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Abstract 

This paper considers vehicle scheduling problem as a set 

partitioning problem with side constraints. In this paper we 

emphasis to set partitioning formulation which provides a 

much tighter lower bound. We propose a genetic algorithm 

focusing on  optimization algorithm with time limitations of 

total vehicle travel time, tardiness, and fleet size are treated 

explicitly. All the vehicles visit all the nodes (cities) with 

penalty. However they must be come under allowable time 

given to them. The proposed algorithm implements a 

migration strategy by learning from the routes which are 

penalized earlier. The proposed algorithm is extensively 

evaluated on the various types of test problems, including a 

analysis with varied genetic parameters on the weighted sum 

of three objectives of a solution. Computational results 

illustrate the robustness of the proposed  algorithm and shows 

its higher efficiency as compared to greedy approaches. 

Keywords: Vehicle scheduling problem,Genertic Algorthim, 

Scheduling, Routing 

 

INTRODUCTION  

In the extended haulage related to transports, in which the 

covered distance is considered. In context to the transport, the 

operators of the transport need to drive it for number of days. 

There are certain reactions over the drivers for example, 

tiredness which in turn is a reason for some life threatening 

accidents. In order to get relaxed the drivers always kept the 

engine of the transport in the running state, either when the 

drivers want to take rest or driver stops the transport at certain 

point to deliver the order or to load the transport. This above 

stated exercise is known as idling. In the haulage transport of 

long run, the idling of engine is the primary issue stated by 

Koc [9], because, this practice results in more utilization of 

the fuel, which in turn discharge the CO2, P-M, CO, H-C etc. 

If we practically consider the average utilization of fuel, the 

idling engine rests for more than 10 sec, utilize extra fuel than 

it take to restart the vehicle. 

The problem of routing the vehicles will be explained as 

estimating the best possible routes either for delivery purpose 

or assembling by taking number of best possible route to 

number of depots which are scattered geographically. 

Therefore, this problem of routing is the origin for number of 

problems regarding the research operations and also has many 

varieties. Consequentially, focalizing over the continuous 

exercise of business, an innovative section related to VRP 

come forth, which in turn called as green_VRP. In comparison 

with Green_VRP, the aims are distinct from the unusual VRP, 

which helps inn decreasing the price by reducing the distance 

which is to be covered. Moreover, the Green_VRP tries to 

decrease the affect of routing over the environment by 

utilizing variety of methods. In order to reduce the usage of 

energy during fulfilling the requirements of all consumers an 

approach is proposed named as EM_VRP (Energy minimizing 

VRP). From the research it is diagnosed that utilization of 

energy has an effect over the diffusion of carbon. The 

utilization of meta-heuristic is for combinatory expansion for 

finding the excellent result, which is looked on to the distinct 

investigating area. VRP is mostly admitted as NP hard 

problem. Therefore, the meta-heuristic is commonly used in 

order to search the excellent results for the problem of NP 

hard. 

The main goal of this research is to build a group of algorithm 

related to genetics in order to evaluate the EM_VRP and to 

improve the proposed algorithm so that it can increase the 

result’s quality, machine learning methods is used. Kara et al. 

[] proposed EM_VRP i.e. energy minimizing routing problem, 

having the aim of decreasing the usage of energy when 

fulfilling the requirements of group of scattered consumers. 

Through this the utilization of the energy is decreased but the 

discharge of CO2 is not evaluated. Hence, due to which the 

performance of the environment is also been evaluated. 

EM_VRP, a method is to be developed.  In this paper, an 

algorithm based on genetics is proposed for establishing the 

genetic EM_VRP. The proposed genetic based algorithm is 

improved by making use of machine learning in order to 

enhance its guidelines depending on the features f the used 

data. 

In this paper various sections are depicted. Section I 

introduces the details regarding how to order the vehicle and 

allocate the commodities so that the prices get reduced.  

Related work is explained in the section II. In this paper 

section III is used to defining the problem that is to be 

resolved. Methodology is proposed in order to solve the 

defined problem in section IV. Finally, in section V 

conclusion and future work is stated.  

 

RELATED WORK  

This literature considers the job allocation in cloud computing 

using the application of parallel computing. The literature 

deals with the analysis of existing techniques associated with 

job allocation in parallel and cloud computing.  

[1] Define a problem which is known as issue of General 

Routing and for that an algorithm is provided in order to get 

the solution. The traditional problems known as Salesman 
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travelling and the Chinese Postman are revealed for special 

situations that are limited in nature of the issue of General 

Routing. The algorithm provides a unified approach to both 

node and arc oriented routing problems. For node oriented 

routing problems, proposed approach tends to produce large 

reduction in effective problem size 

[2] Proposed a method which is used to modify the technique 

of arranging the vehicles, so that the price should be 

minimized. This proposed method is used in combination with 

heuristic method to give a hybrid novel approach. In the 

context of transportation, the procedure of prepare consider 

variant concurrent jobs which primarily managed 

consecutively. The process begins from the diplomatic stage 

while aggregating the information of travelers need. 

[3] Presented a method in order to develop one depot schema 

for ordering the vehicles using particular restraints that rely 

over the functioning characteristics of the vehicle which are 

electric in nature, in order to compute the issue of ordering the 

vehicle. An enhanced multi-purpose scheme of optimizing 

makes use of an idea which is non -dictating method of sort 

based on genetics to developed so that the issue regarding the 

vehicle is resolved. 

[4] Presented detailed survey on scheduling of vehicles and 

present some new ideas on heuristic solution procedures. This 

paper presented the substantial schemes that have been 

established in order to resolve the problem of ordering the 

vehicles and also tells in detail that with-out exact dispersion 

of ordering the vehicle how manager will be able to give 

greater than one’s requirement.  

[5] Discuss the number of designs methods for various 

problems linked with the ordering of vehicles and provides 

advanced and overall analysis depending on defining the basic 

problem, some variants are issued.  

 [6] Recently consider the issue of OFJS over the hardware 

that is alike. The aim is to increase the whole weight. They 

show that the issue is basically NP-hard, and inspect various 

unique situations that can be resolved polynomials. In this 

paper author presented the section and restrict methods which 

in turn reverts the possible enhanced outcome for large size 

issue instances in reasonable solution times. 

[7] Presented a survey on the advantage of using price related 

to hybrid and the transports that are electric in nature. The 

interpretation is searched over the utilization of the power, 

which in turn used to take it out depending on the simulating 

scenario in number of varied paths. The outcome of 

simulation of this paper states that it help in decreasing the 

utilization of the power and the discharge.   

[8] Provides two expressions for arranging the paths in order 

for the vehicle problem which is named as a flow of n/w 

expression and the other one is assignment expression. The 

expression of n/w flow is utilized to execute the issue of 

ordering the vehicle and it is also used in order to build the 

judgment related to managing the revenue. In case of 

assignment expression, it is utilized to take the judgment 

regarding the scheduling which occurs in real life. 

[9] Focuses on satisfying user- defined quality of service 

requirements while minimizing the work flow execution cost. 

The features that are proposed issue an aim in order to build 

up a method known as SWFS which in turn utilized to fulfill 

the requirements. In addition, this price is an applicable and 

duration is also there, which helps in calculating the whole 

price of the proposed approach SWFS by taking quantity of 

price metrics into consideration.   

[10] Presented the issue of ordering the drivers of the truck 

and the also taking the idling concept into consideration. In 

this paper this problem of scheduling is resolved in order to 

maintain the price make less utilization of the fuel in extended 

haulage. In the haulage transport of long run, the idling of 

engine is the primary issue, because, this practice results in 

more utilization of the fuel, which in turn discharge the CO2, 

P-M, CO, H-C etc.  

[11] Addresses the timetable generation based on even 

headways and even loads. These timetables are constructed by 

heuristic procedures and the obtained solutions are used as an 

input to solve the heterogeneous vehicle scheduling problem. 

 

PROBLEM DEFINATION 

There are group of picking and delivery nodes having a 

certain quantity of product, which is ordered by the consumer 

and this order, have to be delivery from every picking point to 

its destination delivery location but the initial point from 

where the trip begins is the central point or depot.   

Scheduling is the basically a salient activity which is used to 

compute the scheduling of vehicle. Applications of the 

heuristic approach to other multi-commodity network flow 

problems, over which number of resources are allocated to 

multiple jobs. These jobs can be executed using many 

resources. In above stated cases, calculating the commodities 

job assigning in advance is an issue which in turn convert this 

issue to in-dependent simple solving of issues which activate 

the upper bound derivations.   

There are number of analysis which is done related to the 

ordering of vehicles, but still there is no survey associated 

with the approaches of moulding and outcome. Hence, the 

issue in ordering the transports associated with giving certain 

scheduled tours to a certain group of vehicles, so that the 

distance covered will be reduced by giving the possible best 

path, by doing this time and cost both reduced. Therefore, the 

main issue which is to be overcome by utilizing present 

scheduling schemes is performance. These issues are refined 

by the research community but still there are many works, 

which have to be done. 

 

EM_VRP is formulated  using mathematics: 

Target function  as: 

𝑀𝑖𝑛 ∑

𝑛

𝑥=0

∑

𝑛

𝑦=0

𝑑𝑥𝑦𝑗𝑥𝑦                                                (𝑖) 

 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 14 (2018) pp. 11548-11552 

© Research India Publications.  http://www.ripublication.com 

11550 

Constraints are given below: 

∑

𝑛

𝑥=1

𝑖0𝑥 = 𝑚                                                                                (𝑖𝑖) 

∑

𝑛

𝑥=1

𝑖𝑥0 = 𝑚                                                                              (𝑖𝑖𝑖) 

∑

𝑛

𝑥=0

𝑖𝑥𝑦 = 1,   𝑦 = 1, 2, 3, … … , 𝑛                                         (𝑖𝑣) 

∑

𝑛

𝑦=0

𝑖𝑥𝑦 = 1,    𝑥 = 1, 2, 3, … … , 𝑛                                        (𝑣) 

∑

𝑛

𝑦=0 𝑦≠𝑖 

𝑗𝑥𝑦 − ∑

𝑛

𝑦=0 𝑦≠𝑖 

𝑗𝑦𝑥 = 𝑞𝑥 ,     𝑥 = 1, 2, … … , 𝑛    (𝑣𝑖) 

𝑗0𝑥 = 𝑄0𝑖0𝑥,         𝑥 = 1, 2, … . . , 𝑛 

𝑗𝑥𝑦 ≤  (𝑄 + 𝑄0 − 𝑞𝑦)𝑖𝑥𝑦 ,         (𝑥, 𝑦) ∈ 𝐴                              (𝑣𝑖𝑖) 

𝑗𝑥𝑦 ≥ (𝑄0 + 𝑞𝑥) 𝑖𝑥𝑦 , ∀(𝑥, 𝑦) ∈ 𝐴 

𝑖𝑥𝑦 = 0 𝑜𝑟 1, (𝑥, 𝑦) ∈ 𝐴 

The value of traversal of an arc (x,y) is defined as the 

multiplication of the distances among y and x nodes and also 

the load emphasis over the arc. The equation (ii) and (iii) state 

that ‘m’ is the number of vehicles that are used. Equation (iv) 

and (v) states the degree related to constraints for every node. 

The definitive management of flow, that balance the inside 

flow and the outside flow of every node is stated in equation 

(vi), which in turn forbid the trips that are not legal. Equation 

(vii) is used to start the flow over the very initial arc related to 

every route. When limitations related to capacity is imposed 

and jxy is forced to ‘0’ when the x, y arc is not considered as 

any path. Its results in lower bounds produced by these 

constraints over an arc flow. 

 

METHODOLOGY 

In this section existing vehicle scheduling algorithm will be 

analyzed and the utility time will be improved with the 

introduction of new or customized existing algorithm.  

Existing mostly used algorithm will be analyzed and 

evaluated on effectiveness and efficiency parameters with our 

proposed algorithm. 

Vehicle Routing Problem (VRP) has been a very active area 

of the literature with contribution from many researchers over 

the last three decades. We are implementing machine learning 

to solve the Vehicle Routing Problem (VRP) and to tune its 

parameters. We are underlying characteristics of data, a 

particular genetic algorithm which can be tuned significantly 

to outperform many generic existing methods with 

competitive computational times.  

GAs need to be parameter tuned for better performance. The 

main parameters considered in this study are mutation rate, 

size of the population, and number of generations. Larger 

sizes of the population and number of generations are deemed 

to yield better results as this will increase the scope. However, 

the optimum setting for the rate of mutation cannot be 

identified without a scientific approach. In this study, 𝑘-means 

clustering algorithm from the machine learning literature has 

been used as a mechanism to tune the developed meta-

heuristics. 𝑘-means is one of the widely used unsupervised 

learning algorithms which solves the well-known clustering 

problem. A glimpse of the proposed solution is present in the 

Algorithm 1 below 

 

Algorithm 1 
Input 
Show the number of cities to deliver the services with needs {C1, C2, 
. . . , Cn}  
Get the quantity of the vehicle 
Size of the considered population (ps) 
Quantity of generations is denoted by (n) 
 
//Assigning initial values 
Firstly, by considering the random sequence of cities a trip is 
created  
This is repeated for duration ps  order to generate the population 
Now, from the created population acquire the best trip  
Store it as elite 
Starting price equal to utilization of energy which is the best fit trip 
from the first population 
// Genetic Scheme 
while(i≤n) 
{ 
//this execute for ps duration 
while(j≤p) 
{ 
//Selecting the Trip 
From the generated population a random group of trips is chosen  
After that best fitted trip is searched and returned  
//Cross-over 
1-Parent = Trip_selection () 
2-Parent = Trip_selection () 
Child = Cross-over (1-Parent, 2-Parent) 
//Mutating 
Now, in child swap any two cities  
} 
j++ 
//Generate new population 
Acquire the fittest 
Now, substitute the previous calculated elite, if the acquired fittest 
is optimal than previous elite   
i++ 
} 
Acquire the elite 
Final cost is equal to the cost utilized by elite  
Diminution of power = (Starting cost-Last cost)/(Starting cost*100%) 
Output: Display the “Reduction of cost” 
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EXPERIMENTAL SETUP  

Table 1: shows the comparison of proposed and existing work 

Comparison of Proposed work V/S Greedy Approach 

(Using Diminution of Power) 

No. of Vehicles Proposed Work Greedy Approach 

50 0.41 0.52 

100 0.63 0.82 

200 0.75 0.96 

 

  

Figure 5.1: shows the computational time VS no. Of 

neighbours 

 

Figure 5.1 Demonstrate the computational time with respect to 

the number of neighbours. Computational time in our 

proposed approach improves dramatically in comparison to 

the existing greedy approach. 

  

Figure 5.2: shows the Time comparison of vehicle to 

complete one round 

 

Figure 5.2; demonstrate the time taken by three vehicles in 

order to complete one round. The result shows that the 

proposed approach performs better and takes less time in 

comparison to greedy approach. 

 

Figure 5.3: shows the cost comparison to complete one round 

 

Figure 5.3; demonstrate the effect on cost in comparison to the 

number of vehicles. This graph shows that the cost is reduced 

in our proposed approach as compared to greedy approach.   

 

CONCLUSION AND FUTURE SCOPE 

In this work we have attempted to solve the problem of 

vehicle routing by using genetic algorithm. We consider this 

problem as to find out the optimal number of different types 

of vehicle to complete their schedule trip in cost efficient way. 

Our objective is to minimize the cost of the vehicles with 

completion of all the tasks. We evaluate the performance of 

our proposed algorithm by utilizing optimal solutions for large 

problem instances. The results reveal that the genetic solution 

perform well for larger instances as well as small. The future 

research may point out development of solution procedures 

for the more general vehicle environments, like an 

environment where trip times vary with vehicles. 
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