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Abstract— Now a days Mobile and cloud are the most 

important and well known technologies that are well adapted 

by the society. Effectiveness in energy and time is a key 

consideration for smartphones or mobile devices.  Managing 

multiple applications on smart phones can hamper its 

performance as well as shortened battery life. Cloud 

computing is capable to preserve mobile device’s energy by 

using the concept of computation offloading. Offloading 

computation by the cloud has become an optimistic solution 

to enhance performance as well as battery life of mobile 

phones. It can consume the energy as well as the time to 

upload the data on the cloud and retrieve its results from the 

cloud as well. This study explores the different approach for 

offloading and methods for partitioning the application. 
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I. INTRODUCTION 

In our day to day life, smart phones have become key entity. 

Battery is the main resource in mobile devices that cannot be 

restored immediately. The technique that improves 

performance and also save energy or battery is known as 

Computation offloading. Cloud computing issues the services 

based on pay-as-you-use principle. By offloading modules of 

an application, proposed system can achieve significant 

savings in battery consumption and also in execution time. 

The offloading computation to a cloud server, there are two 

important factors to be considered. The initial factor is the 

size of the computation being performed and the second 

factor is the amount of data that needs to be sent and received 

for the computation. 

 In this paper, offloading framework, known as 

Ternary Decision Maker (TDM) is been developed. This 

framework performs the task of reduce energy consumption 

as well as shorten response time, and execution time of 

mobile devices. Thus it helps to enhance the battery life and 

computing capability of smart phone devices. Applications 

are initially divided into off loadable and non-off loadable 

components respectively, which are then, transmitted to the 

remote server for execution. 

 
Fig. 1: Suitable Condition for Offloading 

 

 The offloading computation to a cloud server, there 

are two important factors to be considered. The initial factor 

is the size of the computation being performed and the second 

factor is the amount of data that needs to be sent and received 

for the computation. 

 The ideal conditions for offloading a task involve a 

large amount of computation to be performed on the cloud 

server. The data that needs to be sent and received should be 

relatively small in size. The offloading of the computation 

should always be offloaded to the cloud server. 

A. Computation Offloading Framework (TDM) 

TDM is nothing but a daemon, similar to a process that 

execute in a backend. It has two modules: factor measurement 

and ternary decision making. Before startup of a system, 

static decision factors are measured. These factors are 

determined at static time so these are independent of a module 

and deterministic. A following figure shows a dynamic time, 

when a module is invoked, TDM first looks for the presence 

of the corresponding factor table of the application’s module, 

which collects required parameters or device information to 

evaluate energy savings and execution time. If the factor table 

is not present, the module of mobile application executed 

locally on CPU, and a creation of corresponding factor table 

process completed. 

 We develop an offloading Ternary Decision Maker 

(TDM) application, which used to minimize response time 

and reduce energy consumption at the same time. The TDM 

includes two parts 

1) Factor table Creation 

2) Ternary decision making 

B. Factor Table Creation 

When running an application for the first time create factor 

table for calculating the energy consumption and time 

consumption. Each device has its own factor table. A table of 

factors table collects required device information to evaluate 

execution time and energy usage of the corresponding 

application for finding road roughness. For the Measurement 

of decision factors like wireless bandwidth, component speed 

and execution time; calculate the local CPU speed and at 

runtime sent request to the cloud to obtain cloud speed. Also, 

measure memory bandwidth at runtime by measuring the 

access time for a large amount of data saved in the memory. 

1) Wireless Bandwidth (B) 

Wireless Bandwidth (B) = (data sent in KB)/ (time in 

seconds) = KB/s 

2) Component Speed(μcpu, μcld, μmem) 

μmem = (amount of data access in MB)/(time in sec(20s)) 

MB/s 

3) Execution time: (tcomp, ttrans) 

tcomp = Tcpu ̶ ttrans 

where:- Tcpu -  overall execution time. 

ttrans -  transmission time. 
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1) Decision Making 

4) Calculate energy consumption at mobile side and at 

cloud side. Also, execution time at mobile side and at 

cloud side. 

a) Energy Consumption and Execution Time 

b) Make a Decision 

2) Task Offloading 

If the energy consumed on location is maximum the and also 

determine the time required for execution is large then task 

will be offloaded to the cloud. 

 TDM insert static decision factors and module 

dependent decision factors to the factor table, which are 

provided by the module to the factor table. After completion 

of a module, factor table records execution time for future 

use. But, if the corresponding table of factors is present, TDM 

obtains the decision factors from the decision table. TDM 

then request cloud to give speed of execution and calculate 

network transmission bandwidth. By passing all the decision 

factors to the cost functions, the decision maker takes the 

offloading decision. Offloading decision is of two types: one 

to execute locally and second to execute on cloud. 

 
Fig. 2: Flow of TDM 

C. Algorithm 

1) Ternary Decision Maker (TDM) 

The execution time and energy consumption of a module 

when it is executed on different execution environments: 

local CPU, or cloud. It then introduces the algorithm used for 

decision making. 

 Execution Time and Energy Consumption: First of 

all, we estimate the execution time Tcpu of the case that the 

module is executed on a local CPU. As (1) shows, Tcpu 

includes two parts, i.e., 

  
 The first part is transmission time ttrans, which is 

used for fetching data from and writing them back to memory. 

The second part is pure computation time tcomp, which is 

consumed by the CPU to execute codes. Since ttrans depends 

on the amount of processed data, we have 

 
Based on (1), the energy consumption of the local CPU is 

estimated by 

                  (3) 

In order to calculate Tcld, we first determine the amount of 

data to be transmitted by 

 
 In which MTU stands for the maximum 

transmission unit. Moreover, the ACK packets used during 

the transmission are determined by 

 

 
Then, Tcld is determined by 

 
Finally according values make the decision 

2) Decision Making Algorithm: 

At runtime, we dynamically measure tcomp, Ninput, 

Noutput, and B and then use them to calculate Tcpu, Ecpu, 

Tcld, and Ecld. We define βx as 

 
 In which x can be cpu, and cld. βcop represents the 

fraction reduction in execution time by offloading the module 

to the coprocessor. In addition, βcld is the percentage 

reduction in execution time by offloading the module to the 

cloud. Obviously, we have βcpu = 0 since the module is not 

offloaded. Similarly, in order to indicate the energy reduction, 

we define γx as 

 
 In which x can be cpu, and cld. γcop is the 

percentage reduction in energy by offloading the module to 

the coprocessor and γcld is that to the cloud. To further 

differentiate the importance of the execution time and the 

energy consumption, we define a composite cost function as 

 
 Where α is a user-specified variable in the range. If 

α = 0, it implies that the energy consumption is the only 

criterion in determining the offload target. On the other hand, 

if α = 1, the execution time is the only criterion. 

 In order to determine an offload target of the 

module, we calculate the cost function f(α, x) of each possible 

offload target and select the one with a minimum value as the 

offload target. In other words, given the user-specified α, we 

offload the module to target y, which is determined by where 

N is the set of {cpu, cld}. 

II. LITERATURE REVIEW 

“Weiwen Zhang,Yonggang Wen” et al In this paper they have  

propose the REQUEST algorithm that dispatches transcoding 

tasks to service engines in order to reduce energy 

consumption while achieving the queue stability. The 

REQUEST algorithm works as follows. Upon receiving the 

transcoding task at time slot t, the dispatcher estimates its 

transcoding time for each service engine, Ai(t), and observes 

the queue length on each service engine, Qi(t), where i = 1, 2, 

…, N. Then the transcoding task is dispatched to the service 

engine with the minimum value of Ai(t)(Qi(t) + VPi), where 

V is a control variable. In addition, the queue length is 
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updated at every time slot for each service engine. The 

REQUEST algorithm controls the energy-delay trade-off of 

transcoding by tuning the variable V. We conduct a 

simulation where the length of a time slot is set to be 0.5 

second. We assume that there are 10 service engines, the CPU 

speed of which ranges from 2.0 GHz to 2.9 GHz. In Fig. 5 we 

plot the time average energy consumption and the time 

average queue length that are normalized and calculated over 

100,000 time slots under different V. It is shown that the time 

average energy consumption decreases and converges to the 

optimal value, as V increases. However, the time average 

queue length grows linearly. Hence, there exists an energy-

delay trade-off of the REQUEST algorithm. 

 “Artis Mednis ; Girts Strazdins ; Reinholds Zviedris 

; Georgijs Kanonirs ; Leo Selavo” et al There are several 

vehicular sensing systems for pothole detection. Some of 

these systems use accelerometers for data acquisition. This 

section contains a short review of pothole detection 

algorithms implemented in such accelerometer-based 

systems. In addition the feasibility for implementation of 

these systems on platforms with limited hardware and 

software resources, such as Android based smart-phone, is 

considered. BusNet system developed at University of 

Colombo is using Crossbow MICAz motes and several sensor 

boards including accelerometer and GPS as hardware 

platform. This system does not have the functionality for real 

time data processing. The data is collected and stored locally 

for transmission through wireless network to collection nodes 

located at the bus stations for later processing. Accelerometer 

data based pothole detection algorithms for deployment on 

devices with limited hardware/software resources and their 

evaluation on real world data acquired using different 

Android OS based smart-phones. The evaluation tests 

resulted in optimal setup for each selected algorithm and the 

performance analysis in context of different road irregularity 

classes show true positive rates as high as 90%. 

 “Qiang Fu; Weiwen Zhang; Baihua Wang” et al 

Application offloading is a solution to extend capabilities of 

mobile devices for computation intensive applications by 

offloading computation to servers. With the emergence of 

cloud computing, there are more opportunities to offload the 

computation to cloud resources. The clone can execute 

mobile applications on behalf of the mobile device. By 

offloading the computation to the cloud, a large amount of 

energy consumption on mobile devices can be saved, 

enabling mobile devices to run rich media applications. In 

this paper, we investigate the offloading policy for energy 

efficient mobile cloud computing. We present the 

optimization framework to reduce the energy consumption on 

mobile devices and service engines in the cloud. Particularly, 

It consider two types of applications, i.e., delay-sensitive and 

delay tolerant applications. For the delay-sensitive 

applications, we formulate the offloading policy as a delay-

constrained optimization problem, in order to reduce the 

energy consumption on the mobile device while meeting the 

time constraint. 

III. ADVANTAGES 

 Minimize memory consumption of smart phone. 

IV. CONCLUSION 

To reduce response time and save energy for mobile devices 

at a time is a challenging task as unit of execution time and 

power consumption are different. System develops 

mechanism for profiling to evaluate the enhancement in a 

performance. Proposed computation offloading framework 

can attain significant improvements in battery savings and 

time. Also, reduce memory consumption at mobile side. 

 By offloading modules to the cloud we attain 

maximum reduction in execution time as well as savings in 

battery usage. This work targets to minimize the execution 

time i.e. efficient quick system response and power 

consumption because of limited power in smart mobile 

devices Earlier solution to this constraint is limited to a single 

level execution environment while the proposed ternary 

decision maker works on inter platform execution 

environment. 
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