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ABSTRACT 

In this research vehicle routing problem with simultaneous pick-up and delivery is formulated. To solve 
this problem, a new genetic algorithm is proposed. In this algorithm, two types of crossover operator and 

two types of mutation operator with new features are designed which during the process can be replaced 

with each other and its efficiency is shown. To validate this algorithm, results obtained from proposed 

algorithm are compared with standard results and it was seen that in more than 13% of small-scale 
problems, results are improved. 
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INTRODUCTION 
Transportation problems are of the most important problems in logistics and supply chain and so 

scientists and researchers are attracted to it. In addition, manufacturers concern about cost of 

transportation because is an effective component in goods price and customers satisfaction so they use it 

to enhance their competitiveness, their sale and their profit.  
One of the most important problems in transportation section is to find a rout by minimum length and 

minimum time to travel. Vehicle Routing Problem (VRP) is a combinatorial optimization problem that 

greatly has drawn attentions recently. This problem has investigated the delivery of goods to a set of 
customers with specified demands in routs that start from store and ends to itself by minimum cost. On 

the other hand, in recent decades the importance of reciprocating logistics has increased considerably. 

With the rapid reduction of general resources, introduction to reciprocating logistics can cause using 
backhauls and then profit of economic institutes will be increased. A lot of efforts for simultaneous pick-

up and delivery have been done to customers get service just one time. 

This plan is named Vehicle Routing Problem with Simultaneous Pick-up and Delivery (VRPSDP), which 

we face some of its applications frequently. For example in a grocery chain system, every grocer should 
have a demand for both delivery (such as fresh food, drinks …) and pick-up (such as expired foods, 

empty bottles …) and should get service by supplier in just one standing. Vehicle Routing Problem with 

Simultaneous Delivery and Pick-up that studies distribution and collection of goods from/to customers, is 
the expansion of Vehicle Routing Problem.Due to the limitations, the vehicle routing problem has several 

types; one of this type is the Multi-Depot Vehicle Routing Problem (MDVRP) (Cordeau, 1997). Another 

type is Vehicle Routing Problem with Time Windows that is one of the most studied problems (Solomon, 

1987). In this problem customer servicing should be done in a specific time window. In customer 
servicing by pick-up and delivery, there are two strategies that creates two types of vehicle routing 

problem; first is the Vehicle Routing Problem with Backhauls (VRPB) and the second is Vehicle Routing 

Problem with Simultaneous Pick-up and Delivery (VRPSDP) (Berbeglia et al., 2007). In VRPB, at first, 
delivering to customers will be done and then, in return the pick-up will be done (Ropke and Pisinger, 

2006). Due to additional cost of separate delivery and pick-up, the VRPSPD was introduced. This 

problem was introduced by Min (1989). He investigated the distribution of a public library with 22 sub 



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231– 6345 (Online) 

An Open Access, Online International Journal Available at www.cibtech.org/sp.ed/jls/2016/01/jls.htm 

2016 Vol. 6 (S1), pp. 247-259/Shahdaei and Rahimi. 

Research Article 

© Copyright 2015 | Centre for Info Bio Technology (CIBTech)  248 

 

library and two vehicles (Min, 1989). Gendreau et al., (1999) studied the vehicle routing problem with 

simultaneous delivery and pick-up for solving travelling salesman problem at first; and then organized 

travelling salesman routing problem. Dethloof (2001) studied the relation between VRPSPD and other 
types of vehicle routing problem and presented a mathematical formula for this problem. He expanded 40 

species to test in his proposed algorithm and comprised its results with Salhi and Nagy’s result (1999). 

Also discussed about the relation between VRPSPD and VRPB (Dethloff, 2002). Many studies about 
VRPSPD were conducted (Chen and Wu, 2006 & Dell’Amico et al., 2006). Nagy and Salhi (2005) 

proposed a method based on a heuristic algorithm. Zachariadis et al., (2010) expanded an adaptive 

memory method for this problem. Also an efficient innovative method for creating appropriate initial 

solutions by genetic algorithm was presented by Toth and Vigo (1999). Montane and Galvao (2002) 
proposed a mathematical model for this problem and solved it with improved heuristic algorithm for 

travelling salesman problem with simultaneous delivery and pick-up. They were successful to make a 

mathematical model for vehicle routing with distance limitations and pick-up, and then solved it by using 
tabu search algorithm and combinational local algorithms (Montane and Galvao, 2006). 

Vehicle Routing Problem is NP-hard problem, means that with increasing magnitude of problem the 

computational efforts will increase, and computations will become more complex and it will be 
impossible to solve them by exact algorithms. Firstly, heuristic algorithms were proposed (Bianchessi and 

Righini, 2007), however; using them was not appropriate due to the long computations (Jaw et al., 1986 

& Osman, 1993). In recent years, meta-heuristic algorithm has been proposed to solve this problem. 

These algorithms provide an acceptable solution in a short time. Zachariadis et al., (2009) presented a 
meta-heuristic tabu search algorithm for solving VRPSPD. Ai et al., (2009) used particle swarm 

optimization algorithm for solving this problem. Ant colony algorithm is another meta-heuristic algorithm 

that was proposed by Gajpal and Abad (2009) with two multi-streaming local search algorithm for 
solving vehicle routing problem with simultaneous pick-up and delivery. One of the most famous meta-

heuristic algorithms is genetic algorithm that was developed by Holland el al., (1975). This algorithm has 

been used for many problems in recent years. Wang et al., (2012) expanded a binary integrated planning 

model for solving simultaneous delivery and pick-up with time windows. In this model an evolutionary 
genetic algorithm in common with different methods of most cost-effective replacement is proposed for 

expedite the process of solving Tasan and Gen (2012) introduced an alternative method for solving 

vehicle routing problem with simultaneous delivery and pick-up (Wang and Chen, 2012), also he 
proposed a genetic algorithm for this problem that instead of binary representation, commutative 

representation is used as genetic (Tasan and Gen, 2012). Ganesh and Narendran (2007) focused on 

VRPSPD and introduced a polyhedral heuristic approach that classifies points based on proximity and 
closeness. 

For powerfull ultimate search, a genetic algorithm is used (Ganesh and Narendran, 2007). Zhao et al., 

(2009) studied the travelling salesman problem with a good delivery and pick-up that is a classic type of 

travelling salesman problem. In their proposed method a local search process is embedded in genetic 
algorithm to expedite the convergence (Zhao et al., 2009). In Lu and Vincent (2012) studies three 

selection operators, four crossover operators  and five mutation operators were coded and data envelope 

analysis were evaluated to determine the relative efficiency and combinatorial cross efficiency of this 
operators for solving VRPSPD. 48 overall composition is created that each one is named with 

abbreviation of constitutive operators numerical results show that data envelope analysis, is a good 

method for finding efficient combinations of genetic algorithm operators. Zhang et al., (2012) developed 
a scatter search algorithm method for variable-time Vehicle Routing Problem with Simultaneous and 

pick-up and delivery, also used a general genetic algorithm method as reference for executive 

comparison. Rekiek et al., (2006) introduced a group genetic algorithm for finding optimal rout (or close 

to optimal) for handicapped transportations according to service quality and vehicle numbers. In this 
study genetic algorithm principle is applied for handicapped transportation problem that is an application 

in real life based on principles of delivery and pick-up problems. 
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The purpose of this study is to introduce an alternative method for solving VRPSPD. This study proposed 

a genetic algorithm with new features, upon which the result can be improved. 

Following sections are planned as follow: in second section details of Vehicle Routing Problem with 
Simultaneous Pick-up and Delivery are provided. In third section, details of proposed method are 

introduced. An illustration is given in fourth section. In fifth section, implementation of proposed method 

is evaluated by several experiments, and results are discussed. At last in sixth section, conclusion with 
future directions is presented. 

Vehicle Routing Problem with Pick-Up and Delivery and Definition 

Both VRPSPD and VRPB consider pick-up and delivery of goods to/from customers. In VRPB pick-up 

demands are met after finishing all delivery. However, in VRPSPD customers require simultaneous pick-
up of goods from their location, in addition to delivery of goods to their location as illustration figure 1.   

In VRPSPD it should be considered that whether vehicle has enough capacity to receive customer’s goods 

or not. VRPSPD seems to be harder in terms of planning than other types of problems. Inappropriate 
planning can cause poor utilization of vehicle’s capacity, time increase and the need for more vehicles. 

The goal of this problem is to minimize the vehicle stream and total travel time. A solution for this 

problem is called feasible if the total goods allocated to a rout won’t exceed vehicle’s capacity and 
vehicle has enough capacity to receive goods from customers.   

 

 
Figure 1: Illustration of VRPSPD 

 

 

MATERIALS AND METHODS  

Problem Definition-Creating a Feasible Solution 

Genetic algorithm, as an optimization computational algorithm, effectively searches different areas of the 

solution space by considering a set of points of solution space in each iteration. In genetic algorithm, 
design space, which includes different solutions of the problem, must be converted to genetic space. 

Therefore, genetic algorithm works with a series of coded variables. To be able to utilize genetic 

algorithm and apply various operators on design space to improve next generations gradually, the design 

space would be transformed to a standard form. For this purpose, each solution is considered as a string 
called chromosome.  

In fact each chromosome is a string that contains information of solutions. A set of chromosome that 

represents a solution set is called population. Each chromosome contains some genes that each gene is a 
special feature of solution. 

In order to satisfy the premises of VRPSPD in proposed method solution is considered as a four-section 

chromosome as illustrate in figure 2. 
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Figure 2: Creating a Feasible Solution 

 

First section defines the customers’ node’s number. In this section, the number of primary nodes indicates 

depot’s numbers and thus customers’ node’s numbers is form (1+number of depots) to (numbers of 

customer + numbers of depots); therefore, in one-depot problem, Customers’ node’s number is from 2 to 
(number of customer+1).  

Second section shows vehicles’ share from customers. Third section is the vehicle’s number and fourth 

section indicates depots’ share from vehicles. 
This form of chromosome has feathers: 

Feature 1: Total vehicles’ share from customers for service in second section of chromosome is equal to 

number of customers; this feature means that firstly each vehicle does not visit each customer more than 

once and secondly each vehicle meets assigned customer exactly once. 
Feature 2: Total depots’ share from vehicle in fourth section is equal to the number of vehicles. This 

feature means that each vehicle doesn’t belong to more than one depot. In other words each vehicle that 

comes out from one depot will return to that same depot. 
Feature 3: Numbers in houses (genes) sit in chromosome randomly  

Mentioned features are explained in an example as seen in figure 3. In this example number of customers 

are 10, number of vehicles are 3 and number of depots are 2. As said before, feasible solution for this 
example is assumed in form of a four-section chromosome as figure 4. In first section there are 10 houses 

and the number in each house indicates customer node’s number. 

 

 
 

Figure 3: Example of a Feasible Solution 
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Figure 4: Four-Section Chromosome for Discussed Example 
 

Primary nodes’ number is related to depots. Therefore, customer’s nodes’ numbers is from 3 to 12. For 

example, the house in which the number 7 is written indicates that the number’s node is 7 and is related to 

customer 5. Second section indicates vehicles’ share from customers. In above example, in second section 
and first house, number 5 indicates that vehicle 1’s share is 5 primary customers. Which means that 

vehicle1 services 5 primary customers in first section. 

(The customer related to node 7, the customer related to node 3, the customer related to node 9, the 
customer related to node 12, the customer related to node 4)   

Similarly, vehicle 2 services next three customers (the customer related to node 10, the customer related 

to node 8, the customer related to node 6) and vehicle 3 services two lost customers (the customer related 
to node 11, the customer related to node 5). As said before, in second section, total vehicles’ share from 

customers for service is equal to customers’ number (10=2+3+5). 

Third section indicates vehicle’s number. For example number 3 in first house of third section, indicates 

vehicle 3. 
Fourth section indicates depots’ share from vehicles. Depot 1’s share is 2 primary vehicle of third section 

(vehicle 3 and vehicle 1) and the number 1 in second house of fourth section indicates that depot 2 

belongs to next vehicle in third section (vehicle 2). As it can be seen summation of fourth section 
numbers (depots’ share from vehicles) is equal to number of vehicles (3=1+2). 

Structure of Proposed Genetic Algorithm  

Generally, flowchart of genetic algorithm optimization is depicted in figure 5. According to this 

flowchart, genetic algorithm starts with an initial population that should be improved to achieve optimal 
solution.  

This initial population is created randomly. Next step is to evaluate chromosome should be selected 

means the chromosome which is better than other or closer to optimal solution. To do it fitness function 
also called cost function, is used. Then there is a termination condition. There are several termination 

conditions that this conditions must be determined in a way that when the algorithm achieves the optimal 

solution, cease the algorithm.  
Anyway it is obvious that the initial population cannot be optimal solution. Therefore, selection, 

crossover and mutation should be employed. In fact, with the help of these operators, new generation is 

produced from previous generation.  

Collection of this operation is named ‘regeneration’. After creation of new generation, fitness of 
chromosomes should be evaluated again. And it should be checked that whether the optimal solution is 

achieved or not. This process will iterate until the algorithm propel initial population an optimal 

population that include general optimal solution.  
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Figure 5: Genetic Algorithm Flowchart 

 
Creation of Initial Population: At first, we need on initial population. In proposed method, the desired 

number initial population is created randomly the bigger the size of initial population, the lawyer 

algorithm speed is.  

On the other hands, considering small initial population cause trap in local optimal in proposed algorithm. 
Initial population is considered 20 and in case 1, problems are solved with this population. But in case 2, 

according to problems scale, population is changed.  
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Fitness Function: Since initial population is created randomly, after creating the initial population, 

chromosomes should be evaluated, means that chromosome which is better than other 3 or closer to 

optimal should be selected.  

To do it, fitness function, which called cost function in this study is equal to total distance travelled by 

vehicles are less, are better. 

Selection: In selection, chromosomes are selected randomly and based on fitness function the more fitness 

an individual in population has. The more chance it has to be selected there are different methods for 
chromosome selection. In this algorithm, roulette wheel method is used. 

This method is one of the most common selection methods. In this method, probability of selection for 

each number is proportional to its fitness.  

Roulette wheel method can be explained as follows: value of each individual is achieved by dividing the 
fitness of a solution by the total fitness of all the selections.  

The sector of the wheel is assigned to each individual that its size is proportional to value of individuals. 

The wheel rotates N times that N is the number of next Generation’s individuals.  

A number is chosen randomly between zero and total fitness and the chromosome which chosen number 
is in its scope on circle’s circumference, would be selected for reproduction. 

Crossover: In proposed method, two-point crossover and three-point crossover are used. These methods 

are different from classic method. 

Proposed Two-Point Crossover  

In this method, the first point is that two points are selected in one of the four selections of chromosomes. 

Means that it is impossible to select two points in two different sections of chromosome also the location 

of points is selected randomly.  

The main difference between proposed two-point crossover with classic two-point crossover method is 
that in proposed method, instead of displacing genes in both of parents genes, between two points selected 

of parent 1, impressed by parent 2, are displaced in the parent 1 and reverse:  

After selecting two points at random, in the first step the numbers between two points of parent 1 and 
parent 2 are added together then in second step this numbers are sorted from descending to ascending. 

And at last in third step, based on changes in sum genes sort, these changes and this sort in genes between 

two points of parent 1 and parent 2, are applied. In fact, sort of genes between two points of each parents, 

is changed impressed by another parent. 

Proposed Three-Point Crossover 

In proposed three-point method, three points are selected randomly in one of the four sections of 

chromosome. By selecting three points, the section will be divided into four areas. 

Chromosome’s genes of parent 1, impressed by chromosome of parent 2, are displaced one time in parent 
1 and one time in second and fourth areas, as in steps mentioned in two-point method. It is obvious that in 

both two-point and tree-point methods, if chromosome length is small, this method would be ineffective. 

An example of proposed two-point and tree-point crossover is shown in figure 6. 

Mutation: In proposed algorithm, reverse mutation and replacement mutation methods are used. 

Replacement Mutation 

In this method, two points are selected randomly and their genes are replaced without any changes in 

between genes. 

Reverse Mutation  

In this method two points are selected randomly and the genes between them, are replaced symmetrically  

An example of replacement mutation and reverse mutation is shown in figure 7 

Algorithm Termination Condition: Termination condition in this algorithm is convergence, means that 

algorithm will be terminated when it does not improve anymore. 

Encoding 

Programming is done in MATLAB (8.1) software 
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Figure 6: Example of Proposed 2-Point Crossover and 3-Point Crossover 
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Figure 7: Example of Proposed Replacement and Reverse Mutation 

 

Implementation of Proposed Algorithm on Tested Problems 

In this section, first details of implementation of proposed algorithm is discussed and then problems are 
solved by proposed algorithm and at last results are evaluated and compared. 

Number of Iterations for Proposed Algorithm: As said before, in this algorithm, termination condition is 

convergence and achieving optimal solution. It means that algorithm will continue until the solution does 
not improve anymore. 

In algorithm implementation, almost for all problems, convergence is achieved in 1000 iterations. Hence, 

number of iterations for all problems are 1000.  

On the other hand, using same number of iterations for all problems seems reasonable because 
comparison criteria for all problems would be same. 

Optimal Solution: Optimal solution or best solution in all problems, that in fact is least value of objective 

function, is equal to shortest distance travelled by vehicle. At the end of algorithm process, the obtained 
number would be the best solution that is shown by ‘answer’. 

Minimum Number of Iterations in which Optimal Solution is Obtained: It is the minimum number of 

iterations, in which algorithm achieves optimal solution. This number is shown by ‘Nmin’. 
Solution Achieving Time: It is the time duration, in which algorithm achieves optimal solution. This time 

is shown bit’. 

Algorithm Implementation on Problems in Two Cases: One of the innovations of this problem is that 

crossover and mutation operators can be changed during process. By default, problem starts with 
proposed three-point crossover and replacement mutation operators. 

During the process, these operators can be changed to two-point crossover and reverse mutation 

operators. 
In order to evaluate performance of innovation, algorithm is performed in two cases: 

Case 1) in this case, algorithm is implemented with default algorithm operators (three-point crossover 

operator and replacement mutation operator) and 1000 iterations, without any change in crossover and 
mutation operators. And then optimal solution is recorded. 

Case 2) in this case, process is done in two steps. In first step, algorithm starts with 500 iterations and 

default algorithm operators (proposed three-point crossover operator and replacement mutation operator) 

without any change in mutation and crossover operators. Then in second step, crossover and mutation 
operators are replaced by proposed two-point crossover operator and reverse mutation operator. In this 

step the process continues with 500 iterations. 

Comparison between two cases shows efficiency of the innovation. 
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Standard Tested Problems: One of the limitations of Vehicle Routing Problem with Simultaneous Pick-

up and Delivery is lack of comparison criteria for evaluation of results. It is mentioned in most of the 

previous papers.  
At last, in order to evaluate proposed algorithm, details of tested problems presented by Wang et al., 

(2012) were used. In addition, results of Cplex software are mentioned too, that would become criteria for 

evaluation of results of VRPSPD. 
Summary of the Results: In this section, standard tested problems are applied in two cases using proposed 

algorithm. From 15 studied problems, in 10 of them (Rcdp1007, Rcdp2501, Rcdp2504, Rcdp2507, 

Rcdp5001, Rcdp5004, Rdp101, Rdp201, Cdp201, Rcdp201), results of second case were better. In 4 of 

them (Rcdp1001, Rcdp5007, Cdp101, Rcdp101), results of first case were better than results of second 
one.  

And in one problem (Rcdp1004) results of two cases were equal. Therefore, in most problems, results of 

second case were better than results of first case. It means that change of crossover and mutation 
operators. That is innovation of this research, has been efficient in problem solving. 

In table 1, results of solving of tested problems using proposed algorithm in case 1 and case 2, are shown. 

In this table, ‘answer’ indicates the optimal solution.  
‘Nmin’ indicates the minimum iterations in which optimal solution is achieved and, ‘t’ indicates the 

duration time of process to achieve optimal solution. 

 

Table 1: Results of Solving Standard Tested Problem by Using Proposed Algorithm in case 1 and 2   

Case 2 Case 1 
Problem 

t Nmin Answer t Nmin Answer 

″2 17 289.69 ″22′  2 776 285.3 Rcdp1001 

″10 113 230.32 ″10 113 230.32 Rcdp1004 

″46′  3 828 249.18 ″10 122 255.73 Rcdp1007 

″18′  9 951 667.04 ″41′  4 869 691.74 Rcdp2501 

″28′  3 592 717.42 ″33 173 767.43 Rcdp2504 

″3′  7 804 801.92 ″8′  5 940 838.3 Rcdp2507 

″12′  11 898 1203.29 ″9′  2 420 1329.34 Rcdp5001 

″42′  11 918 1361.18 ″53′  2 512 1505.41 Rcdp5004 

″37′  3 542 1402.89 ″7′  3 544 1377.87 Rcdp5007 

″43′  10 791 1781.24 ″36′  4 567 1781.24 Cdp101 

″30′  9 747 2027.2 ″44′  9 961 2161.62 Cdp201 

″57′  14 949 2099.84 ″26′  7 802 2210.53 Rdp101 

″22′  13 918 2027.55 ″16′  8 878 2074.43 Rdp201 

″34′  12 867 2333.77 ″50′  7 835 2333.56 Rcdp101 

″59′  14 985 2462.02 ″27′  10 993 2471.03 Rcdp201 

 

Table 2 shows the best solution achieved by proposed algorithm. 
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Table 2: Results of Solving Standard Tested Problem by Using Proposed Algorithm 

t Nmin Answer Problem 

″22′  2 776 285.3 Rcdp1001 

″10 113 230.32 Rcdp1004 

″46′  3 828 249.18 Rcdp1007 

″18′  9 951 667.04 Rcdp2501 

″28′  3 592 717.42 Rcdp2504 

″3′  7 804 801.92 Rcdp2507 

″12′  11 898 1203.29 Rcdp5001 

″42′  11 918 1361.18 Rcdp5004 

″7′  3 544 1377.87 Rcdp5007 

″36′  4 567 1781.24 Cdp101 

″30′  9 747 2027.2 Cdp201 

″57′  14 949 2099.84 Rdp101 

″22′  13 918 2027.55 Rdp201 

″50′  7 835 2333.56 Rcdp101 

″59′  14 985 2462.02 Rcdp201 

 

RESULTS AND DISCUSSION 

Discussion: Validation of Proposed Algorithm and Comparison between Results of  

Proposed Algorithm and Results of Standard Problems  

Comparison between Results of Proposed Algorithm and Results of Tested of Tested Problems in Small 

Scale 
ILOG Cplex software is linear planning software that is able to achieve optimal solutions for VRPSPD in 

small scale. Therefore, results of proposed algorithm (Answer) and results of Wang’s study and results of 

Cplex are shown in table 3. 
 

Table 3: Comparison Results of Solving Small Scale Problem  

Answer GA Cplex Problem(small test) 

285.3 348.98 348.98 Rcdp1001 

230.32 216.69 216.69 Rcdp1004 

249.18 310.81 310.81 Rcdp1007 

667.04 551.05 551.05 Rcdp2501 

717.42 473.46 738.32 Rcdp2504 

801.92 540.87 634.2 Rcdp2507 

1203.29 994.18 994.18 Rcdp5001 

1361.18 725.59 1961.53 Rcdp5004 

1377.87 809.72 1814.33 Rcdp5007 

 

Comparison between Results of Proposed Algorithm and Results of Tested of Tested Problems in Large 

Scale 

In this section, results of proposed algorithm for solving large-scale problems (Answer) and results of 

Wang’s study and basic genetic algorithm are shown in table 4. 
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Table 4: Comparison Results of Solving Large Scale Problem 

Answer Proposed by Wang et al. Basic GA Problem (Large Test) 

1781.24 1001.97 1001.97 Cdp101 

2027.2 591.56 591.56 Cdp201 
2099.84 1653.53 1656.68 Rdp101 

2027.55 1280.44 1299.17 Rdp201 

2333.56 1652.9 1665.2 Rcdp101 
2462.02 1587.92 1337.98 Rcdp201 

 

In this study, Vehicle Routing Problem with Simultaneous pick-up and delivery was discussed. Previous 

studies in this field were discussed. Then the problem was coded in MATLAB software. In order to create 
model of problem, a four-section chromosome was used as a feasible solution that sits unique features 

satisfied premises of problems. In this study a genetic algorithm with new features was used. In this 

algorithm, roulette wheel method was used as selection method. Two proposed three-point and two-point 
crossover operators and two reverse and replacement mutation operators with new features were 

designed. 

In most previous studies, during process implementation, a crossover operator and a mutation operator 
had been used; but in this proposed algorithm, two crossover operators or two mutation operators could 

be used simultaneously. During process implementation, crossover operator or mutation operator could be 

replaced to improve the solution. Effectiveness of this plan was shown in most of the problems. 

In order to evaluate the proposed algorithm, results of Wang’s study were used. These results are 
expressed in two small-scale problems group and large-scale problems group. Results showed that 

proposed algorithm could improve many of the results of small-scale problems. 

This study discussed the VRPSPD for one good type. Future studies may study this problem for more 
good types. Also In this study the problem was coded in MATLAB; according to graphical features of 

ARC GIS software and adaptability of this robust software to vehicle routing problem, it would be 

proposed to use this software to solve the problem and then make the results evaluated.  
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