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ABSTRACT

Obtaining of the shortest path set plays an important role in traffic network calculation n .However, most of existing
algorithms do not consider the delay in the intersection and are not suitable for finding path set , and the effect of
themis not ideal . Decision variables are the location of park and ride facilities, train stations and the frequency of
public transport lines. For a case study the Pareto set is estimated by the Non-dominated Sorting Genetic
Algorithm .By considering above problems, the encoding method of genetic algorithm(GA)is analyzed and encoding
space and solution space are compared .After that , the encoding method based on path is adopted and a mutation
operator is designed considering the intersection delay to overcome the complexity .At last , the designed GA and
the GA of priority based encoding method are used in a group of networks ,which are generated by using a random
network generator , and the calculation results of them are also analyzed .The result verifies the efficiency of the
designed GA.
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INTRODUCTION

In the urban traffic network planning, traffic agsinent is a key step in the process of urban trafémand
forecasting; The commonly used traffic assignmdgbrithm based on the shortest path, At the same,tithe
calculation of the shortest path using traffic disttion algorithm is one of the most basic andshimportant part,
A large number of studies have shown that Iteratilg®rithm in a large network equilibrium assignmproblem
that more than 90% of the amount of calculatioril@iers spending on the shortest path search. ditiad, The
shortest path is a very important part in urbaffitraoute guidance system, transportation, comsgytcity traffic
management system, urban traffic emergency tredtarghrescue system. For transport network, I isizisually
larger, Moreover, in practical application, Duethie change of environment and the influence ofousrifactors, it
usually requires the third short circuit in the mahort circuit, etc. The shortest circuit set equired in
transportation network, On the other hand, in tbia urban traffic network, intersections are geth the path
intersection delay has a great influence on impegl@alculation and route choice. A label algoritisrproposed in
this paper to solve the most shortest circuit goblthe direction of the node points delay. Thishoé is simple,
but can only get the shortest path, not collectibpaths, as well as When the network is bigger hifies method
is not ideal, the real-time path searching problerder large-scale traffic network is studied, arappsed effective
path generation algorithm, we can see from thableCion of practical shortest path search algonibecomes the
key point to solve the traffic problems.

DEFINITION

The transportation network design problem is ofteived as a bi-level optimization problem, to cotlse
incorporate the reaction of the transportationeystisers to network changes, as is argued by.rinesearch, the
network design problem is regarded as a bi-levstesy as well (see Fig.1). The upper level represiuet behavior
of the network authority, optimizing system objee8. In the lower level the travelers minimize theivn

generalized costs (e.g., travel time, cost), by ingakndividually optimal choices in the multimodaktwork,
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considering variety in travel preferences amongeters. The network design in the upper level ad&s with the
behavior of the travelers in the network: the lowarel. This is put into operation by a transpoxidal, which
assumes a stochastic user equilibrium (no driver wailaterally change routes to improve his/hercpeed
generalized travel costs). For any network designplanner chooses, the transport model yieldstaonke state
(e.g., travel times and loads), from which the ealof all objective functions can be derived. Theildrium in the
lower level is a constraint for the upper levellgem.

Upper level: Minimization i
system objectives concerning e o
sustainability- ¢

Lower level:«

User equilibrium problem:s |«
multimodal assignment«

Network state+
Loads, speeds+

Metwork design+
Multimodal facilitiess

Fig.1 The Optimization Problem

IMPROVED GENETIC ALGORITHM

The Genetic Algorithm is firstly put forward by bhand, and re-identified and deduced by Hollatédan. Its core
idea is every outstanding individual will appeae tthirection of index increasing in every dynamipapulation
biology. That is to say, it is convergent, so ihdz applied in practice preferably. This algoritlera randomly
searching and calculating method which has bettaptton and flexible optimized object, so we do need the
successive optimized object, or the optimized dijedifferentiate, or has the good stability armdglel searching
ability. At the same time, the genetic algorithnmesianot need the initial solution, and arbitraryiahipopulation
biology can operate and outcome. We use randonaigdnal strategy in this algorithm, that is to saynakes the
outstanding individual go to the next generatiorotigh the survival of the fittest, and then aftbe tcross -
fertilization and Genetic behavior, it realizes eass or disappearance.

Compared to other algorithms, the genetic algoritia® its own merits. The genetic algorithm adopésevolution
mechanism, and it carries out the searching proiceise whole situation, averting the localizatidven if the
adaptive function is discontinuous or irregular thenetic algorithm can find the optimized solutwhwhole
situation. And also, it has wonderful parallel pssing and can realize the combination with othgordahms,
especially adapted to the issues which have largle and broad distribution.

We define a decision vector y (or a solutighpt consists of V decision variables=yyl , ,
W , YV} . Y is the set of feasible”values for the decisiector vy (also called decision space). The
objective  vector 4 (consisting of W bjective  functions, Z={zZ1, _ , Zw, , ZW})
depends on the value of the decision vector yerfv Z s part of the so called objective spacel ia principle

Z may be any value in W, but depending on itsaning, an objective function may be subject taunzdt
bounds. —

Mathematical model is as follows:
Min Z :iifc”xw + Fm(1)
i k=1

ST ;qiyﬁk <Q,k=12---,m(2)
maxgqiyik,k:lz,---,m(s)
iic”xijk <L k=12---,m(4)
Y. =1k=12-n()

> Yo =M(O)
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S % =Yy, i =120,n k=12, m(7)

injk =Y,,i=12,---,n,k=12---,m(8)

X (X =D =0,i =12,---,n, o
j=12,---,n,k=12,---,m ©)
Yik (Y D =0,i =12---,n, (10)

k=12---,m
Constraint (1) ensures the minimum total cost ogtition goal; Constraint (2) ensures that distidrutvehicle
amount is no greater than the sum of the vehid&ght; (3) a delivery vehicle distance cannot extehe
maximum range of vehicles; (4)distributes deliveepicle distance cannot exceed the maximum rangeldtles;
(5) represents the customer only by a vehiclegdaistribution services.(6) Distribution center diewy out M cars.
(7),(8) represent the relationship between thewuariables.(9-10) are cancellation loop vehicleribistion path.

SOLUTION METHOD
The straight-line distance of the selecting coaaténin the field is the practical distance of thedal point.
Transform the limitation of obeying the resourcestoain to the losing distance. We must estimate tdtal

n
pcuwhich we need in the whole dispatching missinaking=0.86, the pcusatisfyingn = [z g, /0Q]+1=3.

i=1
The straight-line distance of the selecting coaaténin the field is the practical distance of thedal point.
Transform the limitation of obeying the resourcestoain to the losing distance. We must estimagetdital pcu

n
which we need in the whole dispatching mission, im;&=0.86, the pcusatisfyingn = [Z:qi /0Q]+1=3.

i=1
We can learn from the detailed data from this chidmat the vehicle dispatching issue under loading
resource-constraint can be reasonably optimizedriving routine, length,capacity tonnage and so And the
iteration time as well as the time of calculatieridss than former, the most important is the pgost is much less.
however, the vehicle dispatching under conditiontiofe window resource-constraint is not satisfyinigh the
punishing cost caused by time window, so it hasattrifice the length to insure the time so as tetrdemand, so
the dispatching cost is much higher. We can sdbdrexperimental example, the improved geneticrdlgn can
not only better optimize the localized demand vehitispatching issue under the condition of muwBeaurces
constrain, but also can improve the efficiencya¥ing and the convergence of the overall situation

CONCLUSION

Path in the traffic network calculation plays arporant role;The calculation speed for computing pioduce
great influence to the network,In addition, sometnused in the traffic network in addition to thertest path of
the other path. As a result, the genetic algoritts®d to calculate process to get a set of patis sery convenient.
At the same time, the traffic network scale is caned commonly big, and intersection has delayedwBen
looking for a transportation network path need émsider the cost of the intersection. Coding methased on
genetic algorithm is analyzed in this paper. Coesiy the coding space and the path to the solgate, an
encoding method based on the path, Results shawhéhgenetic algorithm is effective.
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