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Optimal Switching Method for Lane Assignment and Signal
Control for Variable Lanes at Intersections

ZHAQ Jing, ZHOU Xizhao
(Business School , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: In order to enhance the effect of the dynamic lane assignment technology,and reduce
the negative impact on traffic capacity and the inadaptation on drivers during the changing of lane
assignment,an implementation method was proposed. The method consists of two steps. The first
step is to identify a suitable implementation scheme by determining a binary-type threshold. The
second step is to obtain the best changing time of the optimal lane assignment scheme in
consideration of safety,efficiency,and speediness. The results of numerical examples show that not
all the optimal schemes of the dynamic lane assignment are necessary to be used. Moreover, the
proposed method could find a suitable changing time according to the optimization and the status
quo lane assignments as well as the signal phase schemes.

Keywords: traffic engineering; variable lane; implementation method ; intersections

Bl Al B 7 B A H A5 5 AT AR AT BRSOy 0 XA T I 2 I A i PR I dul T 2 g% 52
T %2 (] A SE RS 2 A e A s AT RSl SN Sl S A SR
AT A — ROMERBL . 52 S AR S 3l T 8 B 5 1Y I LRI 73 2R 58 ST S [A) R A) HE  H

fs HHEA: 2015 - 08 - 27
ESWH: EXRAREFREESWBIIE (61273042) ; 1 IT # 1 & A 20U ¥ Bhit-R1 (ZZs115015)
F—1EH: B 551983 ), B PRIW. W5 5 1 SSE A B S R3Sl RS E-mail: jing_zhao_traffic@163. com



a4 A S AN AR A E B A A B S RE S A5 S A ik 381

e SN ROR AT SO E Y & (L
PRI SR o PR I X A8 S A2 A5 56 2 i 45 4 1k
ANDERE . 52 A DI RE R Bh AP HOAR Nz 1 A

BIRSE T B I RE S A Pl ©AE B AL AT
it UM SR S PR R B R A2 TR (R
R R T DV 2 AT 5E S A B P RER o LAk
B A T BAR S Tk AT T 00 A A 1k
SRR R BARSL 7 58 - S B A P 5 2L A%
PR — R IALE. AR SCEFXF b i [l . B 7 S 4 s (R
FIWER AL 5 S I PR B 7 58 52 it (R
B 4R TE D RE RIS 12 1 )38 (14 Bk 220D P4 J7 i
FEENAS T IE IR 73 W S 7 3k » LA DR B AE S11 i
Frgé g DAL RE Pl AT RE T IR

1 RLGRIE

L1 ZXROAFENREX SR EE

B IIRER] 43 2 A5 S TR A SRR AR AL
DT AT A AS S PRR . o ST A
LES GOl AQ UPS 37k 4 AR LI S TER I 3
G SR A S A T i T 1) K R AR
et BRI S T — RPN BB
SRR el TR 3 B A e M LS A Y L oy T [ IS
SRAR AL 2 BRI B8 AEAEME LI A2 B 25
PEIZEK.

T PR A R R Sl I S A A A
S A B I RE Sl AR B NLAE AR O T
P B T R SR K T B R L B e A
(U . Zhong S GBS X M 1
a1 A R BN 1T 3 R 3 feg AR R A PR T (HL 5
B RAR AU - Tk 2k B 52 S A AR B 1T K B
DL RCR . B3R AR T 45 32 0 T R T
St 1) B A A E D REAE R AN 2T A
FAASHE L OB G2 SR P2 AR I W A 7 i » fRT I 5
P ABAFAEAACE RAR SR AN A2 Dy 1 fifp R A1
A2 SR A PR P 5 3B 2 [R] B O X
MABFFER R AL F bR MRS L X 3 ST T AT
oA 3 AL T i 5 IR B R W 2 i B A
EIRERI AT
1.2 RZXOMEEBRER S KT E

PRI 2T AR I A B T T U AR Y
E AR TEE I AR TR IX R — A
TLRIFBC AR R B 5 75 2L A D RERT
PSS LLITHRADE ST . B OR 2 2045 D4Rl Y 42 g

GliE 2 R E PRI A DR . T — SRt i
AR RS B A B D RER s AT T ik A
1+ L 2 2R AR 2 ) 94 P i 0 2 A 2K
FHH i FAETUE S5 A R X 4B D RERE AT X 73 vl BE
M AP 2T $ I A e 2 A A b A T
AR 7 BT RELZE B0 1 1 T A TRICR

SEERJZ I ST R LAE 4 Fba. sy itBe
BT BEVARE o — K [a] R 7 J8C s ] B (A
e e MG PR e P ), 4% I ] BE N SR FAS [ Y [ 7
FIBIBERN 73 T7 58 3 b. LI IR SEIF U485 . S
A X T AR A AR SR T A AL 4 AT SR AT D) 40
TRE B R T8 D) BE % 74 T T s O 10 4 A A S A0
P 2 s d. SEIS IR R 7E AR D RE VI e A P i A
TG PAT A B B » e A S (8 0 2E A ] A28 2 30 1Y) 2 4
[ 2 RS A TR 421 B AR 5 R AR S GRaE )
AE > DRI AT 22 42 R30S0 H B T RER 0 M 245
KEFNE A A S5 A — Rt (A B
4 PS5 D5 1 St KU PR/ (Hd S
BARIZ R W Sh AP s T ik 2 mARSCEL T Sy 3 45
Pl AH 2 2% s T ik 3 O T I B AR R —
T A B RN R AT D RE SR R DA L (AR KT 3
[BI D) A3 D RE AR T iis 17 i 2 et Uik 4
FIE T HFEIRE I B b i R R L H AT
BOR N 22 3 —E R I HESR B #EA N2 458
P 2 05 o) 381 17 247 B0 1) 43 A8 o 7 A S
PBRIFIR ALY
1.3 ZEWR

PATE S A B IRER o Ak 5¢ T 24 p LAk
T 2 T X T ARSI 5 I AR
HEREZ T CA T 9 Rz 5. (HE ) 4
TE D REVI I A AT R P IR AL L B AT AL
FRXE LA R S5 () L. %ot T 4238 S RESh 254 o3 ey B
G HORE DU AR A LS i A s F— Rl

ARSCAERS B2 S B3 4T HIRER] 73 S AHE SR ik
Al i LAt L, A T7 5 8 72 M7 58 S0t 2 AT 1
P FLS R T3 3 » DAOR B s S H AT 28 4 kb 224l
1A AT RE T YK

2 BKHEZE

A2 A Bl 75 4 TE D RE R 43 1 S AR 43 BT U 4
B TR 5O B A6 AL 3805 AN S0t 7 3k 2 A4
R H IR SE I A SR AL 45 B iR A
Ti% . HATE A B RABIPTIE . AE SO A0 3l



382 g TR

2L 2L,

¥ Ak 2016 4F 55 38 &

I EIAT VNG  FE IS S 07 S BE Al 1 3k
FIEa 250 0 8 R 4 S8t 7 58 O il 2 AR S it

Ik
SN
— A
— BB

— RS Eh ’
s N

[ BEO4RI4 J[ AR }

MRS
/ﬁ/

BRI
sz [ J5 Feihil & j
i
3 '

B1 ZRER

Fig.1 Outline of the operation procedure
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Fig.2 Lane assignment in numerical example 1
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Fig.3 Signal phase plan in numerical example 1
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Fig.5 Signal timing of arm 1 in numerical example 2
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Fig.6 Signal phase plan in numerical example 3
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