R AL TSI (E
FHE SRR TR, (S IR IECE RS Al | (R

27



ARZEBRATAR 7 528

ISSN: 2661-3697(Print); 2661-3700(Online)

BIRSEESE, fEs i B RS BBk, M S E R
M EEms R, R MEIRRFIESK R, DU S
HOCHERS B MO ERE R S A IR R o B2, TR
B LB SNZS WS RE R EHESR S, AREIRE
IR ST R LR Y S TR A

1.3 ZBR SR EIREE 5 SLRHREUR R

AE IR RAEIRA RN N AU A\ Sl R
FIFRIER, AR & A TRHIE Y Se B FaR RE ) S50 ]
TRAURRE . TEZ R SRR A AR R EbR, R
AW PSR = EREESEFRIEES. Z0ERA]
PEMAALER N PR YRR SR, (EARRE
TR AVZIE TR SRR TRFREEHA AL | BB TR
PRSI R S 2E S R, T R E I Bk By
[REE TS OIS NIEREESRLEFT R, A e
FOIRMPEE AR, IR MEASIE R EAT ARSI -
IXEHBRIRTR L Z IR G IE A SR, A8 R RS —
HEl, BRAFORA

Se = ¢(F, G) = {s{, s, ..., s}

Hrp, FVBAERHIESRS, G VEIGINELSR, ¢
APIRFSHR AT BREL, ST A28 m BIRKHEIRE t A (E. %
PR BT AR TR R L SR E DR . SEE R
BTG IS B EDSH R A, DUSBEEnt 5SS
DRSGREEEIH, PP RARGINAER 2T MRS
PR AE B AR AN AIBERRE 1o SERERB AR AR R
BN FHERGE . TR B SRS TR
P, SRHUA AN SES SRS IRERE], UGN
KRS, S AREERES BN NSRS TR oK, dhse
B B T R FR S F A ST

2 HEIFAENRESTNEE E
21 B RMEMNREANESESHERGE

YT A2 A GNEA— N E RSS2, Hie
I REZ IS EEF AR . SBEMRAS . BAT T o sA
IR ETIRESEL ER RN AT, LTI, WiEREms
23 (A R E S A5 2SR PR, R SEENANES
T RIS RIS . BRI R, RO AL 8
WG AT B A TR

G=(VEA)

Hrh, VOAEST SRS, E VS, A KA,
0 _EME IR B s RS 2 A e 2 N AR . 7
AR b, FIREGIRM S (GCN) T Snl i g tat
lfh, (RGEHESZ EEGRURME, dmssaH—bhrg i
R SR R E AT AT S A A M R R ) B E b #k
Ao e 44 P SR P (B IR T (GRU) BEfTEHI R, DASR
ECRIRII AR R RO D) SEE AR VR . B Esist bR
FE 234 (ST-GCN ) AEFEEICE TR R, FIANZ

28

TR R AR
X e ]RTxNxD

Hrh, T ARHABICHREE, N ATIAS, D ARFE4RE.
BT D AR T 5 A 32 AR TN § e pT° XN,
BRI AT .

Y = for_con (X, A)

HAR, forooy MEISH SRR S TR, 1
AR RSN RGO, (B2 g5y
ISRV RN, 5 IMEHR S B > RIS
A, DURERNES SR S Sk, 1oh, i
THEAER PR E R AT, AIEEIERIR S | ABIZSAR
B U, (R RS A RS, 7
GIBIRTHE, SHUR NI AEJHGR, HETS iR
WSS AT LI 23 I P O TR AR
2.2 il 5XBAESHMST X RET

BT RSB T R, 2SR A T e (L Bh s
R SIS R, TR R A 2 R S
S IO, (T R A B I IR S RE
Do AT R 4k T & AR T I s
BEBITRED . TRRIEEKSE , STISHEE SHBA R SRR, X
SR A R T A > s B o 1 B R ER R A 52T
AR, AR . VRS TR R
WS BAUE L, TR RIS S T AER .,
HEBRET RV ST, Toremahd AR BRI,
R 2 R BRI R T L R BRI, il
IR TR, FETTAR & SR TSR s B
LB HRRAR
2.3 ARASTR M X2 5 FEF 5 Wi o 8 3R A S M B 4K,

TR A TR 1 2 B2 7 e e TR s g o (10 T
He, TGS RX R b SR R TRS EE 5 28 R 8
B, T, TR IS (e
(I SRR T R AT, IR AR et S R R
SMRREE , MRSBRETIRE Y e =8, — s,, TREHIE A

=7 (v@)

Horb, oy WEEITEREL, OISR R,
FRARHRAS T AOREHIRY 1p =y (0 (s0). W2 T
DT

Arg=r—r1{

_liATd

SPLEHIERY L5 AP % n = Dl TR
ISR, b, EEEFIRN R S TAER
RSO, TSR TS O R FROR
SHOHGs S MR ], S AT — VR R R, L)
FRIER ) A TE AT 5 L1 P9 B 65 RO BT i R i
BEBERIHIAAL. TSN R B FUI
RERATAEE b — MEEE (15 580) | TiEHE



ARZEBRATAR 7 528

ISSN: 2661-3697(Print); 2661-3700(Online)

TEH A M AR AT, DA N LB PR R

3 Wi 32 3E W 48 R Y Bh S FE B HE R SR R
31 FERFAELARZESAREHEN

TEYR T A 188 [0 2 Hh S A7 Ze 1 1 1) SRS (A U BT
e E IR RIS I RS L B 2R R, BRIIESR
Bk R E A . ERINHE T2 S R R R A R T
S5&EPME ERASRER, ERENE T E— BB
R FNFEE R A RN OE SRS LU T 7R
SIAENL, FARR T IS A RL R, — B EREE
FESAREE ., AN A EEER S0l = & st
TEES I 2 A SRR BRI R S . AR |, 2
TE P B A e/ MR A 115 2 B [ i P [ 2 0 A A 8 A FRUE
PHIAT AR CERETH, SEFRN A, EE T A N T —
MES BB RRRE A, CH RS IRE S
WREAR S TE 15 98—k, DUBEGIME T Bt E
LI RR . SEERISHTIOR L, IRTEE R A AN
LSRRl 28R A P ASERRAE DU (F ST Sers 5
B HERZ, DIRIESIES B T AR T REA 1
hA. EEciEh, & AR x| TR0 2R i 4
Aoy R A e, E Rl E S

¢ <c{01,...,L}
Hrh, LA BER R ARl B RS, T e an N2
xee, [ -xl|<d, view

Hrh, 8 MBS BERATI RN R A TV A B A E A A,
NAZEGE RS G RIgSEAN HdEd, &
TB RIS ) N — B, RS — 581 Nt
I BIACRE A [ e T T T 1), 50 i B SR R I
gk, hifnBE g RIS P T IS HHEN T [ Mo B A2 i A s 5
31/
3.2 ETHNEREFZEHEEZSRBHITIER

FET RS IR ASFIMILE RN AN B S 22 5 s ol e R 1
3 DU/ IME RS SIS BN SR KA RGBT TR O BARIY
SRR BANESE, I SYR TSRS T2 — B TReS
PUTHLE, FERIR: . Fafdik S rTig bk 2 RIS P, 2
BB, DA e ) AR SRS Bs TRE )T . T
JEAE . ZEFRIE | SEILRER R S EP R E N AT,
MARAY EARBREL AT BRI I8 B G S5 AR 15 A/ N B

AT R TR R, 26 S B iRl AR & 5 TR
STEZTR AR, EARRREGRIR A :
i . D.
rr)l(tn;\[w1 i(x0

Hr, x MYpTEEAEES, Di(x) AIEMATEER
BT 1B BER TR, w AR B E, A
DRI S St B g e oy ARG B 28 ) L R SR A R S
226 (MPC) 3R, fEf— RN AREIRES T 45
e PR T A MY AT RS S A TR AR SR,
DL SRIS I ATIEIE S RS . SRISHUTIZME iR
TR TR S5 SEE FIAR A R sk R WL, £
ANIHE T BYN SERCIRAS AL . RIS SRS R = MO
RR, i R SRS R S B T RSB R S HZE
REHAET, 5 IS LRI RIS E ), ML
AN BEROTINMR S AR R AR T (E RS, PREE SRR E
PR ARSI e slT, JHBE s RS
HASHBIRPANR . Rg DA iet, TS ESEHR
5. BRRMAL., FiETRRAENEREE, FHITER
[ sl O DU T R GRS, RS E R &1
2R RARGIR 520 G TR, DRI N — R SR IERSE
— Bl
4 £5iE

WX HE SR T BB TS S TS RO 5
K, MR TR T 2 SRR G s T E S TR
Hl, BRERIE R B R T NER B TR S ETRE
Pho ACKIFGT AT —25 | AR PR IR SRS X IS

[FIEEEREZY, ST SRS AE AR A BN 2 v () B RE
BRIV K

Sk

[1] IR PO e S — P T 2 IR S R s R R R
T[] 4 154,2025(1):127-132.

[2]  EOFESS, o Rl S R T SR S AR ik
THSHFR I HL DI HE,2024(24):162-164.

[3]1 XNER. ZIR LA R R S BAL AR R, F—— LA T
UKIEZEAFI[I].7K |- 224:,2024(24):184-186.

TEEE: IR (1998-) , 5, HEHbA, AR,
B TARIM, MERASEANR S5t | KEAR ST

29



