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Research on traffic optimal path based on elitist ant system

Wang Guiqing, Yuan Jie, Shen Qinghong”
(School of Electronic Science and Engineering, Nanjing University , Nanjing, 210023, China)

Abstract: The complexity of urban traffic road network and the China's car parc are growing at a high speed. Traffic jam
now is a common problem in most citys. And the quality of people’s driving trips is being seriously affected. How to plan
a real-time and optimal driving route in a complex and variable traffic network has become a real concern for people
when they travel. In most of the current research on the optimal route selection of traffic, only the static traffic road
network scenario is considered, and the cost of driving through the signal intersections is neglected, which resulting in a
large error between the calculation result and the actual driving cost. To solve this problem, a more accurate multi-factor
traffic network model with road and signal intersection based on Petri nets is built, and a traffic optimal route selection
algorithm based on improved elitist ant system is proposed. Improvements on the classical ant colony optimization are
provided in two aspects. Firstly, the main road guiding and driving direction guiding are added in the initialization of the
pheromone concentration to speed up the initial search; Secondly, a dual elitist ant strategy is utilized that the pheromone
concentration on the two optimal paths is globally updated in mutually constraints way. This strategy can accelerate the
convergence of the algorithm while avoiding the local optimal solution and two optimal paths can be searched to for

selection. The simulation results show that the probability of finding the optimal path is increased to 100% while the
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convergence rate is guaranteed with the proposed algorithm. At the same time, the convergence rate of this algorithm is

several times of others” under the premise that the probability of finding the optimal solution is not less than 90%.

Key words: traffic, optimal path,road network model, ant colony optimization, pheromone, elitist strategy

A 3 i 6 AR [ R A AT B IR A ) R Y
— R, R TR S B R — A E
B0 B 9¢ J7 1\, HOE & e Bl Dantzig and
Ramser "' F 1959 4E 4 | ILJ5 19 22 B00F 5% 45 5%
T AR 0y A2 3 R B Bl BT Y R R DA
Kt o 078 T, 3 A2 3 % 0 R G878 15 8Ok B
Ve 2278 RS A%, L 040 B 1) L s T o L PR
TR 22 38 A8 ] AR S W AE AN W AR Al AR R
A I TA) AT 2 2 P00 3% T X 24 90 %) 458 6 25 7 T
YAy W35 22 AL B AT oK, X SR A A5 2 T AL ¢
A 25 A T A TR ) e O B A Ok RS AT S
bR .

5] A1 2G T f L I A% 0] 8 1) BF 9 O AR B R
1959 4 & R % 3545 & Dijkstra ' $2 H T K fig
SSAP [W i) Dijkstra 5 4% , 1968 4F ¥ 15 45 i 53
Bi Hart et al'™ ¢ Yk 42 7 2 4 1 g & U0
A-star B35 IZ B IR R 2 Dijkstra 525 09
B E WAE R M RE . WUHE 5 75 (Ant Colony
Optimization, ACO) iz - H1 Dorigo'" F 1992 4
P& FE T B LR s 2 O T T
M Ml SR g TSR ) A PR S BAR T R & U
T, O o AR UL R S A 3 o I OHE A T £ o R
v SRS L B AT o TAE . R RE A IE R
Wt A A SRR AR BT I N TR
5 4 I R BE [ R AR A ) R AR ]
T e A AR IR 2 AE AR R 0 R
TS vkt R B R A i ME e R 1 AR
MMAS (Max-Min Ant System) i 3 il I # 35
06 2 v W T 3 B AR A R S S M L A AT
DX, X T T B AR KT T A A 1 0 o AR AR G
7 LR B R W R A S R = A B R R
R PR R AT YA SR A 22 T8 i S AR B L
T O30 1 Wi SO 22 R0 g B B A D) 3 S A Y T
R AT 5 1w g |5 LI R 6 4 R R R AR
TR e U A B E 2 5 R AE A R fE B R TR

BT T — A H N B RIE T R R
E 3R, L 45 R IE T Bk A A
Liu' " #2328 ol oF /9 s BE 343k A T QoS
(Quality of Service) i i1 , BF 5% 1 WORE 3325 1) fik
B, I DN = A T i T ORE Ak A e S |
4 QoS i 3 5 T W & ik . Cao' ™4 H T 3%
T ICRE 5L 19 QoS M H B IE L A R A R &
1 90 245 670 38 4% 2 R IR Y 5 L R A2 A
i 3 TE A M R SIOCHE A3 BT IR T2 TR AR A K
b i T 1) 286 0 K 3% A7 ] R

EPINE NS P NN 7 e &= R 0
2 AR P R B SR A e B AR T QoS B
H L AR A A SCHR R A Ak 530 1 ke B A 3 Y
AC A 2 AT i A B AR A KR T R AT A

BEXT L3 ) 8, AR SCHE PTV-VISSIM 4K 1
HPS T 3 T Petri W (4 £ H 2538 5 28 X8
[ DA TR it T O RS S TR B oK
22 308 F5e P 6 A ) F A R S AL S0 B A [ B,
RAETH T 48 2 B 5 R B AR P AR . AR S0
T9F 5 SR 50 R 1R IR 3k S5 Bk g FH T 32 38 e
R I A ) A0 0% T A T B O SR 0 4R T 4R
T A

1 XEMERE

A ) U T LI P A — A BT
S, A A A R 2 K b S ] R 5 A 1)
P, ok 5 LT A, DAk A3 B s BT AN =2
[E] f) % A2 e HE . AR SR FH Petri 9 267 3 % DL &
28 ML L, IR AE PTV-VISSIM # 4
PEE T A 30 I 11 A5 A0 30 T 2 3 ) 45
1.1 EIREME 2l Petri WAL R
JIT R I T 0 T R T A PR
AL P (d=1,2,,n)TRE KO ;A
TR — AN I B0 5y — A IR BB, T A T I
BEAMTRRMT (j=1,2,,m )Fn



55 TE 5 PR AT « 3 TR 9 R 5002k 1) 58 3 fie e B A2 T 5 - 711 -

Brj. ok TEFRARMSN L, H T M W(T,) 50
59 26 7R T o BT A s A AR I R H AR T A AR
(B cs). 73S Ay SEBR n) f5p, T, F0 T, H %
SEA AN —RERY R S, B XL 1) 47 3 Y A2 38 15 o0 8

FRE

Toto  T1o9

Tor Tro /\f,_ Ts10
;L \)ZTS& Tes Tio11 Trr10

Pis Ta216 P— T2522_>I,P\L
22 25 )
Ps Ti16 Tis17 T Tisz2 Tz
Tpo M Torr P, Tiz11 \//3[ 1716

\J, Ter Tz ﬁ\/ﬁ\ Ti117
[ P2 \>lr \F Ti112 T1211
P, T127

T1372
j\/ﬁ Tr12 P 12
T121a

Ti2iz Tiarz

L\

Tzs
Tias —)L\é— Tio13 —*r
13
S ) B

1 iR KZFH 3R

M 22 BR AT R AR WOT,) AR . A3
H T B AU PR R 2 3k 10 2 g I A5 2 45 5 KK

I, I X8 2238 e ML B AR TR BB R T 5T, L AZE
1B Petri RSN 1R/

HOEAC) e

To724
Toars Tise Toot 7,0

T221 Toras Taser
\Iﬁ T, Jf Taa21
2115 46 7&/4 Tosoe \L

| Pis

T P2 |
ﬂ 1521 H Ta124 j\% Touzs P2g

Tiste Tiors  Tonzz Tozzt T, Tho

T2620 T2028

WV
7

T1715 T1.917

T1915 J\Z‘ Ta623 lH L Ta926 h
P; P29

Tostg | Pas ) P25 |
\k )\/L Ta326 —$\_/— Ta629

Tozos Toszz  Toszs Toezs

T1923

1 & 2% Petri M 5

Fig.1 The traffic road Petri network model of Xianlin college town
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Fig.2 The abstract map of intersection and signal phase scheme
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Fig.3 The traffic road intersection Petri network model
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Fig.4 Schematic diagram of driving direction guidance
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Table 2 Simulation results on of 30-node traffic network
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