& RS 1672-5328(2026)02-0037-11  thE[ 435 :U491.2  XERFRER:A  DOI:10.13813/j.cn11-5141/1.2026.0009

PEXZIBEME S AR TS SESR SHE T E AL

BRL, R
(FAMURZEAREZBF B, BT KIRIE 150040)

FEE: AL G AR T FEMS A 2 A AT BRI AR . B0 IX — [, I R IEC H 3025
75 %% (Connected and Automated Vehicles, CAVs)#LiE 1] 25 5 W Bk N\ T % B 75 4= (Connected Human-
driven Vehicles, CHVs)$LZE T 75 S HIH AR, $& H —Fp LT Pl itk 19 A A28 Je 15 5 32 6l (Transit
Priority Control based on Trajectory Optimization, TPC-TO) SR W . 1% 5% W 1 i 4E 38 T i B $2 71 45 A ol
RIEFEASTIS ], IR R D B S e, R A IR MR A@iT RN, A%
Pl o] A 2 B e AT M 2 AR o %Eé*%% WY, BTG S IUSEME S HI 5, TPC-TO
WA A SRR ZEIGHE IR T4 T 18.4%. BT RM, CAVEBIER., AN &AL
M, LA S TR H AR AR A5 R 30 TPC-TO SEM 14 S it 2O AT 35 52

KA. TR AIEESIEm kil WISl AT HEIE

Transit Priority Control and Trajectory Coordination Optimization in a Connected Traffic Environ-
ment

Jiang Xiancai, Liang Chen
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150040, China)

Abstract: Conventional transit priority signal control strategies considerably reduce the operational effi-
ciency of general traffic. To address this issue, this paper leverages the controllable trajectories of Connect-
ed and Automated Vehicles (CAVs) and the inducible trajectories of Connected Human-driven Vehicles
(CHVs) to propose a Transit Priority Control based on Trajectory Optimization (TPC-TO) strategy. The
proposed strategy adjusts signal timing by delaying the onset or advancing the termination of green phases
for conflicting traffic flows, while applying trajectory optimization to vehicles within those flows. This ap-
proach ensures priority for buses and trolleybuses while reducing encroachment on the right-of-way of gen-
eral vehicles. Simulation results indicate that, compared to conventional TPC strategies, the TPC-TO strate-
gy reduces the average vehicle delay at intersections by 18.4%. Further analysis indicates that CAV pene-
tration rate, traffic volumes of buses, trolleybuses, and general vehicles, as well as the target speed of gen-
eral vehicles, have significant effects on the performance of the TPC-TO strategy.
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Fig.1 Schematic of transit priority signal control strategy in a connected

environment
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HEBENLGREEFE/AN; P ARHER
BHE i WRAHEE/AN; R, HEHLEE
FINBREETREE, NEALRBEERE
EETIZTIRE, REFmMNLELIFR, U
BRI .
3) ZEMEEZM,
E,—E, >0, (18)
RH: E, AXX OB £ AL EE
SEHFENERR, BEELRET®RD
MARFEFRERs; E, AL LR
FENREA, BERERBSENMESE
BN A R B IEIRs, (NHIEMAAT R
MAR, REAMTHRERES.
E,fE, #AiETRITE .
Ey=Y(0m—2,/v,) » (19)

I3

E=22 D (20)
J ]/

RP: o, WEBA/FAXTHEE L
PNHRBE TREXX AFILELNREN
B/s; x, AEER/FAXEREFEE - HNE
BEEm; v, A EEA/PLARXEAEE
FARERNFIYEE/ (ns"); D, AFE
HIPEEJ EEW jNEIRS; P AMS
T BEE/ AN,
RANITEMEMTREREE, Lk
NHRBERABBEMZRERmRDHOAR
BIER; NQ)ITEMZERMLERESEN
HEEREMOARRTE R, BREZZE
(E, —E, )R AEREA LIS SEH K
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BN REEIR 453 o
3 AR R BEX

3.1 AFREEPFRM

ARREFTRTI=F AT, AXX
P S 0/R0E SR X A $R B ML #E 1T
ffe, EfpnEEREEEHERE, 5
R

IEE R a, (/)= {

Ais

0,

WNE 2c FIE 2d Frow, AFRBERE
M E AR . BEBEAILRBEE
KEFELS P RX BRI Z], REHELLE
IHIVERERDRE, FEREREENZIER
FAERNIE, A24ToF M, R 2
FrmiERT, AHRBEFIARK « (I
8 X 8 4 [z‘,_,,-i-g/vk—Ag,_,\,, Z,.,?—l—g,‘,,] (X R 2%
STARBIE MK [1,,. 1, + Og, | TR IR
FiE)o

L, S U<,

L <t<t, , (21)

—yy SIS, g, 08,

v(t,) % (6, —1,) F0.5a,,(t,—1,)), t, <1<t

'fﬁ%le%l%?)’[ xib/([) = U,(f,,,,) X (ZLI - f}’/}[) + O'Sazbl X (tl - tm/)z + (Ul(tih/) $a,/;/(tl _ti/)/)) X ([z - tl)’ 4, SIS t,» (22)

Ty Ty 71,(%/)? LSUS1,+8,—08,
E *ﬁiﬁé’{l% Uy cross — "(),»(l‘,,,,) + am/([l - tm/) - am/(t/.k +g/,k - Ag/.k - Z‘z) . (23)
FITRAKABET, AHRBEFTMRBIRZX A, PR AU KRBEXNT

nuﬁgmaw(l‘){ 0,

Ly S U<
L<t<t, , (24)
Ay L sSIs Ly

0 (L,) % (6, —1,) FO.5a,,(t,—1,)s 1, <1<,

FIRB I (1) = 1v,(£,) % (6= 1,,) F0.5a,, % (6, —1,,) + (vi(t) Fa(t—1,)) < (L —t). t<t<1,, (25

Ty tx, —1,‘[(2‘],},), LIS,

BRERAR Uy, cross — U:(tm/) + am/(fl - l"mz) - am/(i/,/o - [z) . (26)

FITERBFNBEET, AHREERR
REFELT, HAT R KRBERNOT,

RCD~26)F: 1 AEHHIME (S
SRR AD RN BB R/s; 4, AEWRA
SR HA SRR (S S INE ) BB 8] /s

3.2 MRS EFwRER

WME 2w, HARRBESRITH
SERMNPEERFENREN, XBARE
TWTEEN T IR B R IZRIEARLE, &
MREFENL MR I Z) BITUHLE 1, +2,
ARFZHET, XHRE SRR
1, ERBELZS5ALRENPTMRIEE
1EE.

4 (FRT EERSHT

4.1 HESHIRE

ARUXKF MATLAB $U{E(F E F & X3 Fr
RHEMNAZMEESEHREHETRIE. 5
BEME AR+ FREZIXA A6, Kt
NEBEEHXEKES 200 m, BEE

X dih 57 E RN IREB ZEIERIEERS 2 100 mo
XX OB EENEREEMNT: K. A,
B. 4N EOTRGREIFERSRE
REEBN2XBREERENTFE; K. A
AREGEMEBEBREARESRAREE,
B. tHORAEMNEEBREAATETRE
B, TRGESHRENR AT &R
| B BB EREBMR 2T RZHR
FHBNAEBTHALIRBEARRGR
EMRAEENZBE, DU KIRERR
FHTHEHRR,

42 XFEEAREIT
HERIED ARMEBD . F—EBDALRX
IR A TPC-TO KIS A MEBETEAG, RE3 M
WA RBTHEDT: ARIALTAZMH
15 S =2 #I 58 B (None Transit Signal Priority,
NTSP), (EAEANBARE; AR2HES
N AT (E S = § 5K B (Common Transit
Signal Priority, CTSP), X ZE&ZIT LK 7T
R ARIARRE A TPC-TO KB, T
RI3FARNON L TE, E_BrH—F



X TPC-TO KA HETHURM DT, FRKE
SEE NS HERAF 0,

43 FARERSIT
ETR2ANZBELFHEHRGTHE,
BARTHHESERENTRERIIK 3,
INEY, AREAESEFIREHIES
MRS E RN FEEIR =4 BEF M,
AR1F, AREAATBEREAYE
HEMHET, REETABNMSEREHT
ReTrEitETAR. 9%, HFERRA
HEFRFEOETE - FEBINEREB/IHAN
BEEFXENNTHEERRK, SBEH
WRAIFE ST R P U RIESENBME
BA, M0 T %77 E AR IT3E,
AR2F, BREETHLNMESER
EFER TSN, EAIMENHEILEIR
BWEMEH. XEEAAEALRBEHBEML
FBITEMRN, REABETEEX N AL
EHWEK, FRIZBEMNEERNEZER,
R EIRE(R; B5ER, HE3MEM
FIZEIRHEBART [EIAER G I, SBUEIR EF,
HERTHE2, AR3IF4MEMINEL
R BTRE, X ABKEEIRE T
R2BEIRT 6.0% o X—HERIET TPC-
TO RESHI AR = IZ RN 5AHR
BEGFEEBENRNERFLERTEM, &
REEIRIEHIE R, BIENRERTEARZ
T MAR2NE EESMEA 4 E
P, SEEEEIRAT TPC-TO %,
HERABRZEHAE N TPC-TO KEZHY
BRI, MR2PHOEMASIBELELE,
UEAREREENANE, PTARREE
Xf TPC-TO KESIU R M, FAEEMAZIE
ETHESERENTEIRNETLEEME R
T~ BENEHSEREHFRT, NTSP
5 TPC-TO WA RIS RIS L E R ILE 4,
HEEREFA, BERMAZTBEAIE
m, HEEFNEBYERIREZEE LFERE,
HEHEBEZHET, TPC-TORBRAEBENES
BHEI TS ERERNEFRME T e
#wHl, HERET. BENESEHRBIR
BERLFBTRENSHEBITRE, M
T 4 P A B A9 3% SR BAAR A BB L R A9 A 17 5%
%, REEFHBENBITHE, HIEZT,
ER R EHURBTUREC RN T RHT, 551
ARBSENRIRSENLIREREERE, B
FARREESEHRBE MO ERHE
%, EEHETPC-TO R, HEERIT

R EFEBEARE
HARBERRIR2 PEEEN 1.8

®1 MESHEE

Tab.1 Simulation parameter settings

RSEE/(m-s") 15 CHV Rz Ef8)/s 1.0
. , CAV-CAV. CHV-CAV{EF1
BRIEEE/(m-s") 4 4 SRS 1
A . " CHV-CHV. CAV-CHV {27
MEF IR E/(m-s") 11 4 LA s 2
ARASEREER sy g3 | OV TRREEGRRAR
(peu-h™)
B I (- 5°) 4 )\Iﬁsiiiﬁﬁﬁ’f@%u;‘ﬁ%/ 1 800
(peu-h’)
HEEWEABINEE/(m-s?) 25 Qwﬁﬁiﬁgﬁﬁﬁﬁz/ 3200
(pcurh™)
Q%}%Eﬁiﬁﬂ‘iﬁﬂﬁ;ﬁ/(m-sﬁ 2 AIEHEEZ{%?@%D;}EZ?&/ 1 600
(peu-h™)
LT RRIER TR 8)/s 12 CHV FHEE/(m-s") 8

TR R R RATRYE)/s 45
BERRARERRESTHES 12
ERRARERRKSTHES 60

PNHRHEZE R % (8] fF/min 6
AN FER B IS B E P 1E/s 30
NERBEREBIEIRESs 2

NHEBEEK/m 10 NIEBEHREEA 20~50
HEFHEK/m 4 NERBEIMEHFHA 50

HEEWMEHRFTHA 1.2
BERARZEESEHN

HEBAETHESB CAV R 2 FE B /m 0.5

. s oo e
EGEHZ BT EEE/m 3.6 R REE 0.6
CAV R R R [8)/s 0.1 FERK/S 3600
2 BlRERZEE
Tab.2 Traffic volume per unit time peu-h’
b BEfT5H%
HOFE
CHV CAV CHV CAV
) 137 135 425 436
[i] 119 138 413 434
3] 139 147 398 431
it 121 149 425 436

*3 ARG RO S EREHERHER L
Tab.3 Simulation comparison of average delay for general vehicles under

different scenarios

R RAE¥ FAET | BitxE¥ BiltEfT =%

FR1EWHEIR/s 16.81 30.23 16.80 18.83 22.68
FR2EHIEIR/s 19.58 29.73 19.63 2435 25.24
FRIFEWIFER/s 17.39 30.23 17.09 21.32 23.73
FRIBRTR2EY _ _ _ _
o 11.20 1.70 12.90 12.40 6.0
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Fig.3 Variation trend of average vehicle delay with input traffic volume under

the TPC-TO strategy
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Fig.4 Delay trends of the NTSP and TPC-TO strategies under fixed-time

and adaptive signal control
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