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Abstract - Vehicle Edge Computing (VEC) has proven to be a successful technique to meet the enormous need for 

vehicle data traffic memory and computational power. The level of operation can be assured by executing the vast 

workload activities close to the automobiles. However, it remains a problem to decide how to discharge the mission 

plan under different resource and latency restrictions. This paper details the modelling of the mechanism of arrival and 

the effect of varying transfer types on calculation costs. Incidentally, it has been found that the Workload Arrival 

Framework (WAF) for VEC databases is not a normal Poisson process that contrasts the common belief in most 

current research by formulating task arrivals as an integrated mechanism for vehicle arrivals and task generations.  

Considering the workload distributions and types of payment, it has been suggested a load-conscious process of load 

offloading in which each automobile selects the VEC server based on forecast costs with the revised load duration 

information of the VEC databases. From the experimental assessments, the reliability and efficiency of the proposed 

WAF-VEC method have been verified. Compared to existing approaches, the proposed WAF-VEC provided 

improved usability, enhanced offloading efficiency, decreased time and energy usage. 

Keywords: Vehicular Edge Computing, Workload Arrival Framework, Load offloading, latency restrictions. 

 

 

1 INTRODUCTION 

 

Vehicle edge computing (VEC) allows the 

potential to share the computation capabilities between 

vehicles as a technology that enables the Internet of 

Vehicles. Mobile apps are increasing steadfastly, and 

demand for solid computing capabilities in cellular 

networks has increased exponentially [1]. Vehicles are 

fitted with a wide range of onboard infotainment and 

computation and stocking resources to enable a clever 

transport scheme. By 2021, each self-driving car is 

expected to have the computer capacity to perform up to 

95 million dhrystone instructions per second [2], 

seven times that of the computers currently in existence. 

The need for information and computing of cars often 

increases day by day due to advanced security and non-

safety technologies, i.e. increased vision, augmented 

reality, and integrated multimedia and real-time 

applications. 

The VEC scheme was developed to meet all these 

changing requirements for communications and 

computations of vehicles, mobile devices and pedestrians 

[3,4]. The networking and computing capabilities of the 

vehicles and infrastructural nodes, i.e. roadside units 

(RSUs), can be made accessible to the network. The 

server infrastructure can cause significant overhead for 

delaying the calculation task between the cloud and 

vehicles [5, 6]. Since Cloud services usually are remotely 

deployed [7]. VEC is solving this issue because it allows 

many cars to perform their necessary tasks at the system 

edge [8] in these calculation technologies' immediate 

vicinity. The system delay is significantly reduced while 

cell cars' proximity allows access to the edge computing 

services. This will enable VEC to respond to delay 

critical tasks requirements of users with prompt 

interactive responses to computation download services 

via computer nodes or servers [9]. Computer offload is a 

successful way to move computational tasks to local 

servers [10, 11]. 

Besides, to lessen the burden of edge servers, VEC 

benefits from proximal vehicles [12]. Vehicles will also 

execute VEC table computing functions. Any related 

data collected from overhead sensor devices can be sent 

to neighbouring cars [13]. Besides exchanging 

knowledge, the cars nearby can help handle high 

computer tasks that a computer resource-limited vehicle 

cannot bear alone. When they are within their contact 

range, the vehicles communicate directly with each other. 

The Internet for automobiles [14] forms part of the 

diverse situations, including movement and computer 

offloading, primarily in connection with the network 

edge. However, vehicles' computing capacity is 

constrained to entirely manage the computational 

requirements of current and evolving low latency 

technologies. 

The remainder of this paper is organized as 

follows. Section 2 describes the associated research on 

VEC. In Section 3, the workload arrival framework for 

VEC has been provided. Section 4 provides simulation 

results and discussion. Section 5 provides the conclusion 

and an overview which describes possible future studies. 

 

 



 
ISSN: 2347-971X (Print) International Journal of Innovations in Scientific and 

ISSN: 2347-9728(Online) Engineering Research (IJISER) 
  

 

 
 www.ijiser.com                                                                                        46                                                                           Vol 7 Issue 4 April 2020 
 

2 RELATED RESEARCH ON VEC 

 

This dissertation aims to examine the VEC 

problem for the discharge of tasks. Comprehensive 

activity from both academics and industry has been 

drawn by edge computing. One of the most significant 

issues of mobile edge computing is the removal of tasks 

[15]. Several experiments have already concentrated on 

optimizing job discharge from various viewpoints. 

Authors in [16] suggested a decentralized calculation 

offloading algorithm based on Game Theory. In [17], 

authors created a decentralized and self-organizing 

strategy to overcome the matched challenge to reduce 

end-to-end transmission delay. In [18], a work allocation 

system has been developed to minimize total energy use, 

which can also meet diverse demands for delays and 

creates positive interoperability. 

But the versatility of cars and the complex travel 

situations have not been taken into account. Many studies 

have been studied in the VEC downloading of tasks. The 

authors also created a new model for downloading 

research techniques to programmable network edge 

servers and rich resources. The authors formulated the 

issue as a multi-user dilemma of offloading the vehicles 

in [19] and suggested a distributive work methodology 

for unloading the cars to reduce emptying latency. In 

[20], researchers reported the energy-efficient VEC 

system for small battery-powered in-vehicle consumer 

equipment (UEs) and created an alternative energy-

efficient resources algorithm for multiplier directions.  

They also explored the importance of job removal 

and suggested an evolutionary computing algorithm to 

resolve this problem with the collection, offloading and 

assignment of candidates' tasks. The matching theory is a 

powerful method to tackle the combined duty discharge 

problem [21]. It can be utilized to research complex and 

mutually beneficial relationships. The development of 

extensible, modular, autonomous and functional 

strategies for such dynamic interactions is incredibly 

efficient [22]. The Competition of Competing for 

Decentralized Communication Protocols, Finite Radio 

Capacity and Complex Quality of Service (QoS) 

restrictions from various elements [23, 24] are a key to 

addressing the high complexities of systems 

significantly. The hypothesis is based on the issue of a 

successful relationship. 

Specific traditional techniques are applied, such as 

the Gale Shapley sequential Algorithm [25], the swap 

matching algorithm, and the cost matching algorithm 

[24]. The connecting challenge can also be classified into 

four groups: one by one, many by one, and many by 

many. Matching problems can also be divided into four 

categories. Authors in [26] suggested a one-to-one secure 

latency optimization algorithm in D2D-based social IoT 

networks. The authors proposed a novel algorithm in [27] 

to achieve a suboptimal solution about the different 

double-sided external competing task—the 

article presented in [28] the concept of combining the 

D2D messages to boost the output. 

In reality, fog/fog computing's computing and 

storage resources are still small compared to cloud 

services, so some newly proposed Hybrid systems that 

incorporate the advantages of cloud computing with 

fog/edge computing. Authors in [29] proposed a hybrid 

cloud computing system where activities are mounted to 

neighbouring vehicles. In [30], a three-layered vehicular 

environment involving infrastructure, fog, and cloud 

layer vehicles was presented to plan the cars and respond 

to drivers' demands by providing a heuristic algorithm 

for inserting a cooperative strategy among vehicle nodes, 

fog nodes and the cloud. The authors in [31] suggested 

an architecture in the VEC environment for real-time 

Large Data analysis. 

 

3 WORKLOAD ARRIVAL FRAMEWORK 

(WAF) FOR VEC 

 

Typically, the most dynamic and complex modern 

transport scenes, especially urban traffic. It has been 

primarily taken a one-way street scenario as seen by Fig. 

1, with uninterrupted traffic in the free exchange state 

due to conciseness. In reality, the structure also applies to 

two traffic flow processes in separate directions, which 

are situated on the symmetric lane. The first part of the 

network topology will be given, followed by describing 

the primary entities for the proposed WAF in VEC 

offloading like execution time, energy consumption and 

security prototype. 

 

3.1 Source Model for WAF 

 

 

Figure 1 Structure of WAF for intelligent transportation 

in VEC 

The developing framework of computing will 

address vehicle calculation needs for estimating the 
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energy demands of ITS. The WAF device model for ITS 

in VEC is seen in Fig. 1. The machine model provided in 

Fig.1 has been described by   {                }  
computing devices that are on the path. Let 'V' specifies 

the number of   {                } automobiles. Take 

into consideration that each moving car or truck has been 

used in VEC computation. Let   {                } 
denotes offloading calculations with 'N' complete 

computational operations. Each computer system 

contains server-based road segments. The 'C' units are 

given by   {                } in the road segments. 

For each traffic sector, the 'S' servers are given by 

  {                }corresponding to VEC. 

Each road segments has a particular coverage area 

to work in, and it is referred to as sectors. Each sector 

comprises cars and is linked inside the part to their VEC. 

In turn, each VEC is attached to the control centre in 

comparison to the cloud computing core. 

 

3.2 Execution Time for WAF 

 

The time required to process information and 

collect VEC data for automobiles plays a crucial role in 

calculating a specific smart transport mission. The time 

needed for the processing of    was calculated 

      ∑        
  

    

 
     (1) 

Where   refers to VEC's computing power.  is the 

  VEC sector-related vehicle at the moment  . 

   determines the server power and the number of 

processing units    and  . The outcome measured can 

then be reached, and the recovery time is determined 

      
  
 

    
    (2) 

    refers to the rate of retrieval from the IoT-based 

network of processed information to an automobile.   
 is 

the details retrieved frame size. The cumulative 

timeframe is then determined 

        ∑ {           
 
   }            (3) 

As stated earlier, the overall time for the 

computing device is the amount of the computation time 

and time obtained for the retrial by the vehicle from the 

server at the frequency of      (VEC, cloud servers, 

control system). 

 

3.3 Energy Consumption in WAF 

 

In ITS processes, energy drop is primarily due to 

VEC power consumption. At VEC, the energy the 

running servers use and Road segments play an essential 

part. In computing the overall power usage, both the 

Road segments and new road segments must be 

considered. The net energy of the servers, active and 

inactive Road segments, is now the amount of energy 

usage as 

          .   (4) 

 

 

3.4 Safety Prototype for WAF 

 

The computing and storing practices of cars in 

VEC incorporate privacy conflicts. Such incidents arrive 

with different vehicles to ascertain progress with other 

datasets. The data sets will only have several privacy 

requirements. The question of privacy occurs in VEC 

programming operations that do not combine necessary 

data sets. Due to data retention issues, driver 

confidentiality is essentially violated when passed to the 

same VEC. Consequently, for the implementation of the 

same VEC, other code functions cannot be executed. The 

proposed WAF's primary goal is to reduce time and 

energy usage of equations (3) and (4) along with 

security, respectively. 

i.e.,      , 

 

∑         
 
              (5) 

 

  is a collection of routing vehicles with varied 

calculations or computer devices to prevent using the 

same computer equipment from threatening disputes. 

This section offers a microprocessor edge 

mechanism for installation that maintains security. The 

WAF calculation unloads question can be defined to 

define several objective issues. The global search 

capabilities of WAF are more precise and more rapid and 

can be focussed on optimization algorithms for many 

objectives. Increased genetic diversity will also 

accelerate algorithm convergence and determine optimal 

strategies. Given that this article's multi-objective 

optimization theme is the issue of numerical unloading, 

WAF can efficiently and precisely find the optimum 

global response to the traditional neural networks. WAF 

is thus introduced into equation (10) to solve the issue of 

double target enhancement. These have been designed 

for the VEC and offers mobility for the behaviour 

problem. The quick undominated filtering strategy and 

the contrasting hierarchical procedures are used in 

selection operations. The variant of the reinforced 

genetic algorithm (GA) is approved. 

GA is a population-focused method that includes 

methods to compensate for multi-target optimization 

challenges. A genome reflects the process of 

downloading a WAF download calculation computer 

operation. A chromosome that unloads a variety of 

computer techniques is a series of mutants. The 

premeditated offloading value is the VEC location and is 

converted as 0, 1, 2,....  , P. 
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Figure 2 Calculation and offloading procedure in VEC 

with boosted safety for WAF 

Fig. 2 shows the calculation and offloading 

procedure in VEC with boosted safety for WAF. The 

figure shows a computer unloading case for electronic 

devices in x of P. The computer operations are passed 

through the outsourcing method to VEC, and the codes 

are valid for 0, 3, P and 2. 

 

4 RESULTS AND DISCUSSION 

 

In the given simulation, several cars are placed 

along a single road. Six collections of data of various 

vehicle sizes have been used along the way for the trials, 

and vehicles are given numbers 20, 40, 60, 80, 100 and 

120, respectively. Depending on a device's network 

technology, the data transfer cap (set to     =0.9 Gb/s 

and 780 Mb/s). ). Cloudsim is the simulation tool used 

with the following simulation parameters: 

 

Table 1 Parameters considered for the simulation of 

proposed WAF-VEC framework 

 

Parameter Value 

Computing devices 20 

Server energy consumption 320W 

Energy used by road segments 55W 

Energy used during idle state by road 

segments 

30W 

     0.9 Gb/s 

Data transfer rate 780 Mb/s 

Frequency 1650MHz 

 
To be reasonable, it has been operating the four 

offloading modules, namely the Primary Vehicular (PV), 

the Capacity Aware (CA), the Stabilized Load (SL) and 

the proposed WAF modes. 

 

 
 

Figure 3 Energy consumption by the PV, CA, SL and 

suggested WAF-VEC methods for the number of cars by 

the server (Eb) and active road segment (Ea) 

 

Fig. 3 shows energy consumption by the PV, CA, 

SL and suggested WAF-VEC methods for the number of 

cars by the server (Eb) and active road segment (Ea). As 

described in subsection 3, the energy usage shall be the 

criteria for generating energy on all offload servers, 

consuming energy on the roads used and consuming 

energy on the disabled road segments. In Fig. 3, there 

seem to be two aspects of energy use relative to different 

automobile speeds. Both strategies increase the overall 

capacity consumption on all offloading servers as 

automobile dimensions as shown by the graph; however, 

WAF uses less power than most of the other three 

methods since it has limited offloading. Fig. 3 frequently 

indicates that as the number of cars increases, electricity 

prices on the roads increase. Those four methods achieve 

a specific energy demand for the same number of 

vehicles in used resource units. PV, CA, SL and WAF 

are used for the identical range of energy unit calculation 

activities. There are no safety precautions for PV, and 

thus both the databases and the active road sectors have 

the highest energy demand. The energy used by the 

servers is generally more significant than the electricity 

consumed by all the cars by the road segments. The 

energy absorbed by the efficient road segments for all 

four methods remains unchanged. 
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Figure 4 Consumption benefit for various goals with 

number of vehicles for the planned WAF-VEC scheme. 

 

Fig. 4 illustrates the consumption benefit for 

various goals with the number of vehicles for the planned 

WAF-VEC scheme. Considering the consumption stage, 

the four objectives were evaluated regarding anonymity, 

routing reliability, reduced execution time and efficacy 

of the proposed WAF. When the number of cars is 40 

with a maximum consumption value of 0,67, the 

optimum safety or defence is reached. Privacy has been 

restricted with a more significant number of cars. 

Efficient routing will be done if the automobile quantity 

is 60, with a maximum use value of 0.75. The better 

routing efficacy than low and high volume traffic is 

medium traffic (number of vehicles). A traffic value of 

80 with a utility value of 0.6 has a reduced execution 

time. Therefore, the highest performance is obtained 

when the number of vehicles is 60, with the best total 

consumption amount of 0.6, taking on average the first 

three targets of all traffic loads or the number of vehicles. 

 
Figure 5 Number of computations involved for varying 

vehicular traffic in different methods. 

 

The number of computations needed to be carried 

out for the four methods is shown in Fig. 5. The 

cumulative number of computational offloading is 20 in 

our simulation. WAF-VEC has fewer or the exact 

offloading quantities, as seen in Fig. 5, in contrast with 

PV, CA and SL. Besides, the number of offloading used 

for the WAF increased and any download in operational 

mode at 100 to meet the computer and storage project 

requirements for deployment due to a growing number of 

vehicles. Usually, the machine is downloaded to the next 

download. A small number of vehicles are arbitrarily 

dispersed through different unloading sets. Many unload 

free and contribute to needless energy use, as all 

handling operations are discharged through the 

subsequent unloading process. The outcome is that the 

computer job can be downloaded into a neighbouring 

device in our experiment near the surrounding network. 

To compute the source vehicle into a system in which 

coverage for the destination downloading varies from 

that of the initial offload, computer processing operations 

should be downloaded by the application. In Fig. 5, four 

different programming methods are comparing the 

number of computer activities downloaded by 

downloading. The figure also reveals that, as the car's 

size increases, the proposed WAF system sends more 

programming to the discharge sector to increase energy 

efficiency. 

 

5 CONCLUSION 

 

Thus the paper details the modelling of the 

mechanism of arrival and the effect of different transfer 

types on calculation costs. Incidentally, it has 

been found that the WAF for VEC databases is not a 

normal Poisson process that contrasts the common belief 

in most current research by formulating task arrivals as 

an integrated mechanism for vehicle arrivals and task 

generations.  Considering the workload distributions and 

types of payment, it has been suggested a load-conscious 

process of load offloading in which each automobile 

selects the VEC server based on forecast costs with the 

revised load duration information of the VEC databases. 

Following experimental assessments, the reliability and 

efficiency of the proposed WAF-VEC method are 

verified. Compared to PV, CA and SL methods, the 

proposed WAF-VEC provided improved usability, 

enhanced offloading efficiency, decreased time and 

energy usage. 
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