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Multiphase traffic signal real-time controlling model

of isolated intersection and its algorithm

XU Xun-gian'?, HUANG Wei'
(1.1ITS Center in Transportation Department , Southeast University , Nanjing Jiangsu 210056, China;
2. Architecture Department , Nantong University , Nantong Jiangsu 226007, China)

Abstract: Based on urban traffic flow characteristic , 2 multiphase traffic signal real-time timing model and its algorithm
were studied. First, a modified multiphase traffic signal real-time timing model in isolated intersection was proposed, which could
reflect traffic demands of different periods. At the same time, the weighted coefficient, changing with traffic request, can trans-
form the multi-optimization problem into a single optimization problem. Then, in order to increase the convergence speed and re-
duce the calculation quantity of single signal computer, super excellent ant colony optimization strategy of ant algorithm was put
forward to solve the model. Finally, the algorithm’ s procedure concrete realization steps were designed and an example was pro-
vided to verify the rationalities and efficiencies of the model and its algorithm.

Key words: isolated intersection; multiphase traffic signal; real-time controlling; super excellent ant colony optimization

strategy

1 5| & (Introduction)
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2 E#&(Modeling)
2.1 X O1E S % i0) & H H#id (Description of

signal control in intersection)
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W R IR TS B A, FIRT R R AT RE R,
BRI RIAEE R AR K ME R R R
MERKMELT, E KA K FESNATEE
FE R TFACE T RS, X8 2R H T 2 KA,
HI4 T IE I N ZE TR . 5k, 5 hn LS b S B
X ARIGRRE, B AR X O LS
R AT, SO T RER AT E] 5 3 B BoR AT
B 71 3 EREFSPRVE ML ALE B AR R %L
He 58 M ERTEHER()P R
=[c(1.0 - x/c)]/(2- (1O - y)] +

<1-<Zz/ M2/ (2 - <Zl/c>> (1)

A x; ﬁiﬂD% #Ehﬁ*ﬁzilTHﬂeﬂ(s) 1 HAE
X A% | HABEETE (s); v, X HE | R
BHESHEMKEZ L0 XX AESEHMA
e WX AFESAMG) . Hb , 28 1, 5554
fr 77 A G IF B E M FAH K
| MRS RO
hy = 0.9+ (1.0 - %/¢)/(1.0 = y) .
% | HALRYIE A JURITRE S (/h)
Qi = (xi/C)Si-
Kb s; I MOEBEITRE S (Fi/h) .
i F RT BEACE 752K B9AS [ T SEAS AR Ak Bk REF
FIRAR KL KK, B R 3 ML BARS S
h B H bR B, LARE B AN R3S AR A F 438 X 05
SECE L R AR FE K 3 IR B BUE
AR -
Kli =2-5y- (1.0- 1),
K=1.1-5y(1.0-Y) ¢
K} =2.(3600/¢c) - Y

AP Y AR AFEL.
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2.2 BEOXIEES %A E AR (Muli-
phase traffic signal real-time timing model of
isolated intersection )
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minZ(x;,¢c) = ZKlid,- + K%h[ - K%Qi, (7
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3 959 % (Ant algorithm)
3.1 FHE4TUY 3 1R % B& (Super excellent ant colony

optimization strategy)
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3.2 E X%t (Design of the algorithm)
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Step 1 ##R1k

Ne <= 10GERIKED s m < 200888080 1 n <
SO RN B0 5 A1, <0, 7, < S (BUNIIEE D),
r=—0.2(4880¥42), 0 < 10(BAAIIBER EHIE R
Bi), o < 1(FLBR AT EEN), g < 2(RELEERY
FXTEEM), o < 0.7 (FUBHHFAM);

count<—1( #MEFF) .

Step2 Xt TEHNE Lk, ¢, x EXHEEN
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Step3 & s <1 (HTEH).
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Step5 s< s+ 1.

Step 6 # s < PUERE(E < Ne, THXE),
%% Step 4.

Step7 WBEEEEHAMN . = o« 14 +
Az, WAESIBEL ke FEATHUEEHT, RlASH T8 K
W k,Ar, < 0.

Step8 r<r-0.99 (FRIIFFE O9%LEW) .
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Step 10 #7 count< Nc, M| Step 2.

Step 11 KL B ¢, o, RIAHTE FR4E
FIEIR d, FEHFFERE h FUERREITRED Q.

4 DR EE#FITEBIAIK S (Apply ant
algorithm to solve the model)
4.1 HH|(Example)

F R — R, Z X O Z HUMELAES
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A1 R oias iR
Table 1 Roadway status of each phase
in the isolated intersection
iR 7 A B C D

EHBITRMEE  4,5,10,11 6,12 1,2,7.8 3,9
HRRE (% h) 1200 960 1200 960

ARHUE S ERRAFIE TS R TR

minZ(x;,¢c) =
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[c(1.0 = x,/c)?]/[2- (1.0 = 5,) +
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s.t.15s < x, <9s, 1l < i <4,

Sk +5<280s, | < i <4, (14)

i=1
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Fig. 1

4.2 HELE R (Result)

FiRBE B Matlab6. 5 S8, 7F PC &5
PLAY Windows2000 145 T 24T, AL B L R Nk
2 i . [R5 i Webster B £ B 1318 5 i:18
THEREREFR 9T B, HAat B AN

Typical multiphase traffic signal control in isolated intersection

v 5 M H B0k
0.70 < x,/5<0.95, 1l < i <4, (15)
% =0,1<ix<4 (16)
HfLA LB
i b
Hifr C HEID
co= (1.5-L+5)/(1.0=-Y), (17)
=n-+1l+R. (18)

KA oo BARBAARYIK, R EVIE R AL AT f A 4]
(BFH) , RS E N L.

A 2 #BCF kAo Webster F- ik 69 M A8 4547 b 82
Table 2 Comparison of performance between ant algorithm and Webster algorithm

PN
fﬁlﬂzﬁﬁmﬁ%ﬁiﬁﬁ i::; /s d/s h/IK O/ - ) x,/s x/s x3/s x4/s
71 = 0.28,y5, = 0.12 L VRS 263  98.61 0.9 1042 80 34 9% 39
y; = 0.315,y, = 0.1350
Y = 0.8 (BBHE) Webster & 2 233  88.05 0.97 1031 70 30 79 34
yi = 0.2716,y, = 0. 1164  day/E vt 213 80.24 0.95 1010 63 27 6 4l
y3 = 0.2646,7, = 0.1764
Y = 0.829 (Zeiig)  Webster B3 204 77.19 0.9 1006 60 26 59 39
y1 = 0.212,y, = 0.128 W L vk 114  43.60 0.91 92 27 17 35 15
y3 = 0.2677,5, = 0.1148
Y = 0.7225 (Figfiig)  Webster B 126 47.96 0.90 942 31 9 39 17
y1 = 0.20,y, = 0.120 I VRS 101  38.91 0.86 879 24 15 26 16
ys = 0.2250, 5, = 0.1350
Y = 0.680 CRIEHE) Webster H 75 109 41.60 0.9 906 26 16 29 18

T e NRB 2y, 20, %5, 24 53RN A, B, C,D MM A BERITENE] s d BFWHEFEEIR; b HFBBFRY; @ ERBEITRES .

5 #5i2(Conclusions)
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