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Signal Priority Design for Bus Rapid Transit Based on Prediction Method and
Effect Simulation
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Abstract: A prediction-based transit signal priority method with coordinated signal control along arterial road
is established. Considering that the buses’ dwell time at bus stops are influenced by numerous factors, the
ARIMA-SVR combined model is established to predict dwell times of buses, and the buses’ arrival time at the
intersection is forecasted on this important basis. By comparing the difference between the predicted arrival
time and the ideal arrival time of vehicle, the cycle length and green time are adjusted according to the
calculated punishing factors of extending and compressing the cycle length. In the process of cooperative
control between intersections, the physical conditions in graphic design of intersections and the coordinated
controlling conditions of the intersection-group are included in the constraints of signal adjustment. In order to
verify the effect of the method, a VISSIM signal priority module is designed for a typical engineering case of
BRT system in a certain city. The result shows that (1) the correlation coefficient of bus delay at bus stops is
0.890 4, and the prediction precision is relevantly nice; (2) in the case of improved signal priority
algorithm, the status of intersection delay decreased by nearly 50% , the bus headway consistency decreased
by 38. 8% on average, besides, because this algorithm provides more adequate buffer space for adjustments
of signal timing, and considers the side effects on social vehicles when changing the green time, the social
vehicles’ delay and queue length at intersections also have reduction compared with other priority methods in

the predicted signal priority algorithm.
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Fig. 1 Flowchart of predicted transit signal priority with coordinated control
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Fig.2 Schematic diagram of signal adjustment

N =

Mod(%) A3 S

wod( L)1 ifuiws

(2)

Kb, THRAEFNE BRsc A e E; €
A& S I ml A il ) 2 S R A

M HFRAE S AT 8 28 0 56 I 45 R A A
TR AN 2 28 2 Bk I, 2 X A5 5 B %
TE T AR G 0B, 2 A DU P A ) 3]
INEEFNIK
1.3 thEEFIEZR

AR AT N X AU 55
[ RIZ000, e LR OriEih o,
1.3.1 TAHR

AR b vl AR RS (IR 3 T 1 28 XL
ORI S BRI AT N i Bir /s e Jd 4 AT Bsp
I‘Eﬂ 8 min *

™~

gmin:7+V_p_]’ (3)

o, g AT NG B T B S SR KT I )5 Lo AT A
WERGE KR VoM T A B (ATECL. 2 m/s)
1 g 53T Bsf ] 1] B
1.8.2 ZXONLMLAR

{5 S RC I 2 0% e 28 U & F 29 0, BIAE
HEBN A8 K A FR A DU, B R A I 1 o K ) 0
{H, BOREHNL ST I (15 2] 780 MU, DA &
AT IR0 45 M 0L 0 223 A &



132 R

SIS 3 34 %

HeBA U 1, 22 X B K55 8 €L o0
6001.6,
Co = max{ioi(l w }, (4)
K, €, N HECE i KA A WAME ;o &4
PR R HEBN AT K Q, O 25 AR AV e K 42 8 i
NS ADI GG L s 0,25 AHAHE B BE 18 1 R 5L
1.3.3 X OEhEEHES
TEANTEIR 28 SCE Pp [l 45 ) A 6 Ak 1, PRAIE S 28
ZEAEAE U [A] 11 28 50 0 Ak S 5 PR %) s B X[ 1Y
RV ARIE 2 38 7 b I 4 1 58 S 11 8] ()32 47 i R Fnga
SEPE, [, PR B B Bk & 0 0 AT B
FEAHE, 3XAE3E S ] ) B[R] 28 % BE BE IR 45 A 38
ZEmMBERIR 5 AL S A, 38 S [a]AY Pp ) 4 il 29
AN

b
vy U,

A, C OB R i ) 2 JEFRIEL; s S BEAY
G RLERHE; v Aoy 2300 A S ARG B X W]
i ERRATRER

SE I AL AE 2R GEBC I 7 58 R 8 22 1T — i
R (AT BRI T R s i (5 5 R F5 A
WrRESE) , SPGB 2 2 A A RO
LA ZAL

S A A WA S H A B BOCRLRG (A5 &
SN FRAH A AN R ) A, AR
T ST HE O RS RE BN R, X AT A L B
P AT B ) A7 AE 22 5 0 SRR 28 S8 A AE ol Y
AR A] ¢ B o B B 25 RIS s, Bk BeiB IR A5 A]
RS LRI B2 ST a) S (] B RS 1 53l i 5 5 S

ce[%2], (5)

BRI S IR B s Z M. ARAEAE IE G 1 B s Al BE
L, RTG53 W 28 SCH ] i 2
ZEET L, AR S R 3 ) S T A K R g
S (] Bp ] 4 ] ) i 2%
1.4 AEHNEER

BRT #5385 15 8] (18 KNI A — 2 P 1)
B PRIAH DG, AN S A R A S N BB R Ge Al
HAEM ., AZESRREEMN. AZFE 518 AR
BRI a a5 R, e —E ARk, BT BRT
SV FEATAE 5 LR PR AN AR Lt i SR 5 1, ABFST
AL AL Ay e %k BRT 4 452 3 B ) 32 47 i )
KR TRGHL A 28 ol 8 P RE R[] 40 S R B AR DGR 40 5
LM A, X P A3 43 KT I 25 B A5 i B ] 14 B
() 2 ) R G PR R P T A e 2 . e B Oy ik
F, ARIMA J7 i 85 Ay FH A 22k st 1) 1 97 95
Jrik, SHEmAAL (SVR) YT g5 ik ) ek i A e
LAY, ) ARIMA J7 325 S50 45 5 1sf (1) 11 265
184y, RRZetk AARSCHRSy, 1 05— 804 I P AL
T 7 75——SVR JEAT TR, 6 PO o0 25 R kA7
=) | B e S

2 SHIRIE

SO BRT 22050 B B S, AT
VIESCH R o A RO AIE W L ARG X B i
CRASCHRBR R IL AL 3 S, VRN 115 veh/h, £
R B, AR I G, AU S ik
S G ol AL, 9 I O 0 28 B
Wk A, W 3 R

‘ 330m ‘ ‘ 834 m 375m ‘ —>N
1 2 ! 4=
2 = 35 T
T —— . T E—
— — Y e — I e e —
1 W] — I
ECARE I 48 13k R 3 351 45T
Tk Tk BHRA Ttk RGBS BT
o e TER AT e
35 HAEER %
FU A B

B3 EHBRTHAREEBEETEE
Fig. 3 Schematic diagram of information of BRT’s study region in a certain city
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Tab.1 Traffic volumes and directions at intersections in

study region (unit: pcu/h)
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Tab. 2 Evaluation indicators of transit buses
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