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Abstract
The retrieval of similar type of data is performed by requesting the query, generally 

through personal computer. As the smart mobile devices are available at the general user, 
retrieval of visually similar data is now performed on these devices such as smart phones, 
PDA etc. A wireless medium is the key component of mobile devices and visually similar 
image retrieval with minimum latency is the typical issue.Hence the main objective of our 
proposed work is to develop the efficient mechanism for image retrieval on mobile devices. 
The image representation scheme V-HOG captures the useful information from the image 
with the help of gradient vector and the gradients are calculated by using various block size. 
The size of block, cell and bins are the main components which are varied and developed 
the V-HOG with feature values 1296, 1176, 672. The experimentation are conceded on the 
standard Holidays Dataset. The proposed V-HOG approach having a feature value 1296, 
1176 and 672 perform better with existing HOG. In comparison with HOG, the precision and 
recall rate for V-HOG is improved by 27% to 90% and 7% to 32% respectively. The retrieval 
time is also reduced to 3% to 9%. The proposed V-HOG with 1176 feature perform well and 
having a good precision and recall rate.

Subject Classification:  Primary 94A08, Secondary 49K15.

Keywords: Image retrieval, Variant of histogram of gradient, Mobile device, Feature extraction.

1.  Introduction

From many decades content based image retrieval is the main concern 
area for researchers and many of them contributing a lot in that direction. 
In the presented literature of R. Datta et. al. [1] users are classified into 
browser, surfer and searcher and they can be discriminate based on the 
clarity of searching goal. Generally the goal of the searchers is to find an 
information in short of time irrespective of searching perform on desktop 
or mobile device. As the present era is of smart phones, end user explores 
the data through this gadget from any location and it saves the time too. 
From the perspective of searcher, an objective is to find similar and valid 
information is less amount of time. Smart phones and personal digital 
assistant (PDA) are equipped with the camera and modern technology 

Figure 1
Image Retrieval on Mobile Device through Server
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and able to shares the new forms of multimedia information. The end user 
index/annotate their multimedia contents and that can be further use for 
searching through server as shown in figure 1. For the annotation, end 
user applies the concept of metadata like date, time, location, username [2] 
etc. which can be automatically obtained from the image. Due to change 
in technology of Mobile phone equipped with camera treated as smart 
phone and offers a high bandwidth service like 3G.

This facility offer the storing and retrieving of digital data from 
the smart phones or the server which is located at wireless location. For 
accessing and storing of such digital data in mobile phones requires the 
sufficient processing capacity. Therefore, to minimize the power and time 
required for such operation demands the efficient technique for image 
retrieval. There are different types of models are used by the researchers 
for image retrieval on mobile devices that is Query as feature on client, 
Query as image on server, Query as feature on server and d) Query as 
compressed feature on server.

The remaining part of the paper is prepared as follows: Section 2 
presented the previous work of researchers on image retrieval on mobile 
devices followed by key observations; Section 3 presented the proposed 
approach. Experimental results and its evaluation are discussed in section 
4. Finally it concludes with some future directions.

2.  Literature Review

From the last decade there are many contributions are available 
for image retrieval on mobile device. The metadata (time, location, etc) 
, texture and color are the low level features for the image retrieval. 
Significant work of retrieval using the metadata, color, and texture is 
presented in the literature[3],[6],[12],[13],[16].The scale invariant feature 
transform (SIFT)[14],[18], Speeded up robust features(SURF)[4],[11], 
Histogram of gradient(HOG)[9],[20],[12] and Bag of features(BoF)[19],[12] 
is the good alternative for researches and significantly reduces the size of 
the feature when applies the several types of compression scheme such 
as Huffman encoding, run length encoding, arithmetic coding, residual 
coding, etc. The combination of several features with and without 
compression[5],[7],[8],[10],[15],[17],[18] also contributing towards the 
promising results. A Elliptical pattern of binary co-occurrence is presented 
by Hatibaruah et al.[24]. A unique technique for retrieving math formulae 
is presented by Pathak et al.[23].Based on the critical analysis of literatures 
following findings are identified.
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The operation of a some scheme is fully depends on the mobile 
internet service. Hence Server computing facility is network dependant. 
The system has to maintain three different index. Similarly the average 
time consumption in hybrid image matching is 1908 msec. Total time 
may be minimized by using efficient indexing structure. As the size of 
the vocabulary increased , then the classification accuracy reduced. Also 
vocabulary at both the end must match otherwise it fails. In case of SIFT 
and SURF descriptor as the database size increase from 100 to 500, the 
matching accuracy decreases but efficient indexing may improve the 
result. This work is well suited for pairwise image matching and required 
15,890 bits to 26,620 bits per image. This scheme required approximately 
71 bits/feature and matching accuracy between 0.96 to 0.98. It is possible 
to reduce no of bits/image and improved matching accuracy by using 
efficient coding scheme. There is a Significant reduced in bitrate in 
comparison with CHoG by using lossy sorting of descriptor but it loses 
the overall retrieval performance.

3.  Proposed Approach

The proposed method of mobile image retrieval is presented and 
shown in figure 2. The criticality of sample query image is boost by 
manual modification using image editors such mspaint, adobe photoshop 
etc. Query image is first transform into gray image. So it can reduced the 
complexity and redundancy of color image. Before extracting the feature 
vector for the query image, the preprocessing is done to remove the 
Gaussian noise. The feature extraction process of proposed work mainly 
includes the image resizing hence the different block size are formed. 

Figure 2
Proposed approach for Image Retrieval on Mobile Device
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The Final feature vector is calculated with the help of block size, cell size 
and no. of bins. The variant of HOG (V-HOG) is created with the help of 
concept presented in [22]. Once the feature vector is calculated using V- 
HOG it can be transmitted through the wireless channel to the server. At 
the server side received feature vector is compare with the existing dataset 
features and images are retrieved on mobile device. The Euclidean distance 
function; evaluate the features by comparing with database features. The 
min distance feature images are retrieved first and so on.

4.  Experimental Setup and Results

Mobile MATLAB is used to evaluate the performance of proposed 
approach. It is specially designed for performing operation on tiny devices 
and it provides the facility to perform the different image processing 
operation devices like Smartphone. The mobile MATLAB is Install and 
configure on the Lenovo A6000 Smartphone and connected to the desktop 
machine through wifi. The Smartphone is having a configuration of 
Quad Core 1.2Ghz Processing unit with 1 GB of RAM. The Smartphone 
is connected by the 4G network to the Desktop having a capacity of i5 , 
2.6 Ghz processing unit and 4GB RAM with windows 7 as a platform. 
To evaluate the performance of the existing and proposed approach 
Holidays dataset [21] is used and some sample images are selected for 
experimentation. 

4.1 Experimental Result of HOG and V-HOG on MATLAB Mobile

The total 16 sample images are considered for the experimentation 
on mobile device. These samples are intentionally modified to check the 
effectiveness of the existing and proposed scheme for the retrieval. When 
query requested by the user from the mobile device, the device was busy 
to perform other operations of applications such as Whatsapp, security 
check etc. Hence to evaluate the time required to display the output of 
requested query, we have to re-execute the single query three to four times 
and then Retrieval time is calculated. 

In Figure 3 the query image denotes the modified image which is 
artificially modified and given as a input to the HOG approach. The 
query image is modified using the tools and the cropping of the image 
has been done and some part of image is partially deleted. The rotation 
of the query image is also performed to evaluate the performance. Query 
image is also modified by adding the visual contents. This helps to check 



1270� L. B. DAMAHE, N. V. THAKUR, S. R. JAIN AND S. D. KAMBLE

the robustness of the system. Figure 3a) presented the retrieved images for 
the given sample query and rank one shows the dissimilarity. The samples 
of different queries are presented to evaluate the accuracy of the existing 
approach. As per the different modification performed on the query image 
outputs are displayed.

Figure 3
Retrieval output HOG for sample query Image on mobile device

Figure 4
Retrieval output of V-HOG for sample query Image on mobile device

In Figure 4 the query image denotes the modified image which is 
artificially modified and given as a input to V-HOG. The query image is 
modified using the tools and the flipping of the image has been done. The 
sample output of proposed approach is better in terms of accuracy and 
similarity of retrieved images and retrieval performance of this approach 
is evaluated and presented in the next section.

4.2 Evaluation of HOG and V-HOG on MATLAB Mobile

The sample output for the two different schemes is presented in the 
above section that is HOG and V-HOG. The different variants of HOG has 
been developed by varying the number of block size and number of bins 
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and experiment is performed on the Smartphone using mobile MATLAB. 
The performance of a given approach is evaluated using precision, recall, 
retrieval time and average precision and recall rate. The no of features 
of the existing approach is 3870 and it reduced to1296, 1176 and 672 by 
varying block size, cell size and no. of bins. The V-HOG descriptor of size 
of 1296, is created images resizes into 320×240 and created a block size of 
54. 

Figure 5 a) presenting, a precision rate of different samples of 
query image and it is observed from the graph that, V-HOG descriptor 
outperformed with 1176 features. Figure 5b) shows the recall rate for 
given sample query. It is observed that, V-HOG (variant of histogram of 
gradient) descriptor with 1176 features having a better recall, followed by 
V-HOG with 672 features.

Figure 5
Comparison of Experimental results on Mobile device for Holidays dataset.
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Figure 5c) shows the comparison of Retrieval time on Mobile device. 
The max retrieval time is less than 5 sec and it can be observed that V-HOG 
perform better with HOG descriptor. The variant of Histogram of Gradient 
having 1176 feature value required less retrieval time. 

The average precision, recall and retrieval time of the proposed 
approach with existing approach and with different feature values are 
shown in Figure 6. It is observed that average precision, recall and retrieval 
time of V-HOG is effective for the features value 1176. The retrieval time 
for the feature value 1296 and 672 is almost equal. 

5.  Conclusion and Future Scope

The approach based on V-HOG is presented for image retrieval 
on mobile device. The HOG feature vector is invariant for the different 
type of transformation such as rotation, illumination etc. This property 
of descriptor is helpful for similarity matching. Hence reduction of 
feature size through V-HOG not only improves the matching accuracy 

Figure 6
Comparison of Average Precision, Recall and Retrieval Time on Mobile 
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but also reduces the feature descriptor dimension, and retrieval time. The 
experimentation is performed on the mobile device using V-HOG and 
the average precision, average recall and average retrieval time is good in 
comparison with HOG approach. Future works needs to investigate the 
different compression mechanism to further reduce the descriptor size for 
image retrieval.
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