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ABSTRACT

In this paper, it use an improved without consistency test of AHP site to select to solve the problem of logistics
center. The constraint problem of AHP methods cannot solve the limited resources, thus, we combined the AHP and
goal programming (GP) method.
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INTRODUCTION

At last, we propose a AHP- GP material flow basedenter location model. This model is mainly shliafor the

constraint. Under the condition of limited resoyreee will optimize the combination of a pluralityf gistics

center location. When the constraints of the resmbecome large, the model accuracy and rationaiitylecrease.
The selection of Logistics center location is ayvamplex issue, and involves legal, regulatiotenping, land use
rights, logistics business category, logisticsiéges, financing ability, traffic environment, natl conditions and
other factors [1-5]. Therefore, logistics centecdtion need to be decided by combining qualitatimalysis and
guantitative analysis together, or by using integgtanethods In the construction, we will often asgmbination of
gualitative and quantitative analysis of analyiierarchy process(Analytic Hierarchy Process, AHP)7].

Considering the actual process in the locatiorogfstics center, it can be part of the limited tegse constraints,
therefore, the general constraint conditions ofdhleulation regarded the AHP as a constraint ¢amdand other
resources are regarded together as to form GP. gdadl programming (Goal Programming, G P) is an AHP-
integrated model, which is based on GP, and catt@fely solve the limited resource constraintsatoon problems

in a region of the flow center.

THE CONCEPT AND CLASSIFICATION OF LOGISTICSCENTER

In Europe and the United States, Logistics centéers to the distribution center. Foreign logistdistribution
center is rising in twentieth Century twenty orrtthiyears, sixty or seventy years later, the loggstistribution
center in Japan, South Korea and Europe and thtedJ&tates have obtained the rapid developmenab, Alte
logistics center is developing rapidly in China, i®vernight. Throughout 9.6-million-square-kilotee land,
everywhere is the development of logistics entegs;i logistics center construction phenomenon.ekkample in
Shanghai, the logistics industry has been one @ftipillar industries, which is planning 5 majogiktics park:
Pudong airport, port city, Waigaogiao, Puxi Taoma &£ui Zhuang. The government plan to establiskerdet to
train 20 local industry associations and talent emasstruct 3-5 city distribution centers. In Guamnz, for the city
logistics infrastructure construction investmentoatb 10000000000 Yuan to support the relevant eriserp
allocating land, credit, tax, and has 4 major lbgispark: the East Department of production daater, the
western commercial center, storage center, SoutthNoade center.

China's government departments organized and pdatongromote the construction of logistics centdrich began

in twentieth Century and early 90's. "The naticstahdard of the people's Republic of China ", émetof logistics
was defined: the user order information, large tjtiaa of goods were transferred to the upstreapplsers for
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centralized storage, processing and other opestaomd facilities and the structure mass transjpodownstream
users. All of these should meet the following reemients: mainly oriented society service; logistizsction is
perfect; perfect information network; radiation gan and few varieties, mass; storage, handlingaigpainified
management, logistics business. Li Changjiang (R@@fines the logistics as: material displacementgrehensive,
regional, mass concentration, it sets the busifieas logistics, information flow and capital flomto a whole and
become the intermediary between production and etiauk enterprises.

AN OVERVIEW OF THE BASIC METHOD OF THE LOGISTICSCENTER LOCATION

An overview of gravity method

Gravity Method is the most commonly used methobboétion problems. The gravity method applies totcmious
linear distance region. Also, it will investigated of place. The gravity method includes two kagtdrs: one is the
research on logistics demand, another is the stfithgistics system resources, which aims to firtdaasportation
cost lowest point (not to consider the mode ofgpamt). In a region, if multiple logistics resouncede has been
determined, then they can grasp the average dewofalegistics. In this way, they can analyze logistresource
node overall minimum freight regions as the besaiimn of logistics center.

Applying the principle of center of gravity methad location of logistics center is to use the meilior object

system of gravity, which determines the locationhef logistics network. The center of gravity mettud logistics

cost most of the transportation cost, which wifileee the logistics cost, logistics, transportatiosts. The logistics
node is proportional to distance, minimum logisticst, thus the location problem transferred intouanber of

logistics center and logistics network flow plampace distance between the points of the hour, ptienal solution

the problem.

The hierarchy analytic process

AHP is a method of evaluation, and its decision wasle from a combination of qualitative and quatitie. The
method is based on the analysis of basic levebfacand the weight of each factor is determinethleynumber of
layers. The application of AHP rely on differenttiars to study the logic (for the study of manytéas, the main
factors of screening needs to use the key factalysis method; factor on this type is relativelyoag by cluster
analysis). The relation and logical relation of leatement were admitted into layers. Among theselde they
required a two comparison of calculation to deteemihrough calculation of analysis so as to provdsis for
further selection.

The analytic hierarchy processes are introducetktail. Zou Du (2009) obtains the influence factitmough the
analytic hierarchy process to sort the importarfdaftuencing factors of logistics center planniagd site selection
method in order to find its importance: the impawetthe ecological environment, close to the fretylt; the impact
on the surrounding enterprises, close to largergrises; the impact on the environment landscgmécé factors,

close to the main road traffic. Construction engimeg quantity and investment restrictions perfeetd transport
network, using the existing infrastructure, labactbrs. But the AHP judgment matrix has some stibinfluence

factors.

Other methods

Delphy Fa is the expert scoring method, or for éxpert discussion method, which is the first 40H=Irin
twentieth Century and Norman Dalkey. The Rand dbprdomote the use of this method. The Olaf Delpigthod
in object is relevant experts, which is the anonysexpert opinion. The principle is based on theation of
objective based data, using expert knowledge apérence, and constantly repeated changes, whithmezke a
comprehensive analysis of the location researchsarll the characteristics and law of developmerat,aalocation
method. This method has broad representationtddidadvantage is too subjective, lacking of umifetandards.
Delphy Fa's step is composed of experts groupallethe experts raise issues related to facilityation and
requirements. At the same time, they will ask thgeets’ need, then all the experts without talkiogach other and
each expert submitted materials and opinions réisedt and a list of experts comparative analy$égdback,
information, new materials and opinions of expedmprehensive expert opinion; comprehensive argalysi

LOGISTICSCENTER BASED ON AHP- G MODEL

AHP (Analytic Hierarchy Process,) is proposed byUSNA operations research scientist T. L. Sa TTYwantieth
Century 70 years. Its initial application in theearof services is a kind of multi objective deaisimaking
qualitative analysis and quantitative analysis meéthwhich has the characteristics of reliable,ifiexand practical.
AHP is a simple and convenient method for quanigadnalysis of the non quantitative event systagireeering.
Also, it is a method of t subjective judgment obpke for quantitative description. Therefore, isHzeen widely
used in many complex systems, which is difficuliattalyze with quantitative method. The processhmaseen in
consistency test in AHP, which is indispensable.
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In practical application, people generally adjustgment matrix roughly, but often effective. Aft, after several
adjustments in order to validate the consistertoy,possibility cannot be ruled out. In order toveahe problem,
we will use the concept of optimal transfer matrixthis paper, the AHP was improved and was natoraheet the
requirements of consistency, which can be dirdatihe calculated weight values. As to its componer can see
in figure 1.

The classification of figure one
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Fig 1. Theflow chart of AHP
Propose there is a matrix:
A=[aijl, B=[Bij], C=]ci] €ERnxn
Definition 1:
if aij = 1/aji, then A is called reciprocal mg;
if bij = 1/bji, then B is called anti-symmaeatnmatrix.
Definition 2:

A'is the reciprocal matrix, if aij=aik / ajk, thekis said to be consistent; if B is anti-symmetriatrix, and the bij =
bik + Bkj then B is called transfer.

By above knowable, if Ais a uniform array, B= Ld¥(= IgaiJ) is transitive. Similarly, if B is traitive matrix, then
is the same.

The improved AHP is consistent with test in thi@gass. Consistency test is a key link in the tiakl AHP

calculation, which is indispensable. Although fispection process is not very complex, but if tidgment matrix
is not consistent with the test, it will have t@dg@ust the original judgment matrix and recalculatethe process.
Through using the concept of optimal transfer mathe AHP is improved properly, and make it nattmameet the
requirements of consistency without need for caesisy checking. Then directly calculates the weigbdlue.

Through analysis and examples, results calculagatidoimproved AHP are more accurately. Its essente set up
an intelligent regulator in the original AHP.
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LOCATION PRINCIPLE

A large number of successful cases on the locgiimblem, the qualitative analysis is more importand the
qualitative analysis is the premise of quantitativalysis. In the qualitative analysis, it is nasegg to determine the
principles. Principle of location specific is ing2i.

7 Cost principle

Principles of gathering talents

Location Close to the user principle
principle <

Close to the suppliers and resources

“._| Closeto the suppliers and resources

Fig 2. Location principle

Cost principle. The enterprise is the economic entity, economiebenfor the enterprise are important. Fixed costs
of the initial construction, changes in the costha operation, the annual income products sokt,latl of these
things decide the location.

Principles of gathering talents. Talent is the most precious resource of enterpand business address is rightly
chosen to attract talent. Conversely, for enteegrisaused by the relocation of staff living incarieace, it often
occur the loss of staff.

Close to the user principle. For the service industry, almost without exceptizgy are required to follow this
principle, such as a bank, post office, hospitathosl, cinema, retail stores all etc.. Many manufacg enterprises
will build a factory to consumer market nearby mer to reduce the costs and losses.

Close to the suppliers and resources. Companies rely on suppliers and resource depemdbsi® principle: firstly,
enterprise or business or parts of the park willabeumber of outsourcing production, processing $applier,
resources are distance in relation to the transpmst of logistics. Secondly, local suppliers, ese aggregation
can make the maximum use of resources, savingosteof operation.

Long-term development. Enterprise site selection is a kind of strategamagement activities, so they will have the
strategic consciousness. Site selection must cengié reasonable layout of enterprise productivityich wants to
consider the market development to get new idedsnamw technology. In the current world economyyatomes
more and more integration under the backgroundhef ttmes to consider how to participate in inteovl
competition.

LOGISTICSCENTER OF AHP- G BASED ON LOCATION M ODEL

AHP involves many quantitative and qualitative fastbecause of the location of logistics distribatcenter, and
the AHP method of multiple objectives are decisisaking method, which is combined quantitative andlitative
methods. But this method does not take the limigmurces of some practical problems into accant,thus get
the method become infeasible. The utility modelded in this paper based on AHP- G P.

ANALYSISOF VARIABLESIN THE MODEL
The determination of the variables in the modéhésfirst step in the decision-making model.

Here the hypothesis:
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N ={1, 2,,, N}, for a possible logistics cengldress set.

For each specific address in the planning, thezeoaly 2 possible, namely at the address set upticg center or
not at the address set up logistics center withattdress. The decision variables of X |, can tak@ &xpressed in
setting up a logistics center and the addressatanl/ 0 , which is said to choose the addresdagisdics center.
Namely, the decision variables of the model carexjgressed as:Xi = 0 or Xi = 1, according to therabters of
logistics center.

This paper puts forward 4 objectives, which comstsalogistics center location in common, weightngaAHP
method is regarded as another important constraimdition, the formation of constrained goal prognaing.

CONCLUSION

With the rapid development of logistics industrypnm and more scholars begin to study the locatfologistics
centers theory. In this paper, it is a supplemadtexpansion of AHP- GP model and the locationrheblogistics
center based on the model proposed. Mainly it edplo constraint in the limited resources, optimthe
combination of a plurality of logistics center Itiocm scheme at the same time. There are also smoirigs, which
need to develop and improve further. Constraintld@m is larger when the resources is not a cairgtfunction.
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