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Abstract- This paper proposes a heuristic algorithm based on
Dijkstra and Divide-and-Conquer Algorithm. Firstly, the sub-
problem blocks are constructed. Existing methods to solve this
problem, such as Genetic Algorithm or Simulated Annealing
Algorithm, require long-term adjustment to get optimal
parameters which need redesign when data set change,
therefore these methods are not well universal applicability.
Then, each block is used to calculate the appropriate
warehouses. Warehouse location is extremely important in the
whole logistics system. Finally, re-calculate the whole graph to
get the final solution based on previous warehouse locations.
Simulation results show that the algorithm in this paper can
greatly reduce the computation time while get right solution,
moreover, there are good solutions for different graphs, and
general applicability is strong.
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I. INTRODUCTION

In choosing the right warehouse location can make all
the difference in how effective, efficient, and profitable a
company is. Leasing or purchasing a warehouse is a major
decision, and a choosing the right location can significantly
enhance a company's ability to compete and effectively serve
customers.

Unfortunately, all the methods mentioned above have
flaws that are inevitable. For example, the location of the
warehouse calculated by the Gravity Method is always
impossible due to the natural limitation. A great number of data
is needed in the Chromatography Analysis to get a right result,
with the weights hard to determine. In addition, the main idea
of the Genetic Algorithm is to select the initial population,
screen through the fitness algorithm, then cross reorganize with
the crossover rate, and finally find the optimal individual fitness
to a given threshold after mutating through variation. However,
the Genetic Algorithm are usually related to low efficiency,
time-consuming, premature convergence and difficulties in
controlling parameters. Additionally, the main idea of
Simulated Annealing Warehouse location is one of the most
important issues of the logistics system. Particularly, the
location of the multi-warehouse is most common for nowadays
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companies on a certain scale have several warehouses to store
goods. The location of warehouse is always closely related to
the construction cost of the warehouse, the routes of diversity,
after-sale services and even the competitiveness of the
enterprise itself. Therefore, it is one of the significant issues of
logistics firms.

Algorithm is to search random walk in given intervals,
and make the random walk gradually converged to optimal
solution with the method of Metropolis sampling criterion.
However, the capacity of this method to search the whole is
limited for it is easily affected by the parameters.

To overcome the shortcomings, such as time
consuming and poor universal applicability, of the previous
studies, an algorithm on the foundation of Dijkstra and Divide-
and Conquer Algorithm is proposed in this pater to solve multi-
warehouse location.

There is still a long way to go to get a set of relatively

good parameter for both the Simulated Annealing Algorithm
and Genetic Algorithm, moreover, once large-scale data set
adjustment is needed, the parameters have to be redesigned,
which is hard to guarantee universal applicability.
However, the Genetic Algorithm are usually related to low
efficiency, time-consuming, premature convergence and
difficulties in controlling parameters. Additionally, the main
idea of Simulated Annealing Algorithm is to search random
walk in given intervals, and make the random walk gradually
converged to optimal solution with the method of Metropolis
sampling criterion. However, the capacity of this method to
search the whole is limited for it is easily affected by the
parameters.

The mathematical model and the theoretical basis of
the algorithm will be introduced in the second part. The
following part proposes the algorithms, respectively, to locate
the warehouses and to plan the route from the warehouse to the
consumer node.

Moreover, the toll standard and maximum traffic

vehicle number of every expressway is also known, the
demands of each area are also clear, and so is construction cost
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of the warehouse. The requirement is to minimize total cost of
building warehouses and delivering the goods.

There is, at most, one edge between net-nodes, the
upper and lower edge of the total capacity is independent, and
so is unit price. The dotted lines connecting the net-nodes and
the consumer-node is called consumer edge, representing the
area's demands. Both consumer nodes and consumer edge are
here just for convenience.

1. DESCRIPTION OF THE PROBLEM

Company X is a well-known producer of product Y in
M province. Company X, to meet the demands, plans to build
several warehouses in M province. According to the market
research, it is known that this province is made up of N areas,
two of which are connected by the known expressway.

Network Structure Model implies particular areas,
expressways between them as well as the toll standard and
capacity of each expressway. The nodes surrounded by solid
lines represent area are called net-nodes, and they are all
numbered. The solid line connected one area to another which
represents the expressway is called the edge. The nodes
surrounded by dotted lines represent area are called consumer-
nodes, and they are all numbered, too. Moreover, the numbers
in brackets indicate the highway toll standard (unit price) and
the maximum number of vehicles the expressway can hold
(total capacity). Thus, a undirected graph with weights is
constructed G=(V, E,C) the net-nodes is V={v0, v1, v2, K, vn}
the edge is E={e0, el, e2, K, em} and the consumer nodes is
C={c0, cl, c2, K, cn} the cost and total capacity of each edge
is different. As shown in Fig.2-1, net-nodes vO and vl are
connected, with a total capacity of 16, unit price of 2. If 10 units
of vO[lvl are occupied, there are still 16 available units of
v1(1v0 Different consumer nodes represent different demands.
As shown in Fig.2-1, the demand of the consumer node 0 c is
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Figure 2-1 A small case map
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Route (c,j) represents the j-th route from warehouse to the
consumer-node ci , vO represents a net-node representing a
warehouse. v1 to vn-1 represents the net-nodes passing by, and
vn represents the net-node that the consumer-node is only
connected to w (vp, vq) represents the unit price of each edge
and the unit price can only be positive.

Table - The route table of case

Cost sum
Cost(c.,1)=20

Price sum
I’m‘v(r q ) =4

Routes

Route(c 1) = :\' RRRA

Capacity

(‘u/)ucu_r(( 1)=5

Rmrw(u,l)-:\x\‘.\ : I’ruc(n.l)-4 (upuun’(c .1)-13 (‘u.u(c‘ﬁ)-il

|

Ruuh’(: .3) = ‘:r RN S I’ru‘u(( ,3) =3 (‘upucm‘(f 2)=10 (‘u\!(t .2)*5(]

Runh’(r ,I)‘ {v VLY } /’ru‘l’(u ,I) ) (U/Jucm‘(t .I) =2 (‘U\{(c I)“ L)

The Divide-and-Conquer Algorithm is broadly used in
programming. The basic point of this algorithm is to split
problem which is difficult to be solved at once into several sub-
problems which is easier but essentially the same as the original
problem, and then to solve them separately. In general,
warehouse location is always calculated in hundreds of nodes
or even more. It is of no efficiency to calculate the cost of the
warehouse plan directly through the exhaustive method for the
time it will take is n! The number is too large and the efficiency
is too low. But the artificial division cannot meet the universal
applicability. Therefore, the algorithm proposed in this paper is
divided into three steps:

a) Deleting edges in the construction of sub-problem blocks.
The demands of the various consumer nodes will be put
together, the nodes and the edge of the network will be
deleted in accordance with certain rules in the algorithm
proposed in this paper. So that the remaining node with a
great demand, called the patrol nodes, cannot be fully
satisfied by other edges. The nodes focusing on their own
demand to patrol-node are called block-consumer-nodes. A
sub-problem is made up of the block which is made up by
their own block consumer-nodes and the patrol-nodes.

b) Solving the sub-problem. In the block, the patrol-nodes and
block-consumer-nodes represent the prepared warehouses.
Different warehouses will be picked out with the
arrangement of combinations. And then the heap optimized
Dijkstra algorithm will be used to calculate the total cost of
possible plans (including building the warehouses and the
corresponding transport routes). Then the one with the
lowest cost will be recorded as our selection.

c) Further calculations on the basis of the previous results.
Since the method of the previous step is easy to fall into the
local optimum, the calculated path is discarded, and only
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the warehouse nodes are used as the reference nodes. The
whole problem is recalculated by the heap optimized
Dijkstra algorithm to make the final decision.

111. EXPERIMENTAL DISCUSSIONS

In this paper, the time complexity of the RD algorithm
is determined. If the warehouse location plan is not found at the
end of the algorithm iteration, then it is judged as a failure. The
time complexity of the GA algorithm and the SA algorithm is
uncertain, if there is no warehouse location plan for running
more than 100s, then the algorithm is recomputed.
Experimental results as follow.
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Figure shows three different sizes of data sets from
large to small. And the results show that the difference between
RD algorithm and GA or SA algorithm is about 2%.
Particularly, in small-scale date sets there is little difference.
Furthermore, the time spent on the RD algorithm in this paper
is only about 1/4 of that on GA or SA. Compared with the
traditional Genetic algorithm and Simulated Annealing
algorithm, the algorithm in this paper saves a lot of time while
ensuring the results even with longer-term adjustment
parameters. What’s more, the algorithm in this paper is directly
calculated, so it is of better universal applicability.
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IV. CONCLUSION

In this paper, the order of the consumption nodes in
the block is calculated according to the serial number, and it can
be considered in random order in the future. A heuristic
algorithm based on Dijkstra and Divide-and Conquer
Algorithm is proposed in this paper to discuss the he problem
of warehouse location. this algorithm not only saves a lot of
time but also guarantees the correctness. Moreover, other
finding routes algorithms that are easier and less time-
consuming are looking forward to be applied.
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