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Vehicle priority passage control strategy for emergency vehicles in a vehicle-infrastructure cooperation

environment

Jianmin Jiang

Guigang Haosheng Internet Technology Co., Ltd. Guigang, Guangxi

[ Abstract] The rapid development of Vehicle-Infrastructure Cooperation (V2I) technology has opened up new
possibilities for emergency vehicles (such as fire trucks, ambulances, etc.) to achieve efficient and priority passage on urban
roads. Focusing on the priority control issue of emergency vehicles in an intelligent transportation environment, this paper
proposes an integrated framework that combines road perception, real-time vehicle dynamic information, and signal control
strategies. The aim is to enhance emergency response efficiency while minimizing interference with regular traffic flow.
By establishing a V2I-based communication and perception system, real-time monitoring and prediction of the emergency
vehicle's position, speed, and route are realized. Combined with a dynamic signal timing algorithm, intelligent optimal
control is applied to the intersections along the emergency vehicle's path. Simulation experiments have verified that this
strategy exhibits significant advantages in improving the passage efficiency of emergency vehicles, ensuring driving safety,
and optimizing the overall traffic operation. It provides a theoretical foundation and practical path for the construction of
future intelligent traffic dispatching systems.

[ Keywords] Vehicle-infrastructure cooperation; Emergency vehicles; Priority passage; Signal control; Intelligent

transportation system

5l AT NG, R W £ ORI AR A A e 8 AT 1Y
WRTTAZIE H a3 B, RAKBEMPUR, REEMR AR T, NESUESITRE “axOiliE” , ATHEs) % ge
L EROEAT RN R AR R AR E B ARG R E R

IIII}

I, RS NEAT RCR T TR ZL2RAT S5 A s 2 1 FREHEEME T RS EMBITER 24
B8 )R B 20, SE TR BRI 2o B PRI H AR B % FEARTTTSE R, B2 e T —

i, S B A RO R A R A FIR AL T ELm 2 AT, U AR I B e il AR X
BB, W YRR SNBSS RERE, TR B, RRERE AT OB T F S RS
AAER XSG, SSHsefEhl. ASCE T2 XOHBAE R T S B08 1T 320 . gt RS
A, RER S IEAT G, Bl BERAILEAT Ty SUAE SRR B Ao DL AT, a4

-55-


https://jer.oajrc.org/

e

R FIASE T R SR L S AT 7 S

SRR AT S T R SR A P 7R K,
HET 51 R A0 B HFER, T8 A0 HE PO A
W A B = SRS R, IR S ok KR
i Jo2 1 4, ek 45 LI AT AR e DAAS B R Gk () AR« 38
TG R 2 EE R s Ay, Wi — Bk T ET
PRIME, BN PRS2 N R R R

RO AN, B “ -7 — ik
ACHE BN, RSN SRR AT IR T HARR
Wi . ZEARKRKITT 5G. it 5 24
LT B, FA0EE ARSI SR E R 2
RN E | IBATIEE . BTS2 S E R, i
V2I CZEX R B @) M V2V (RS Gl ) Bk,
ALLSBLE S EW S ESEH ARG, BAUtSERz
5] 1A B R 3 5 EL e N, T AT A SN, AR
YA G IS v A JE A I i S AR AU R . AR R P ) R
S0 P [l R HUE AT AR HE R B R EAT R R,
TG S I FF B S RA AR, @ AT HE AT 2
PRSI IE -

REEBRDFEFEARCIER R, HERSE
AR S IBAT SR vE M R T, 38R T I — R B ik f
FRUL AR S AR . 155, 2 U5 BN BOE 75 A [R] i
() ROBE . 2% B 43 2 TR AR 77 0T AR AE — Bt A
ZER, B G I RR  AER SR E R T R AR R G
X B R ZE IR A IR U B S R RE 7 HLIK, TESE R
% BRI BRI T A, R R B A Tk
X 2 A WA IER LA T, REEw A&
R SER TR S BRI T . A R AT
NS ST R IIERPAT ) EE 2 F R, BH
EEAHENE, 4 RGAT RTINS P R ) R Pk
FH T % b A T Rt A it 1) R R A R K S ZE AN,
43 DX AN L0 i RS N & A E S PR
THEBMFERGR)ZRA

2 ETERNENZERFERIRG S BERMH

R E R G, BRI AR 2 SE
MR SeiAT I AL O T SRR AR S W I, &
Gua| N ZURRE IR, LG TR N 1 B
WHIEEL . REID BFAR2E IR A R340 B 1 ik 5
SENBILAH A . EH ARG X3 LAEEW S0 18
PR AT SRS R BB H T &, M
W 2% 6 AR AR S AL B R IR A b, R
A S ET A THATHE SRS E SR XK
A R0 T RS AR A, RN S 2E
SR FEFT T et

-56 -

AR RSN HIL ] A2 D0 S 42 ) SR St PO A L A2
FLOCHRAE T HE 0 B 42 K S T Ak e B R AR R ERD Y
s s . P, 2T 4000 S B A
RIFE AR TSI, 4 TATEEOIRAS (s a4
RFAE AF T D LSRR, REGIA
DUt 22 5 AR AZ AR P 2 (LSTMD % AR SR i
Pt AT 2 2L T, G S SR TN 2 S v T Y
RSB Ik S W A o B R BT 14 REA F 2 O B
TR T RS B R RN R AT T
5 Y AR IS U A S RN B — 1k
ek, ARG AT IR R RIS S E R

KBNS DAL 2 TR P AT DA i 2 R
BRI AT M ) 53— R BRI AT o AR BRI R 28, Ahay
R V2V OB E R ST T S
455 B IR S H L, IR | ASIE B A5 e L AT
PR o IR [RAT 9 MR 3845 PR 8 —  FRAdss
AU R A0 LA S AT AR R (R A R A . 24T,
SRR SR s IR, Ak & AR ApE kAT
BEAT IS AR, BB R — A BRI —3h
SB[ R Rk s A & BORSETH 1 B4R
RGBT R 5 2 A RREETT -

3 ZRREMMARITHESIESIRERIT 5

B R IS AT F R, ARSI E B 1S
S 7 2 R DL AL i N E AN RE PR R, P
SRR B Al . HE N RE (R T P RS . R
R RIMBE T, (55 426 R Gt LA IB I SE B 5
Paousc, BT RS MAATIE. BT E. B
AR, b B ARES D05 S R AT R At B . H
A ) 1 B B A A AR SR T L ZDAT R S 5K
W, B DR K S A R BR AR PR SRR A AT I
G5, WS S P WG RN SR S I .

ARGt ER AR EES] (MPC) 5% Hix
PACSL, M58 S S s AT L se i 5 b A0l
Tide /MBI 2 4k H Fr e 8 AR R AL RE R, 15 5 421
a5 DL IR TR A PR B AL, S BB 84T S, S
Bl 72 A B AR R E SR et o £ S I 11 % B 1) 9 i
o X3, I8 575 18 22 WP, I A i T
WM SR, KN 2 /E ST Ng R
FERTBE, B RS B 1 IRDE SR SR B IE . RFIEBEF
PEIRERHLA, — BRI 2 5 SR N Ry € X 38, ST
fil R A5 T EEAE A, DR BRI L) B IR

FESERRIBATH, MRS Sms F o s AT R 5
A SEREENE . NI, RS S AT 5N



e

R FIASE T R SR L S AT 7 S

IBRVRAS VPG, sl TR A X E AN | iR
TRECE WA B4R bR, AIWHE S5 T IR LS
WEFE, 7 bR a7 sl B A VR LT, TR
[FRANE ST S Uy By s 5% , e
AR S5, BhASUCECAE B (5 5 P i S ms , SeBl sy
FE 7 BB RIS ST M M sk )« 32
BNORBE” (AR, 32T T BEAOBAT RO AR B S AT
FOIESL RS E TS

4 HEWIESHREEEEEITME

N B AIE TR O S AT 4R ) SR T Ak
A SCEE TS R T B R A T A A, A
VISSIM il SUMO ZZid@fj 5V &% 2 by sl T i 5
BN A FOI R IR BUR T R Tl S5 AN O EELKX
F R R A A X, e B SR RS R
SRR A AW, B SR B B RME S R K
ANFIZC I . I  H AR GiAE S iR S B P R
SeAE N BEAT R L P RE R A] | A HE A SR
KERIRNR, RGVPALAS [F) S0 1 P e R 35 S bR B
=P

S EERR, ERR Y FE SR H SRS R SR TR
SERREAT AR DT R WA, R RAE R A
IR A 358 R B R e (S S SR B R AT . B A
WHNELAE SR, BRREMEZ ME SN
Z 8] AT DA SE BRI per e, DR a2 DRI B 4 4 A5 Ay
K IR T8 , 5 2 iR AT 55 5 B 1) S st ko A kit 72
W, RGRYEAS @I BNAS SE S S R, TS
WL, (R 2 EMBT R E ISR W
AL EH RS Z R RERN T, (HiE R
BCH 5 B AR SR, JLIBAT RR T R 52 31 B ROR, B AR
WRGUEITIKAR T . 1ZIRISIE I — DR T T @S
535 04T R, AR 2 MR | RIS I 2 A
Ji TR I AR AT A, Dok 2 S A REAL w2k 1
W AR T A SIS

PEREVPAN L V5 R 22 G B[R] L A5 5 F2 i A IR
SRR ZE B o bT o TR BRI NI XIS, R%
SRS mE L TS IPE 1 FPCAN, A5 54T TR IR AN
NG S A, o HYR s B4R ] S A AN BRAT 2%
K, BAATMAERGEZEAE 10 KA, HRERISH R 56
Y Bf BRI 0 7 PR PR AT 0 R SR o 3 R U A AT

-57-

KL, FROEME(E T 0B BRI v 28 R ) S
BORAT & U, FEonEHE) BT P 5 5 A S Ak 1
HIEE R HERI 8 — 8. £5 b, A i SRS A2 17
BT R R4F R IBAT PR PR RE ) 5 Al VR RE
HA& T Z ) RN A -

5 &k

TR P R BOA N R BRI IBAT IR T R4t
o BRI R TT 5, A RERTT 17 30T A e i 7 2 %
522 4K o Sl M A TR ) L BR A TR 515 5
HRBIHL, 5 SR S IAT IR P B AT S LR
Ui FIRTERR W, 1Z SR R 2 R AT Ve S5 Se . R
ORI 4 52 i1 55 B RE S At v Bt e 15, D0AG 22 Al IR 4 1
BU s HEBZEARAE LR W3 5P IR R 5T
ZNH, RSSO R BRI T30

Sk

FEKHE. B R PIBCR 2R 2R 1% 1) R0 3843 W UG 72 0]
IR AR5 M,2025,(16):10-11.

TS, ZE W R 4 o T R IO IR 2 TR 8 A
Il SRS AR AT T2 []. T FVR 4,2025,(07):71-73.

BUSIT 4 = — IR S B R BF 7T (D). H PR,
KE#,2025.

KU T3 P 58 RAT X 2 8% B [5) A o AT 55 S 0 9 5 S IR
[D]. 74 B K%,2024.

T EHE IR R R G0 A AN RN S A R % s R
F AT FT[D]. K % K %,2023.

A5 TR, PR TR e A R S B
SR 72 [J]. 30 44,2022,43(12):28-30.

G R | P o I NG A s e I B
T SRS [J]. 283015 B 5 %2 42,2022,40(04):92-100.
FARTE A . T A R T R AT 4T B
HAFFL I HAU E,2022,39(07):148-155.

(1]
[2]
[3]
(4]
(5]
[6]
(7]

(8]

FRAUFEBE: ©2025 1E# -5 FFBGRBUY I 72 0y (OATRC) it
Ho RLFELBIRILZEL TR RKRE.

https://creativecommons.org/licenses/by/4.0/

(CMoM



https://creativecommons.org/licenses/by/4.0/

	引言
	1 车路协同环境下紧急车辆通行问题分析
	2 基于车路协同的紧急车辆识别与路径感知机制
	3 紧急车辆优先通行的信号控制策略设计与实现
	4 仿真验证与策略性能评估分析
	5 结语

