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Abstract: To improve the efficiency of subarea division, we introduce the secondary division model based on the
green wave coordinated control. Firstly, an evaluation criterion named coordination degree is employed in accomplishing
the coarse division, which is based on distance, traffic volume and cycle time. Next, in accordance with the maximum
bandwidth optimization model, we introduce the bandwidth attainability as the fine division index and implement the
secondary division. Meanwhile, an adjustment index is employed to realize the online adjustment of the subarea, so it
can realize the synchronization between the subarea division and the signal timing-parameter optimization. Moreover,
using the genetic simulated annealing algorithm to develop the optimal subarea partition scheme, we obtain the green
wave coordinated control of sub-zone real-time dynamic division. Finally, the analysis results of the example show that
the proposed control scheme can improve the traffic capacity of road network with a good performance in stability and
efficiency.
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Fig. 1 Time-space diagram of main green wave band of different bandwidth maximization problem
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3 FIXMIBhZAEKRI4(Dynamic division of sub-
area)

A 42 1 1 X PR R 3 J7 vk AT A R o)
TIERBAR Y TR, T AR T ek
T 52 N AR A () AT AR L, BRI, PRI I
W Z (M2 58 XK TE R
WESHR.
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AT ERAR S
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PEFXH
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T R 5 SR AR 11 Xl Y i
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Fig. 5 Logic flow chart of subarea dynamic division method

3.1 TRXXI4 Ui E(Subarea division process)
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BIE.C Ty, I, FHABAE X 15728 XOE T b2 4y B A
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Fig. 6 Flow chart of subarea division
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3.2 FXHBIZA I (Dynamic adjustment of sub-
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TR TTE.

4 1 X &l 53 #5584 [ 4 4k 3K fi# (Optimization
solution of subarea division model)
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TR LA SRATAT R, Al fa 5 il X el o 77
FEEARR, AR e Ui A B2 mT LU 4 AR
BRI )7 DX X153 77 5, W A2~ DX K90 PR S B P 222
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5 514 ¥r(Example analysis)
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analysis based on the different control modes)
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Fig. 7 An actual road-network diagram in Hangzhou
/‘f’& 2 = ﬁ’v Tilx:g_
_k = 4 = 4 - 1y Table 2 The settings of traffic demand
15 16 17
R, R, R, R, BHABLs  1~1800 1801~3600 3601~5400 5401~7200
— PR 2100 1200 1200 2100
IS [ﬁ I7 18 N
[ R R, R, SCOEARHELT 21000 1200 1200 2100
R, R, R, R, CBEPEEELT 1900 1100 1100 1900
LB AREELT 1900 1100 1100 1900
I I, I 4 TERBTEEEL 1700 1100 1100 1700
’ ‘ ‘ | ‘ ‘ | LEHARIET 1700 1100 1100 1700
. . FREALED 1700 700 700 1700
8 (i EWPHELT 1700 700 700 1700
Fig. 8 The simulation network diagram WAL 1500 600 600 1500
W ERED 1500 600 600 1500
k1 BEKE e ALEL 1500 600 600 1500
U >
. e EE e 1500 600 600 1500
Tabf I Link length _ AT 1100 500 500 1100
BB B /m || BEBt FEE/m B BEEHEL 1100 500 500 1100
Rl 844 R10 562
22 1506230 1;11 gjg B 90 PP T S R S T T A
o SR I Do B DX TS 33 Ve P AR 280 S
Rs 680 Ry 704 *&/I\E%I_JE’JM1ZISJ:?TAZ$, /\ﬁ IEE’]THQ Iﬁ&lﬁé
Rg 678 Ris 1020 & 73, Fi CA BT FH SR VPR AE3FP A [7] (1) 45 s A4 5 i
Ry 677 Rig 958 AN D ) AR AR
Rg 936 Ry7 560 J C(l o /\)2
= . +
Ry 360 f (2(1 — Amin(1, 3)))
28 X HE I A T R R 2R, i 00T, (2 — 1+ 4/ (z — 1) + 78), 7)
Je AN IS B A 3 B (R A / hy B A W s T . Cd
i) 95 B 2, 43 90 D A AL 7 0 3 0 70 3, Dave = 32 di/F, 28)
2P RIS TG W i 1 5E 7 0] IR N A, 1 =
A L2 02 X 7 T 29 0 38 X Z Ly * Vxy /22 Ly, (29)

FHRAN T I A2 30000, 2R A iRm0y b de A BRI 248 1P R I DRIV T, Loy h AH AR AE X
50 km/h. Ha iy 2 (BB BURHCEE, B A Km; vy AN X I
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PEBIUCAC SRS 12 )T (K 4501 2 iR 47 3 foe
R A S 13807 FE A A S 2 ] (AR,
D> A R TSk R 5 ) SEE R, S i £
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B, JUICAE SIS, A AP 2 i AT B 4
DO S LR LE I/ IN I B 2DV 22 5 AELAN TR A o e 24
AP UEE 301, 42 1 SR 3R AL T4 1 SRem 2, S I Ny
PRI S 3RS I A 2 (SRl L, SE 2325 1S T A
RBAZ S Z 18] (R DRI E 55 AR ORIBRAE, DL 4845
il DA AT DX 93 I O R R I vy e S
TR AR, T B E AT BOR, D7
T BEARIE L LEBOR, (HARLL P I Hems 2, A1 18]
T )AL LR

A3 RPHFE

Table 3 Regional average speed of vehicles

(0215 S 111/ AR 117/ R A v B

B Mg 1 M2 3
PUgEHA 40.64 46.17 48.32
TRl S 25.39 34.84 39.54

FANHEA B 53 IAES P AR AL SRS, B
A AR S E R IN 8] 7T DA ), 23R e A2
M R3O B AL AL TATEA — B I ) g U
BT B W A P A S LI 4247 2 G DR I
[ B52 K, A0 A S 3 IR 4= B S R 1) A T
PERIOL ARG 2, T D D 42 L AL S 3 A=A
PEIHRA T R TR LA s 2 AR AR P2y
TRAT I, PRI i A ) AR SE R I 1] 1 2Rt gl )
(CEF- W

4 FIHFHIEiReTE]
Table 4 Average delay time of vehicles

(T S o 17/ R A 71V W A ot R

B g1 g2 M3
PUgHA 4145 35.07 32.78
3] 73.46 58.29 51.02

PP e 33 | I E AT A 913 s U
ISR T GEIE B R ARARN T X S5 % 0 J7idAT
ROMARIE 181 DX R ety oy 98, 18 4= R
AIEIL R, D T AR R MR SR 2R
XA B R REA T DRI 0 T AR REA T B, HORTS
JEZR AT A T3 B AL A7 AL K. A I VISSIM
P AR 12385 P HEAT 07 B, P P0 A SR 37
WA 013 % vt e U ) DX R 5 28 R 3 i P 910 7.
FEREAEIT EE BL 7 X R 6 DL IR T
O, AL DRI 3 R IR E PE A AR

Ll | || |
<11 [ 1 | 1 [T
{ 19 Il 11 11 H
\\ R| Rm _R|
Rll ) ?EZRIZ R13 Rlzi
{\\IS Rx I6 RQ 17 Rm 18
R4 RS %'24 6 R7

4.f FX3 -

71 B I 1,

R] - RZ R%

B9 U] 1 X R 7 L
Fig. 9 Subarea division of flat peak

10 Rl IX Rl 7 i ot
Fig. 10 Subarea division of peak
5.2 BT AR5 5B 4 Bt (Comparative
analysis based on different division method)

CLRIRE N DR O A X R 256 434
B BALK, S OGS WA, T, - -, Tg, HePs
BB 50 M Ry, Ry, - -+, Rig. A [A] R
BB MRS P, R0 T2 Mg b T4 i A
SO G5 2R, B 05 W AZ T K AROT 7R, 9 AL
SCEVR ) B0 $h G540 58 42— A, FEREAR 4246100 m
Ak, 2HEAR N ANE: EATHTEMI AR SRR TEAN
BT3B % — 4%, ARVETT A (K70 A7 e A 25 109,
FEALTT R 22 A A 1/6; ARDMARAL A 2R
VU7 1) AR 677 18] R 20 A e AR A5, R S Bm 42
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Uit A B AS AR DUR ] B (4 54 7 3, R
JH £aiip Bl IR 1 B K ELA T3 17 Ay B R ARASE

K5 BEKE
Table 5 Link length

PREY O BAE/m || B BB /m
R1 700 Ry 500
R 500 Rg 600
Rs3 500 Ry 600

Ry 500 Ri1o 600
R5 500 R 700
Rg 700 Rio 500

K6 ZBEREE
Table 6 The settings of traffic demand

e gy SRR || L ATEA
BT /(veh-h~1) BT /(veh-h~1)
L1oI3 1500 I31>1 1500
I4I51s 1800 IeI51s 1800
I71gly 1200 IgIgl; 1200
L1417 600 IIud4 600
I 1513 900 IgI51o 900
I31Io 600 IolgIs 600

2T MR S 18004 / h, FEANAE X I (1)
JE AT H AP TR 1A 20 AR AT A A5, It
it [ S 1, M CTgg =40, Clep, =8, Ay,
= 0.66 0, XI5 77 2 REMUA e L PR s . AR 22 1k
IR, Hf e TR A AR KL #4240
WEWR: MO /NH 4100, 38 AR P4 0.9, 48
SRR Py 101, BRI R ES 0.1, B THE IR L2
100, ] 44 ¥, T /2100, £ 1k 36, £ T, 520.01. #)
VISSIM {5 FLAR A5 128 99 X 3k 23 ) 3304 T 2 A S
F2 AR 43 DR DU RN - S 43 BT 1) 1 IX Kl ik
22015 B, g5 o Al B =120 7R, LLF X P8
HEBAAK RN 8- 38 G352 B 0]l % A% 46 h, 1
HEERIRTIUR.

|ows |l | |
I, 1, 5~
—_ —
R, R, i
R, R, R, |
T I, T
I L N P LS A O
R} R4 R5
I - I R
1, I I
LB | B

11 ASCR K7 DR 77 i

Fig. 11 Subarea division diagram based on improved method

T N 1]
C I I, I,
i r-.@_lL__________EI_z _____
Rl |1 B Ry
o L “m
Lo Ry | ]| ___- R, i
R3 R4 R5
B IR I
I I, I,
I N

Bl 12 FE TR T X R 07 i
Fig. 12 Subarea division diagram based on

the correlation analysis

k7 5 AHE
Table 7 Simulation data
SFEIHERN 45T
KEE/m  IER/s
PR RS 424 40.5
LT AL 28.9 29.7
AR TR ES: 238 25.6

AT

h T A SERPE I SR, A SIS R A stk
FEFULE K AL S 1 X R 43 T A T
KA, 5 5 YL IR SR R SR AT L, 1t
TARECI 100, 45 R UK SR,

k. 8 AR

Table 8 Optimization results

itk rix e W

e EE M fREE I/
BT RERE RIS GA 4 —15.6549 15
AR SRS GA 4 —143145 14
ARG GASA 4 —142417 12

ARAE T R RN R SR T AN 2
() R D VR 42 Tl (P52 M, AR T 0 8 81 2 ke il
BRI 1A B, IR I N H 217 X R 2 gE R
RS I LLE Y, 7 — e MU Y 2, 55
F-IRIBERE () B 2 A L, A SOR s SR04 T
P GRS, R RBCR AL RIESE FE A —x
(IEFA; I HAEH FH IS AR AR K LK1 X K]
Gy RS RN N, 8 2R RN 2R R 0 T et B,
B AL 7 DX RIA DR RG 2K, 1E A ACAT 5 SE N
RSt
6 458 (Conclusions)

ASCPEHIG Z AR . IR KI5 XY Y
P DX IR oA T — i SN 8 gl P4
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E~ XA B TR SOCR R o, AE — B L B ARAIE
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