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Abstract: With an increase in usage of mobile devices it is always expected that a mobile device perform the execution of 
all applications the way a desktop device do. Mobile devices have become an integral part of a human life. However, with 
limited processing power, memory & battery lifetime of mobile phones it becomes difficult to execute computationally 
intensive applications such as image processing. Computation offloading provides a method to save energy in which some of 
the application software components can be offloaded from mobile device to run on a remote server. Offloading the 
computation from mobile devices into cloud will result in extended battery lifetime, improved data storage capacity and 
processing power. Offloading the computation from mobile devices (low in resources) into cloud (resourceful machine) 
solves the problem. This research presents service based offloading mechanism which enables execution of multiple 
computations and service based access mechanism for better purpose.  Here to perform multiple computations, multiple 
services are run both at client side (mobile devices) and server side (Cloud). The cloud modules comprises of Image 
clustering, Image retrieval and image search service while android module consist of Image storage and management, Login 
and registration ,Image search and image download service.  The execution of multiple services will ensure faster execution 
and increase in battery lifetime. 
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I. INTRODUCTION 
 
Cloud computing is a type of computing where all the 
resources such as hardware, software are provided to 
the user whenever they require. The infrastructure is 
provided to users on demand by service provider. The 
users are charged based on services they access. The 
services that cloud computing provides to the user 
can be classified as Software as a Service (SaaS), 
Platform as a service (PaaS), Infrastructure as a 
Service (IaaS). This ensures that the users are charged 
with the type of services they use from service 
provider. However, there is no specific definition for 
cloud, NIST[6] defines Cloud computing as a model 
for enabling ubiquitous, convenient, on-demand 
network access to a shared pool of configurable 
computing resources (e.g., networks, servers, storage, 
applications, and services) that can be rapidly 
provisioned and released with minimal management 
effort or service provider interaction. Hewitt [3] 
defines the major role of a cloud computing system in 
terms of  storing data on the cloud servers, and using 
cache memory to get the data. Those clients can be 
PCs, laptops, smartphones and so on. R. Buyya et 
al.[4] defines cloud computing as a mixture of a 
group of virtual machines with inner links. L. Youseff 
et al. [5] declare that cloud computing is a 
combination of several new and existing ideas, such 
as grid and distributed computing. 
   Mobile Cloud Computing (MCC) is emerging as 
one of the most important twigs of cloud computing. 
Mobile users nowadays require that everything that 
they do on their pc and laptops should also be done 
on their mobile phones. This has given a rise in  

 
Mobile Cloud computing. Mobile cloud computing is 
a combination of Mobile computing and a cloud 
computing. The Mobile Cloud Computing Forum 
defines “MCC as an infrastructure where both the 
data storage and the data processing happen outside 
of the mobile device.”    Mobile devices have a 
drawback of less energy, Limited memory and battery 
lifetime. Therefore running a computationally 
intensive application such as image processing, video 
editing, optical character recognition, and Face 
detection on a mobile device requires more battery 
lifetime, higher computational power and more disk 
space. A survey conducted in 2009 revealed that short 
battery lifetime is the most unfavorable feature of 
mobile devices.(e.g., Apple’s iPhone 3GS [9],). 
According to survey conducted by Changewave, 41 
percent of respondents said the device’s short battery 
life was a big concern. Thus, the limitation of energy 
has been the bottleneck of handheld mobile devices.                                         
As per karthik et al.[2] There are four basic 
approaches to save energy and extending battery 
lifetime in mobile devices and they are (i)Adopt a 
new generation of semiconductor technology 
(ii)Avoid wasting energy (iii)execute program 
slowly(iv)Eliminate computation altogether through 
offloading. Amongst all the solution discussed the 
best choice was to offload the computation from 
mobile devices into the cloud in which computation is 
not performed on mobile device rather it is done on 
cloud end to  reduce execution time, and increase in 
data storage capacity & processing power & also 
extending battery lifetime . Offloading has started 
gaining interest in the mind of developers because it 
overcomes the shortcoming associated with mobile 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-1, Issue-9, Nov-2013 

 Service Based Offloading From Mobile Devices Into The Cloud 
 

2 

devices by enhancing the ability with external 
resources. Computationally intensive applications 
cannot be run on mobile phones due to drawback 
associated with mobile phones such as limited 
battery, memory and computing capability. 
Offloading is a method to enhance the capabilities of 
a mobile phone to more resourceful machines 
(servers). Improvements in cloud computing, 
virtualization technique have shifted the direction of 
offloading. These developments have made 
computation offloading more sensible. Computation 
offloading provides a method to save energy [10] [11] 
in which some of the application software 
components can be offloaded from mobile device to 
run on a remote server. Therefore, the best solution 
would be to offload the computation from mobile 
phones into the cloud.   This will overcome the 
drawback associated with mobile phones of less 
battery, low processing power and minimum storage 
space and enabling processing of computationally 
intensive applications at a faster rate.  
In the rest of the paper, we first review related 
research work on different techniques of computation 
offloading in Section 2. Then we describe our service 
based offloading mechanism (Section 3). Finally, 
draw conclusions in section 4. 
. 
II. REVIEW OF LITERATURE: 
 
Several offloading methods have been proposed so 
far.  Dejan et al. [1] implemented Mobile 
Augmentation Cloud Services framework for 
executing elastic mobile applications. The result was 
analyzed using two different use case phone 
applications. The first application implemented N-
Queens Problem and second application implemented 
face detection and recognition of video files.  The 
video file was processed with OpenCV and FFmpeg 
libraries. The result had proven that offloading the 
computation from mobile devices into clouds saves 
around 95% of energy. X.Jhang et al. [12] proposed a 
new elastic application model to enhance the 
capability of resource-constrained mobile devices. A 
single application is partitioned into multiple 
components called weblets .These weblets are then 
migrated to the cloud. This ensures increase in 
network bandwidth, storage and computation power. 
MAUI [7] provides fine-grained code offload to 
increase energy. MAUI has an added advantage that 
during runtime it decides which methods should be 
remotely executed and which method to offload, 
which leads to finest energy savings. MAUI ensures 
that partitioning is done with least effort. The proxy 
implements the decisions made by the MAUI solver, 
handling both control and data transfer based on the 
decision. The solver decides whether the method in 
program should be executed locally or remotely 
based on the input from the profiler. The profiler 
gathers the profiling information which is used to 
better predict whether future invocations should be. 

This work ensures application’s performance and 
energy consumption by reducing the burden on 
programmer for program partitioning. 
 
III. SERVICE BASED OFFLOADING 

MECHANISM: 
 
Here we propose a service based access mechanism 
which enables user to utilize multiple computation 
and enables service based architecture to be used for 
better purpose as shown in figure I. We propose 
following services to be used in server module and a 
mobile module. 
 
1.1 CLOUD MODULE: 
 

3.1.1 Image clustering service 
This module will facilitate the application to 
categorize or classify images into various sections 
based on the tags associated with these images. Image 
clustering is a means for high-level description of 
image content. Clustering the images will be more 
advantage for reducing the searching time of images 
in the database. Therefore the images requested by 
the user can be available in less time. For clustering 
two types of algorithms are available i.e hierarchial 
algorithm and partitional algorithm. Partitional 
algorithms construct various partitions and then 
evaluate them while Hierarchical algorithms create a 
hierarchical decomposition of set of objects using 
some criteria. Hierarchial clustering can be divided 
into bottom up (agglomerative) or top down(divisive) 
Bottom-Up (agglomerative) clustering starts with 
each item in its own cluster, finds the best pair to 
merge into a new cluster while Top down(divisive) 
algorithm starts with all the data in a single cluster, 
considering every possible way to divide the cluster 
into two. Choose the best division and recursively 
operate on both sides the set of objects using some 
criterion. 
K means [8] is a well known partitional algorithm 
that partitions the data set into k subsets such that all 
points in a given subset are closest to the same centre. 
In detail, it randomly selects k of the instances to 
represent the clusters. Based on the selected 
attributes, all remaining instances are assigned to 
their closer centre. K-means then computes the new 
centers by taking the mean of all data points 
belonging to the same cluster. The operation is 
iterated until there is no change in the gravity centers. 
If k cannot be known ahead of time, various values of 
k can be evaluated until the most suitable one is 
found. 
For clustering of images into the cloud we use K-
means algorithm due to following advantages:  K-
means has a fastest running time where each iteration 
is linear. It takes K number of clusters as an input 
parameter and produces exactly k clusters. 
For Image Clustering Service we perform following 
steps: 
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1. Capture Image and related details 
2. Perform K-Means Clustering using image 

Keywords and category info 
3. Generate clusters of images having similar 

keywords 
4. Generate mapping model consisting of 

image clusters and associated images 
3.1.2 Image search service 
This module will facilitate the user to execute the 
search process which is offloaded to the server. After 
the image is clustered and stored in cloud, whenever 
the need occurs to retrieve the images from a set of 
images it is required to search an image. For 
searching an image from cloud the following 
algorithm steps can be used. 

1. Capture Search Query Keyword 
2. Identify clusters mapping to each keyword 

specified 
3. Filter clusters based on mean distance of 

keywords with the cluster means 
4. Identify images belonging to corresponding 

clusters 
5. Forward list of filtered search images to 

client 
3.1.3 Image retrieval service 
This module will facilitate storage and retrieval of 
image structure or image data based on specific 
requirements of a user. Whenever mobile user want 
to download a particular image the image retrieval 
service is used on the server side along with image 
download service on a client side to serve the request 
based on the mobile users requirement. 

1.2 MOBILE MODULE  
 

3.2.1 Image storage and management 
             This module will provide user to store images 
onto the search application which can be further 
facilitate to be retrieved using search mechanism. 
This module help uploads the images from android 
mobile phones to cloud and also be used to retrieve 
images. 
1.2.2 Login and registration 
 This module will provide the system to authenticate 
the user and thereby facilitate only valid users to 
access the system. The android mobile phone will 
only provide access to authorized users thereby 
preventing unauthorized users to access the system. 
1.2.3 Image search 
This is the computation offloaded mechanism 
provided by the application to search in the set of 
categorized images located on the server wherein the 
computational functionality is been executed at the 
server. Whenever an image is to be searched from a 
set of images this service at android module will 
ensure searching of an image on the cloud side. 
1.2.4 Image download 
The searched images are facilitated here to be 
retrieved and downloaded onto the mobile device 
using the retrieval service located at the server. The 
retrieval service at the cloud side along with image 
download service at android module side ensures the 
download of the required images on the user’s mobile 
phone. 

 
Fig I- SERVICE BASED OFFLOADING MECHANISM
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CONCLUSION 
 
Execution of resource-intensive applications for 
resource-poor hardware is a well-known approach in 
mobile computing. We have presented service based 
offloading mechanism to automatically offload the 
images into cloud by performing K-means clustering 
on images using image keywords, Generating a 
cluster of images having similar keywords and for 
retrieval of images by querying a search from user, 
identifying a cluster based on search query and then 
presenting the result to the user.  Service based 
offloading mechanism will ensure faster processing, 
increased battery lifetime and more data storage and 
thereby overcoming the drawback associated with 
mobile phones. 
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