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Abstract— The advance technique of task offloading from 

Smartphone’s to the cloud is a promising strategy to        

increase their battery life and to enhance the computing 

capability of Smartphone’s. Cloud-computing enables 

network access configurable computing resources such as 

servers, storage and applications to a shared pool. However, 

for devices, task offloading introduces a communication 

cost on-demand only. These shared resources can be rapidly 

provisioned to the consumers, on the basis of paying for 

whatever consumer use only. Therefore, consideration of the 

communication cost is important for the task offloading 

effectiveness. To make task offloading beneficial, one of the 

challenges is the energy consumed in communication 

activities for estimating of task offloading. Accurate energy 

estimation models will enable these devices for making the 

right decisions as to whether or not for performing task 

offloading, based on the energy cost to communication 

activities. Simply put, if the offloading process consumes 

less energy than processing the task on the device, then the 

task is offloaded to cloud. To design an energy-aware 

offloading technique, the proposed scheme introduces 

energy models of the WLAN, Ad-hoc connection and 

Hotspot interfaces of Smartphone’s. These models make 

Smartphone’s capable of accurately estimating the energy 

cost of task offloading. This scheme validates the models for 

conducting an extensive set of experiments on some 

Smartphone’s from different vendors. The experimental 

results show that proposed estimation models accurately 

estimate the energy required to offload tasks. 
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I. INTRODUCTION 

Smart-phones have unique constraints, namely limited 

battery energy, memory capacity and processing capability. 

The last few years, rapid progresses in semiconductor 

technologies have alleviated some of those constraints.  

However, the limited energy of battery constraint has not 

been satisfactorily addressed. Each smart phone application 

performs a multiple task in series, and each task executing 

specific computations on a given data. The need to reduce 

the energy consumption by smart-phones has been attracting 

efforts from many researchers. Smart batteries, power 

scheduling, efficient graphical user interfaces, efficient 

operating systems and applications, energy-aware 

communication protocols, and task offload are all examples 

of these methodologies and techniques. Task offloading is a 

promising technique for reducing energy consumption in 

smart-phones; specially, with the emergence of high-speed 

broadband wireless Internet access. High-speed networks 

increase the connection availability to the computing 

resources behind the Internet. Smart-phones can offload 

their heavy tasks to remote machines and save their energy 

of executing the task locally, by using offloading Technique. 

In the era of Cloud Computing (CC), the energy 

constraint on smart-phones can be eased off by offloading 

the heavy tasks from smartphones to the cloud. The mobile 

devices can save energy by offloading heavy tasks to the 

cloud, and then the cloud executes the tasks and provides the 

result to mobile device. For example, using smart-phone can 

upload a video file to a cloud and request to encode the file 

into a desired format fitting the smart-phone’s capability 

with less energy consumption than doing the encoding on 

the device. Mobile data storage and then data processing 

will take place on cloud, and a promising way to have this 

kind of ICT structure is to employ offloading techniques 

Task offloading is one of the critical technique because of in 

some cases it increases the energy consumption of smart-

phones. For illustrate this, when smart-phone has to perform 

a task computation where task data exists on the smart-

phone, there are two scenarios of offloading technique: 

either execute the task locally (S1), or offload the task to the 

cloud (S2). Assume that smart-phone consumes energy 

equal to E(S1) when the task is executed locally. Similarly, 

assume that the smartphone consumes energy is equal to 

E(S2) when the task is offloaded, which include uploading 

of task’s data and download the task results to and from the 

cloud, respectively. In this case, offloading is only beneficial 

when E(S2) less than E(S1). This study extends our previous 

work on investigation of the feasibility of tasks offloading to 

whether or not a smart-phone can save their energy by task 

offloading to the cloud . We conducted a large number of 

experiments on popular smart-phones and real clouds with 

four different scenarios of offloading. The results revealed 

the potential of task offloading to the cloud and the benefit 

of offloading to the cloud in terms of energy saving. The 

smart-phone can save energy 30% to 70% by offloading the 

heavy tasks to the cloud In this paper, we make the 

following contributions: We introduce models for energy 

saving and task offloading to cloud and the network in 

which we provide a task to the cloud and it will distribute it 

to the volunteer for processing and then it will execute the 

output for download and this task not only save our battery 

power but also saves the processing cost. And it’s a great 

concept of processing the task by task offloading. 

II. RELATED WORK 

The offloading technique has been proposed for several 

purposes such as load balancing, save energy and also help 

to improve the performance. the Othamn et al. has the early 

study for offloading a task to save energy on mobile devices 

[5]. The offloading technique can be categorized into three 

major approaches based on the remote machine’s type. The 

first approach is the offloading to the web proxy [4], [6], 

where a proxy works as an intermediary machine between 

the web server and mobile device. The mobile device sends 
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a web request to the proxy then the proxy delivers the 

content to mobile device after performing the desired 

modification to the content, such as multimedia coding. The 

second approach is offloading to the local powerful server 

[7], [8], [9], [10], Task offloading to the cloud has becomes 

practical because of cloud services are widely available [11], 

[12]. 

In this paper studied the energy efficient technique 

by offloding data to cloud using smartphon’s by load 

balancing in the cloud computing There are many load 

balancing algorithms, such as Equally Spread Current 

Execution Algorithm, Round Robin, and Ant Colony 

algorithm. Nishant et al.used the algorithm of ant colony 

optimization in nodes load balancing. Randles et al. [13] 

gave compared analysis of some algorithms in cloud 

computing by checking computing time and performance 

cost. They have concluded that the ESCE algorithm and 

throttled algorithm both are better than Round Robin 

algorithm. Some of the classical load balancing methods are 

similar to the allocating method in the operating system, for 

example, the Round Robin algorithm and First Come First 

Served (FCFS) rules has uses. The Round Robin algorithm 

is used here because it is fairly simple. [14] 

III. OVERVIEW AND ARCHITECTURE 

Our system has two major parts, first is smartphones 

(i.e.,user equipment) and second is the Cloud Computing, 

both are linked to the Internet, as show in Fig. 1. The 

smartphones are connected to the Internet via a WLAN 

access point or a cellular data network base station (3G/4G). 

These smartphones provide the mobile computing 

functionalities to the end users (i.e., smartphons) via 

different applications and CC part consists the cloud data 

center and cloud provider, these are accessible through the 

Internet. 

The cloud provides the end users with all of CC 

functionalities which are required for mobile computing. 

In this offloading technique, smartphones access the cloud 

throgh the Internet. Therefore, offloading is also considered 

as NRA (Network Related Application ). At the beginning 

of NRA studying, network interfaces (i.e., 3G/4G and the 

WLAN) should be considered because of each of these 

interfaces has its special characteristics, such as supported 

data rate. 

A result of each network interface are not 

consumes unequal amount of energy. In addition, the 

Internet protocols, such as, the File Transfer Protocol (FTP) 

and Hypertext Transfer Protocol (HTTP) should be taken 

into an account. The network interfaces and protocols are 

affect the energy costs for task offloading. 

 
Fig. 1: 

The FTP protocol is an energy efficient application 

protocol. Therefore, we consider in the following that the 

FTP protocol uses both the 3G/4G as well as WLAN 

networks. In this work, we have developed mathematical 

models for energy consumed in smart-phones. Specifically, 

we developed four model of energy so that the smart-phones 

are able to estimate the energy consumed to offload any 

given task. 

The energy cost of task offloading originates by 

task data transfer (i.e., upload and download), there are used 

four cases of task data transfer if we consider the two types 

of smart-phone networks. For a given task, a smart-phone 

should have two kinds of information: first is the network 

type for choose corresponding energy model, and second is 

the amount of task data that would be transferred. using this 

information, smartphone calculates the energy cost for 

offloading the task, and then it able to make the offloading 

decision. 

IV. LITERATURE SURVEY 

1) In 2013, IEEE International conference introduce the 

paper: Cloud server optimization with load balancing 

and green computing technique using dynamic 

compare and balance algorithm: In this paper discussed 

dynamic computing and load balancing algorithm for 

loads the image and balance the data to cloud by using 

internet access and also execute the task using internet 

2) In 2014, IEEE international journal introduce the paper 

:  Offloading application for android phones using 

cloud :In this paper proposed a framework for 

offloading data and the distribution is done randomly  

and offloading decision taken itself for executing the 

task 

3) In 2015, IEEE International Transaction introduce the 

paper : Energy Cost Models of Smartphones for Task 

Offloading to the Cloud :In this paper propose a energy 

saving model for offloading the task using the load 

balancing concept. In this technique the task is 

distributed to the volunteers for the execution of job 

using offloading technique to cloud. 
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Title Publication Year Description 

Cloud 

server 

optimizatio

n with load 

balancing 

and green 

computing 

technique 

using 

dynamic 

compare 

and balance 

algorithm 

 

IEEE 

International 

conference 

2013 

In this paper 

discussed the 

dynamic 

computing and 

load balancing 

algorithm for 

loads the 

image and 

balance the 

data to cloud 

Offloading 

application 

for android 

phones 

using cloud 

 

IEEE 

International 

journal 

 

2014 

In this paper 

proposed a 

framework for 

offloading data 

and 

distribution is 

done and 

offloading 

decision taken 

itself 

 

Energy Cost 

Models of 

Smartphone

s for Task 

Offloading 

to the Cloud 

 

IEEE 

TRANSACTION

S 

 

2015 

In this paper 

propose a 

energy saving 

model for 

offloading the 

task for load 

balancing 

 

Table 1: 

V. PROBLEM STATEMENT 

Uploading the data to cloud using internet increases more 

battery consumption, also cost is increased and processing 

time increased 

VI. CONCLUSIONS 

Smartphones capabilities can be extend by taskoffloading to 

the cloud. It happens only when the energy consumed in the 

offloading process is less than the energy consumed without 

it. In this work, we developed mathematical models to 

estimate the energy consumption. This proposed energy 

model of WLAN, 3G, and 4G interfaces allow smartphones 

for make correct offloading decisions.This models not only 

help for task offloadingbut also opens new door for energy 

solutions that need to predict  the energy consumption. 

VII. FUTURE WORK 

We are developing mathematical model models to estimate 

the energy consumption. Also the proposed energy models 

of WLAN, ad-hoc hot spot interfaces allow smart phones to 

make correct offloading decision. The models not only use 

for task offloading but also help for energy solutions that 

required predicting the energy consumption. 
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