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Abstract: To address the issue that traditional signal control strategies for urban intersections are difficult to adapt to dynamic
traffic flow, this paper proposes a real-time control method driven by Internet of Vehicles (IoV) data. By integrating multi-
source data from On-Board Units (OBU), Road Side Units (RSU), and intelligent cameras, key feature extraction models
such as vehicle arrival rate and queue length are constructed. A phase timing optimization algorithm aimed at maximizing
traffic efficiency is designed, and the green light duration is dynamically adjusted in combination with a Q-learning decision
engine. A dual-module mechanism of feedback correction and anomaly handling is established to enhance the robustness of
the strategy. Simulation verification at a typical intersection in City H shows that compared with the fixed timing scheme,
this strategy reduces the average delay by 18.7%, the queue length by 17.2%, and the traffic capacity by 6.5%, effectively
improving the utilization of space-time resources.

Keywords: Internet of vehicles; Signal control; Real-time optimization; Intersection; Intelligent transportation

03lF 1 FERMEHEIX 3 B3 T 2 X D145 S KT KAt
REXOEA BN T A, Hilf TR HEEE X pol-c| =Wl

WASBIBTT . GG E SRR 8RR BhAS WEE EREMNBOAEIB B R PR, 3T OBU

ZE s R R B S, (BRNPEREERR, EiRE DL 10Hz S5 #&1) BSM IS SESMIEIT RSU AL

R T ERA HEERENBG TR BB R 30%, FFHE
MR ks B AR L TR % OBU | #EFIE sl 2L,
RSU (S SITIRES, ERERG R4 M2 AR R =g,

() SPaT ¥ BILFRIMAR S 4E N S EUER, AESATEHEIM
BB AR B R O I s AT
R EE RO R R e R BRI D, AR R A (G
ZIFERETERERRE B, Ait, AR sh i 8% B NI R RTRRE 12% DAL, BEEH AR
5 SERHEHEIESE, B AR I E I SR Eh T A 5FE RN Z AT JE. AkafE i, 5l
KIAMWTIE. AR EEST TRHIER, k=2 ARG R H S LR RSN E N B =R, 5
VA ASCOIRTE T A — D3R — $UT — 5t 1A OBU. RSU #IRETEZM I B 57 5 T B A0l .

I, SEBIMEIESIZE RIS IR S . SEE M IR S = HI/Y
FEUHERRLIT

BimiEsEb B, EERAEATHESIT AR 3 o ARG
PRIBERS S B S Ay, R -RAR SR 5%

49



MRZBEHAGE 8% 11

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

R EBRMEERI R RESHE

BRI BN i SRFFEHAE FEEETEPR HERX

OBU T DEE. AIEL MU 10Hz (rEIRZE<15m LTE-V2X PC5
RSU | 55T, FRMK, FERE 1Hz FARIRZ <0.25 IEEE 802.11p
Bk | HAGKE . FRSE . FEEh AR 25fps TR <3% TCP/IPLI A

R HEA R B TINIE TS, TR =R 4 B RN
PEE FEAE N 15 e, HAkEREEMR LS5 gT, H
TRAEIB(E R 10% Ko To0 T R ebrfii R K
T 4%, BRETEIE A EEAREDL 0.5 KX R E S0
BATRETIN, ARSARCIYHR I R LS @ R AL
OB, SCEL MBI EIEHIREARTE (W3R 1) &
2 ETEBMEENRZ X OE S AT
KBSt

2.1 ZEEEMEHE X ESHF IR

NEBAE WO SAT sl FRiaise N ERk
PUEHERE SRR A . EREEEEE EH, BRI
RSU R 135 T28 L FifF 50-100m &b, 2285
5.5m+0.5m, {iFIff 120 +3° , BEEZED 150m TTH
NS TR ZEEB5T OBU BB R T = 30% DURIFE
TEFRE, HPL 10Hz iR BEEMZ MR EEIE. 2k
BB TE ST, R 200 TG EL DU LRSS,
DL 25fps M AR 1 FZEDXTR , il TCP/IP PN(%
NGRS A . SIRBIRAI AR 55 B R 2 s
BdEge, Hrh OBU B R E (SR, RSU G=f
TAECIE R, BELTRA N EREERERRRE .

ST SERHEEIRESK, SREE TR O SSEIRE : AA0 S
KA R (EY 155 %10 ) PR K UK Y
OBU #mit8, HAGHEFIE 800 4 /h Il ZARAT
B SEI4E B OBU Bl s FII3kE, Sk g4
BN 8m/s DUNTUREE XS ; AR ETHETR
BiA ZIREAE, A TR B .

N
1
Lq = Nz (xi - xstop) . IviSO.Sm/s
i=1

Hrb, L ZRHBAKE (BRAL: m) 5 N SRR
DN R SR, x, R i R E A FR (R
s m) , Xy RRIEFILERATESIR (B m) , v &
TR AR (AL m/s) 1 AREERRER (24
vi < 0.5m/s IFECL, BEC0) , XA OBU &
(rEFEATERAG A Im s LRIE, 24 OBU EidEfk K (Y
e, st YOLOvS FARe M EERICERIAIE,
BRNIREEHIE +1.2m DIN.

50

FEIZAER T IR AR UE ST IR D BE TS O,
ARRMREE 2L AR G AR SRS (2 Lag>80m I EEI RS
FAGL) , P U SR At AR H s At ot
FrItfe, FHEEEESLL 0.5s (BT AR FID SRR
TC, SR HIRE R AR AR, I AT
I Z AR 2, REARURTI ST IR, A)E
SRS T T EE A
2.2 KRME SATERFIE A ERAE

N TRENESIT B O HIEECR, Bl Ta] AR Sz
—ARE R BITRCR SRy B FREOFRGIRC R A, 5
Rl N R BRI S IE AR, EOIE &tk L E A E)
& q (B veh/h) | HPAKEE L (AL m) P
Ty, (BA7: mys) , B fort RS . WbEE
FARGLFFI @ MRS TIHS g (FRAL: s) , k AFAAL
s, OO ARITR:

n n

maxZ = Zu— afZqui “ty
‘ Si ‘
i=1 i=1

Hr, 7z FoREGEEBITEERTER (L8EN) . n TR
HOEREL, S Fondy 1 OE N IRR S (BAT: veh/
h) . g FROEAEHERN ARSI (B s)
ty FNERRSRERNTR] (AT s) , o FoRHAREE
Pil A% (BRIAEUE 0.15)

2.3 RIS SMAL I E& T

ATRIHE RIS eSS L BIAE R IR e, IF9Tis
TR AL, SRR S T SE B T
TEOUEBCI 250, & H IS SR R A 15 ¢y (R
s) S5 q (HAL: veh/h) , 2 | Awd/ed | >15% B, |
Aq/q | >20% Ik ZECERT, JERAIBEE NEEEhA T
ERITIHR A, B ARA

0z
wl(kﬂ) _ wlgk) _. 9L

7 dw;

Hrp, o, ZREMERE, n=0.02 FrFE3]
R, 7 FOREGABER A PReREL, 1Bl XAALE], BT %
ATDARF R PSS Wi e A H & R RS, ARA OD 43758 ds
SERRI L AR

SRR R =R LR, LRBEH R Nl



AT BHAGE 845 1 H

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

i RSU K258 5 ST (>80% £54572 30s ) 31 OBU &
AR (W >3.5m/57) RGBS, RIEshR 2HE6L
FE, EHEHMEESTERE 1.5 FHRERK, JEEHDy
M BEINER; REREMIL B TmRT, BIrESiit
72 OBU &% HLM JE BT, s®filfE A 8s & FFENL,
HEBRSAEFY; SRS, 2 RSU HIEE
JH >30% IR 5L = T, H YOLOv7 oG
MRS, (REEEHESM:

TP B R SHLSEER A IEFRAETN RIS
Smin YASE FEBFHMEIREETE, eI ThilriD
W FFARRRIGAER 2 A E IR E S RS, BT
T, ZEIT IR EIRAE 85% WSS 15% R
N FRRCIERE, ST AT A 50ms MR S
ERPRIRIAER
3 EHIRIE 53 R
3.1 REIZXOFEHE

W H T LB SRR 738 X O E AR =,
RS O HAMZ ORI, R BRI A B . TR
FIAMIA] 6 T, g ET 3.5m, HA . HA. B
T=IIREEEDE; ESAMRA 4 AIFZE, AARE
1. KRR AR . EiCAET . MRS RKE T, &
HAFCHERR 12050 & NI ELIK 4200veh/h, HA7RPE
BATEE 45%, AELE 18%, ARZEMSLL 8%, IEHIAN
517 \iEFAEALE 2200bike/h 5 1800ped/h, H &L
3 1 D e L2118

BOERIRSCIL = R4 . OBU $2HLE KL (s,
RSU HiH R HROIRIE AL, HEGLEET YOLOVS 5E%
ZERFR I S HE AR RS 1T, =PRSS NTP [P E P 5
PLUDP JEAIC R DS ETT A, IR 1ms. TR
JFUEHURRE 48h T ] EBMELRIE, Mgt IEELL Csv
R LEEXEE S, HREEREIEER RS
BAREFTSI TR 1ZHE = A SRR, RIS
RCRPE BT ST AER, FEMISCEELA
3.2 KHHE Hl SR g (7 il

RFE VISSIM 2023 ES SR EFEIME, DIH T
HLEE — RO RS AR T AR AN B, B ASHRAL A8
BB A NG . BB M 4 IGESHR; s
IS FSEHbA TR0 L 5 OBU #Lidiil 4 J5 I ELSE OD 4
MVEARIA, Sl SPUETRR 3B A 4200 veh/h 5 2100
veh/h, FHHEA 8% AZZER . 12% AENAIELLE], FfRz2
TR ST THE R 5. ERRRRH I R O BN

R A External Driver Model 28] . 1]/ VISSIM COM #2[1
SRR 0.5 s ERTRIERGIE . B RETRE, [P
B AN OBU i) ; RSU ARG FI B SR G S
HEA R IR ERE 7 IR, B EIRH TR R -
HER#SRIEN 0.1 s, ShSdaHEE AIT5E, gt
e A EX G AT

M55y A Sl A S S R TR, sl T
3600 s FIEL 300 s DIyEBRwIa s, ST R BRI
BT VISSIM B, $2ZEEk BEIL RSP R . HEA
FEEEAEREL, REERIBS 15 s, IFEPEIESMTT S as
PEo $ZEHIMEED Python—Signal API KA BRAEETRE 44N
EotlEs, SNEER . By TET; Rk
FEGIEAI . SRI T T e, A e S b e k]
TEEERCA . BB MR TE R Se bR s JailE , RIAT7E%L
TSR E S EIATER
3.3 TR R L 5517

KRN IR S R SC B SRl SRS B TR — H
TR — ARG A X O R E AR R R TR H, DGR
IRl SEIHEAR R . BT RE ) =Tk PRI =
5¢o FREETTZE A RF] Webster [BEIEACN, FHT 120 s, A0
LrfE by sl e o N RS RS %E B Mg
GriR ], DUEIEZRIOBAR A ke, ST R K
6 s, TALRLT 60 so —FRSRBSE—FERIBENLIPT- . AE[FI
RIBTFFRGE NS BBT, I BESL 30 S EhIREAR
BIERE TR, SuFdEEh—sE G, Wibd
ReILER 2 3 MERFBEEES], ASCRISIEFSRER EbT
2 ATFIR 18.7%, b7 %E B AL 12.4%, HIEFERE
XS ZERRER I S RPI A R A A T RHR R B TE 5 S
HEBAECEE FBE 17.2% A1 10.8%, XISt B4 & 85
BB B TRE 2 6.5% M 4.1%, ToRIF 2S5
JERI LRI XA RIS B 0.5 RO BT 200 2
DA LS PRB ATER , e G Jo 7 23 Fl) PR A e X
AT S s RIS | AHEBA ARSI, FEreAnmm HEr
I E AR SAERL, A5 R R b iEss A
RN 2, AR OBU BLsscsl “% — i — 477
ZHIURE, REfEARISE IR RS = MR ISR T Ok, I
DS IRTR], FTDASRE N BREiRE IR R s By
% B e BRSNS R T PR B R, ARS8
ARG T ARG AL G SR, ORI R GE
7E0.85 Db, FEEEY 0.73, BAHEEIR 0.79 5 FE4b
NS SRR RS, M RER S SR A R IR

51



MRZBEHAGE 8% 11

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

(Lo T, SRESRECERI RN R S AL e RE, R T
EREFEVERESYE, X HEREERSRE R
LREORE, FERRN SN RIS R S R, TR . P
A EEHEBA ZS (AR N A7 S R R D & 5 D o~
BRI, HSEhRR R T et DAl B AR R AL
AR5 B SE R X W R 75 AT BIBEIE, 4y = ZhERk Y
ESITOUE TOERREE T RIDUE S TRTT .
4 45iE

ASCEEH I ZEBR I EARINAN (5 SAT s HITRNs , Bl
LRI AN R R B TR L FE SN e o R Y
AT SIS IEERIBLE], BREDRR R T e EIT AL
(R 2SI FRIE N RE T ANS B RIRRE, 4200 Dk A e a7
TS FAN I HEBA AR BT AR R SRS R 25 ) TS
AL BETINA Q-learning fUR5E T BAF 200 ZFb A 5ERAH
SRRl . FRAAMESEL R TR FIHLEIR SR SRS
TE 85% WUEHIZRAT 15% S NERERa BT, 1
REFIEAFER TR, X TR RER B> e
[ERIHERAAC RS, LRBA TR S 6.5% DL b ARRHFIURE
RZ: VoX 5 5G I EIIREESERR, dE— 0 ek

52

W AN RE ARSI R, SHXIEEL B,
ARR A RE AT N RS s IR e T R] TR b e
HITE, KRR B ARG B SRR

S 30k :

1] mERE, B, XBES ETH2ELEReRm
S HEAL S SRR AR S [ 5T LIARKRY:
SR (T2ERR), 2025,55(03):34—45.

2] =, FEE. ERIENALZIEE S
TR S HSEB). 251 TAR, 2025,25(11):38—44+60.

[3] Xy, DL, =RE%E R THEIMMMZ AL
ARSI E SRR R AL, REARSSR, 2025,38
(06):295-312.

(4] BPER, SKPHE, BN ETEE BRI T
PR L AR L SRBE0 ] (AR KRk (L),
2025,55(03):25—33+45.

Bl —, =&, K% BT VX IR
BRSO 5. R FHR, 2024,47(24):33-37.

* IR S,



	基于车联网数据的城市交叉口信号灯实时控制策略

