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ABSTRACT: Over the past few decades, rapid changes in information technology have drastically changed the 
functions and activities of multimedia. Data mining has become more popular for extracting knowledge from 
multimedia data sets such as audio, video, speech, text, web, image and a combination of several types of these data 
sets. These are increasingly available and are semi-structured data or unstructured data. This poses a great challenge to 
manually extract the hidden, useful knowledge embedded within the multimedia collections without the use of new 
techniques and powerful tools. This challenge drives the need to develop data mining tools and techniques which can 
be used for the above mentioned types of data sets. This paper presents a review and analysis on the state-of-the-art in 
the field of multimedia data mining and knowledge discovery, advanced technologies, and data mining approaches that 
are useful for decision making applications and researchers. 
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I. INTRODUCTION 
Nowadays, multimedia data is universal and is needed in various applications;archival of multimedia datarequires 

extremely large storage. Multimedia data mining is an interdisciplinary research field in which generic data mining 
theory and techniques are applied to the multimedia data sets so as to facilitate multimedia-specific knowledge 
discovery tasks. Multimedia is a combination of more than one media such as text, image, video, audio, numeric, sound 
files, animation, graphical and categorical data [1].The multimedia is classified in to two categories:(i) static media 
such as text, graphics, and images and (ii) dynamic media such as animation, music, audio, speech, and video [12]. Fig. 
1illustrates the various aspects of multimedia data mining.Multimedia data mining refers to the analysis of large 
amounts of multimedia information in order to find patterns or statistical relationships. Multimedia data becomes 
complex as the sequence progresses and the concept being mined may change as well [17]. Understanding and 
representing the changes in the mining process is necessary to mine multimedia data [2]. Data in multimedia databases 
are semi structured or unstructured [6]. The structured data is handled by traditional data mining techniques while 
advanced technologies are extended for semi structured heterogeneous data. 

 

 
 

Fig. 1:Multimedia Data Mining 
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II. LITERATURE REVIEW  
Ja-Hwung Su et al. [13] have proposed an innovative method to achieve high quality of content-based video 

retrieval by discovering the temporal patterns in the video contents. On the basis of the discovered temporal patterns, an 
efficient indexing technique and an effective sequence matching technique were integrated to reduce the computation 
cost and to raise the retrieval accuracy, respectively. Experimental results have shown that their approach was very 
promising in enhancing content-based video retrieval in terms of efficiency and effectiveness.Sanjeevkumar R, Su et al. 
[17] show thatthe data mining techniques are useful while converting the multimedia files in the libraries. The digital 
library retrieves, collects, stores and preserves the digital data. For this purpose, there is a need to convert different 
formats of information such as text, images, video, audio, etc.  

The data mining techniques are popular during the conversion of the multimedia files in the libraries.Jaesik Choi et 
al. [3] have proposed a video matching called Spatio-Temporal Pyramid Matching (STPM). Considering features of 
objects in 2D space and time, STPM recursively divides a video clip into a 3D spatio-temporal pyramidal space and 
compares the features in different resolutions. In order to improve the retrieval performance, they consider both static 
and dynamic features of objects. They also provide a sufficient condition in which the matching can get the additional 
benefit from temporal information. The experimental results have shown that their STPM method performed better than 
the other video matching methods.Kale D.V., Su et al. [4], proposed a framework for surveillance videos of stationery 
places. They implemented an algorithm to group incoming video stream into meaningful pieces called segments. 
Further, they extracted a feature of segment (i.e. motion) which is used to characterize the segments. Motion of a 
segment is extracted using a two dimensional matrix which is constructed using accumulated pixel differences among 
all the frames in a segment. Video segments are then clustered using K-means algorithm and finally found abnormality 
in the segments of the video. 

Chary et al. [7] proposed evaluation of image retrieval methods. The retrieval of images within a large image 
collection based on color projections and different mathematical approaches are introduced and applied for retrieval of 
images. Images are sub grouped using threshold values; they considered R, G, B color combinations for retrieval of 
images implemented. The results show that they obtained efficient results compared to existing methods. Vamsidhar 
Enireddy et al. [8] report that the digital medical images are stored in large databases for easy accessibility and Content 
Based Image Retrieval (CBIR) method is used to retrieve diagnostic cases similar to the query medical image. Haar 
wavelet is used for image compression without losses. Edge and texture features are extracted from the compressed 
medical images using Sobel edge detector and Gabor transforms, respectively. The classification accuracy of retrieval 
is evaluated using Naïve Bayes and Support Vector Machine. The digital medical images are stored in large databases 
for easy accessibility and CBIR method is used to retrieve diagnostic cases similar to the query medical image. CBIR 
uses algorithms to extract relevant features from the image, on presenting a query image. CBIR retrieves images from 
the database based on the features such as color, texture, edge and shape in the images which are automatically 
extracted by CBIR systems. 
 

III. UNSTRUCTURED VERSUS STRUCTURED DATA  
Various architectures are being examined to design and develop a multimedia data mining system. Data in 

multimedia databases are semi structured or unstructured. Unstructured data is simply a bit stream. Examples include 
pixel level representation for images, video, and audio, and character level representation for text. The architecture to 
convert unstructured data to structured data for mining is illustrated in Fig. 2: Extract data or metadata from the 
unstructured database. Store the extracted data in a structured database and apply data mining tools on the structured 
database [26]. A difference between multimedia mining and structured data mining is the sequence or time element. 
Multimedia often captures an entity changing over time. Video and audio are clearly ordered, and even text has little 
meaning without sequence. Time series mining analyses the change to one or more values over time. Multimedia is 
more complex - as the sequence progresses, the concept being represented may change as well. This is obvious with 
video, where a camera may slate or objects in the scene may move. Understanding and representing changes in the 
mining process is necessary to mine multimedia data [21]. 

Multimedia is harder to fit into typical data mining models. Image and video of different entities have some 
similarity - each represents a view of a building - but without clear structure such as "these are pictures of the front of 
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buildings" it is difficult to relate multimedia mining to traditional data mining. Multimedia generally gives a lot of data 
on each entity, but not the same data for each entity. 

 

 

 

 

 

 
 

Fig. 2: Converting Unstructured to Structured Data for Mining 

IV. MULTIMEDIA DATABASE MANGEMENT 
Recently, multimedia has been the major focus for many researchers around the world and many technologies are 

proposed for representing, storing, indexing, and retrieving multimedia data. Most of the studies done are confined to 
the data filtering step of the KDD process. In [28], Czyzewski demonstrated how KDD methods can be used to analyze 
audio data and remove noise from old recordings. Thus, in multimedia documents, knowledge discovery deals with 
non-structured information. In general, the multimedia files from a database must be first pre-processed to improve 
their quality followed by feature extraction. With the help of generated features, information models can be devised 
using data mining techniques to discover significant patterns as shown in Fig. 2. Multimedia data mining refers to 
pattern discovery, rule extraction and knowledge acquisition from multimedia database, as discussed in [16].Chien et. 
al. in [27] use knowledge based AI techniques to assist image processing in a large image database generated from the 
Galileo mission. A multimedia data mining system prototype, MultiMediaMiner- includes the construction of a 
multimedia data cube which facilitates multiple dimensional analyses of multimedia data, primarily based on visual 
content, and the mining of multiple kinds of knowledge, including summarization, comparison, classification, 
association, and clustering [15].  

A. Text Mining 
Text mining is a burgeoning new field that attempts to glean meaningful information from natural language text. It 

may be loosely characterized as the process of analyzing text to extract information that is useful for particular 
purposes. Compared with the kind of data stored in databases, text is unstructured, amorphous, and difficult to deal 
with algorithmically. Nevertheless, in modern culture, text is the most common vehicle for the formal exchange of 
information. The field of text mining usually deals with text whose function is the communication of factual 
information or opinions, and the motivation for trying to extract information from such text automatically is compelling 
even if success is only partial [20]. 

B. Image Mining 
Image mining systems that can automatically extract semantically meaningful information (knowledge) from image 

data are increasingly in demand. The fundamental challenge in image mining is to determine how low level, pixel 
representation contained in a raw image or image sequence can be processed to identify high-level spatial objects and 
relationship [24]. 

C. Video Mining 
Video contains several kinds of multimedia data such as text, image, metadata, visual and audio. It is widely used in 

many major potential applications like security and surveillance, entertainment, medicine, education programs and 
sports. The objective of video data mining is to discover and describe interesting patterns from the huge amount of 
video data as it is one of the core problem areas of the data-mining research community. Compared to the mining of the 
other types of data, video data mining is still in its infancy [10]. 
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D. Audio Mining 
Audio mining is a technique by which the content of an audio signal can be automatically analyzed and searched. It 

is most commonly used in the field of automatic speech recognition, where the analysis tries to identify any speech 
within the audio. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3 Multimedia Database Management 

 

V. ISSUES IN MULTIMEDIA DATAMINING  
Before multimedia data mining develops into a conventional, mature and trusted discipline, many still-pending 

issues have to be addressed. These issues pertain to the multimedia data mining approaches applied and their 
limitations. Major Issues in multimedia data mining include content based retrieval and similarity search, generalization 
and multidimensional analysis, classification and prediction analysis, and mining associations in multimedia data [25]. 
Multimedia data mining needs content-based retrieval and similarity search integrated with mining methods. Content 
based retrieval in multimedia is a challenging problem since multimedia data needs detailed interpretation from pixel 
values [19]. 

VI. PROCESS OF MULTIMEDIA DATA MINING APPLICATIONS 
The model of applying multimedia mining in different multimedia types is presented in Fig. 4 [11]. Data collection 

is the starting point of a learning system, as the quality of raw data determines the overall achievable performance. 
Then, the goal of data pre-processing is to discover important features from raw data. Data pre-processing includes data 
cleaning, normalization, transformation, feature selection, etc. Learning can be straight-forward, if informative features 
can be identified at pre-processing stage. 

Detailed procedure depends highly on the nature of raw data and problem’s domain. The product of data pre-
processing is the training set. Given a training set, a learning model has to be chosen to learn from it and make 
multimedia mining model more iterative. Multimedia mining is more complex as compared to data mining due to: a) 
the huge volume of data, b) the variability and heterogeneity of the multimedia data (e.g. diversity of sensors, time or 
conditions of acquisition etc.) and c) the multimedia content’s meaning is subjective. Application and system of 
multimedia data mining based on the process discussed is surveyed in the following sub-section. 
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Fig. 4: Multimedia Mining Process 

VII. MULTIMEDIA DATA MINING TASKS 
The main tasks involved in multimedia data mining are [16]: 
A. Multimedia Data Cube:Multimedia data cube is an interesting model for multidimensional analysis of multimedia 
data; we should note that it is difficult to implement a data cube efficiently given the large number of dimensions. This 
curse of dimensionality is especially serious in the case of multimedia data cubes. We may like to model color, 
orientation, texture, keywords, and so on. Many of the multiple dimensions in multimedia data cubes are set oriented 
instead of single, valued. e.g. one image may correspond to a set of keywords. It may contain a set of objects, each 
associated with a set of colors. If we use each keyword as a dimension or each detailed color as a dimension in the 
design of the data cube, then we will create huge number of dimensions. On the other hand not doing so may lead to the 
modelling of an image at rather rough, limited and imprecise scale. 
B. Feature extraction: Multimedia features are extracted from media sequences or collections converting them into 
numerical or symbolic form. Good features shall be able to capture the perceptual saliency, distinguish content 
semantics, as well as being computationally and representationally economical. 
C. Data Pre-processing: Integrating data from different sources and making choices about representing or coding 
certain data fields is the task of this stage. It serves as input to the pattern discovery stage. Because certain fields may 
contain data at levels of details which are not considered suitable for the pattern discovery stage representation other 
choices are needed.  
D. Discovering Patterns:The pattern discovery stage is the heart of the entire data mining process. The hidden patterns 
and trends in the data are actually uncovered in this stage. Several approaches of pattern discovery stage include 
association, classification, clustering, regression, time-series analysis and visualization.  
E. Interpretations:To evaluate the quality of discovery and its value to determine whether previous stage should be 
revisited or not this stage of data mining process is used.  
F. Reporting and using discovered knowledge:This final stage is reporting and putting to use the discovered knowledge 
to generate new actions or products and services or marketing strategies as the case may be.  

VIII. MODELS FOR MULTIMEDIA DATA MINING 
The models used to perform multimedia data are most important in mining. There are four multimedia mining 

models which are commonly used. These are classification, association rule, clustering and statistical modelling.  
A. Classification Rule: Classification produces a function that maps a data item into one of several predefined classes, 
by inputting a training data set and building a model of the class attribute based on the rest of the attributes. Decision 
tree classification has an intuitive nature that matches the user’s conceptual model without loss of accuracy. An 
example of this work is Hidden Markov Model used for classifying the multimedia data [29]. 
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B. Association Rule: An association rule is an expression of A->B, where Ais a set of items, and B is a single item. 
Association rule methods are an initial data exploration approach that is often applied to extremely large data set. A 
recent work in this area is due to Lei Wang et. al. [23], who introduced a clustering method based on unsupervised 
neural nets and self-organizing maps [24]. 
C. Clustering:Clustering is the task of assigning a set of objects into groups so that the objects in the same cluster are 
more similar to each other than to those in other clusters. Clustering is the main task of explorative data mining, and a 
common technique for data analysis used in many fields including information retrieval. Cluster analysis groups objects 
based on their similarity. The measure of similarity can be computed for various types of data [6]. Clustering 
algorithms can be categorized into partitioning methods, hierarchical methods, density-based methods, grid-based 
methods, and model-based methods, k-means algorithm, and graph based model. Clustering is division of data into 
groups of similar objects. Representing the data by fewer clusters necessarily loses certain fine details, but achieves 
simplification. It models data by its cluster. Recent works in this area is clustering method based on unsupervised 
neural nets and self-organizing maps [23]. 
D. Statistical Modelling: Statisticians were the first to use the term “data mining.” Originally, “data mining” or “data 
dredging” was a derogatory term referring to attempts to extract information that was not supported by the data.Now, 
statisticians view data mining as the construction of a statistical model, that is, an underlying distribution from which 
the visible data is drawn. Suppose our data is a set of numbers. This data is much simpler than data that would be data-
mined, but it will serve as an example. A statistician might decide that the data comes from a Gaussian distribution and 
use a formula to compute the most likely parameters of this Gaussian distribution. The mean and standard deviation of 
this Gaussian distribution completely characterize the distribution and would become the model of the data.Statistical 
mining models are used to determine the statistical validity of test parameters and can be utilized to test hypothesis, 
undertake correlation studies and transform and prepare data for further analysis. Pattern matching is used to find 
hidden characteristics within data and the methods used to find patterns with the data include association rules [9]. 

IX.  CONCLUSIONS 
In this paper, we addressed data mining for multimedia data such as text, image, video and audio. In particular, we 

have reviewed and analysed the multimedia data mining process with different tasks. This paper also described the 
well-known models for multimedia mining. 

REFERENCES 
[1] Fabio Faria, Jefersson Dos Santos, Anderson Rocha and Ricardo Da Torres, “A Framework for Selection and Fusion of Pattern Classifiers in 

Multimedia Recognition”, Pattern Recognition Letters, Vol. 20, No. 7, pp. 1-13, 2013. 
[2] Manda Jaya Sindhu, Madhavi Latha, Samson Deva Kumar and Suresh Angadi, “Multimedia Retrieval Using Web Mining”, International Journal 

of Recent Technology and Engineering, Vol. 2, No. 1, pp. 106-108, 2013. 
[3] Jaesik Choi, Ziyu Wang, Sang-Chul Lee and Won Jeon, “A spatio-temporal pyramid matching for video retrieval”, Computer Vision and Image 

Understanding, Vol. 117, No. 6, pp. 660–669, 2013. 
[4] Kale D.V., Momin B.F. “Video Data Mining Framework for Surveillance Video”, International Journal of Advanced Trends in Computer 

Science and Engineering, Volume 2, No.3, May - June 2013. 
[5] S. Pothumani “A New Method for Data Mining in Multimedia Environment” Middle-East Journal of Scientific Research 13 (12): 1556-1558, 

2013. 
[6] Farham Mohamed, Nordin Rahman, Yuzarimi Lazim and Saiful Bahri Mohamed, “Managing Multimedia Data: A Temporal-Based Approach”, 

International Journal of Multimedia and Ubiquitous Engineering,  Vol. 7, No. 4, pp. 73-86, 2012. 
[7] R.Venkata Ramana Chary, Dr.D.Rajya Lakshmi and Dr. K.V.N, Sunitha “feature extraction methods for color image similarity”Advanced 

Computing: An International Journal (ACIJ ),Vol.3, No.2, March 2012. 
[8] Vamsidhar Enireddy, Kiran Kumar Reddi ,”A Data Mining Approach for Compressed Medical Image Retrieval “, International Journal of 

Computer Applications (0975 – 887) Volume 52– No.5, August 2012. 
[9] Smitha .T, V. Sundaram, “COMPARATIVE STUDY OF DATA MINING ALGORITHMS FOR HIGH DIMENSIONAL DATA ANALYSIS”, 

International Journal of Advances in Engineering & Technology, Vol. 4, Issue 2, pp. Sept 2012. 
[10]V. Vijayakumar, R. Nedunchezhian  “A study on video data mining”, International Journal of Multimedia Information Retrieval, October 2012, 

Volume 1, Issue 3, pp 153-172, Publisher Springer-Verlag. 
[11]Pravin M. Kamde, Dr. Siddu. P. Algur “A SURVEY ON WEB MULTIMEDIA MINING” The International Journal of Multimedia & Its 

Applications (IJMA) Vol.3, No.3, August 2011. 
[12]Chih-Ming Chen  and  Hui-Ping Wang, "Using Emotion Recognition Technology to Assess the Effects of Different Multimedia materials on 

Learning Emotion and Performance", Information Science Research, Vol. 33, No. 44, pp. 244 –255, 2011. 



 
                          ISSN(Online): 2320-9801 
                        ISSN (Print):  2320-9798          
                                                                                                                       

 
International Journal of Innovative Research in Computer and Communication Engineering 

(An ISO 3297: 2007 Certified Organization)   Vol.2, Special Issue 2, May 2014 

International Conference On Advances in Computer & Communication Engineering (ACCE - 2014) 
on 21st & 22nd  April 2014, Organized by 

Department of CSE & ISE, Vemana Institute of Technology, Bengaluru, India  
 

Copyright to IJIRCCE                                    www.ijircce.com             130 

 

[13]Ja-Hwung Su, Yu-Ting Huang, Hsin-Ho Yeh  and  Vincent Tseng, “Effective Content-Based Video Retrieval Using Pattern-Indexing and 
Matching Techniques”, Expert Systems With Applications, Vol. 37, No. 7, pp. 5068–5085, 2010. 

[14]Manjunath T.N1, Ravindra S Hegadi2, Ravikumar G K, “A Survey on Multimedia Data Mining and Its Relevance Today”, Procedings 
International Journal of Computer Science and Network Security, VOL.10 No.11, November 2010. 

[15]Osmar R. Za _ane Jiawei Han Ze-Nian Li Sonny H. Chee Jenny Y. Chiang, “MultiMediaMiner: A System Prototype for MultiMedia Data 
Mining,” Intelligent Database Systems Research Laboratory and Vision and Media Laboratory report, 2009. 

[16]Dianhui Wang, Yong-Soo Kim, Seok Cheon Park, Chul Soo Lee and Yoon Kyung Han, “Learning Based Neural Similarity Metrics for 
Multimedia Data Mining” Soft Computing, Volume 11, Number 4, February 2007, pp. 335- 340. 

[17] Sanjeevkumar R. Jadhav, and Praveenkumar Kumbargoudar, “Multimedia Data Mining in Digital Libraries: Standards and Features” in Proc. 
READIT-2007, p. 54. 

[18] Varun Kumar, "Intelligent Data Mining: Data Mining Powered By Artificial Intelligence", International Journal of Computer Science and 
Information Technology, Vol. 3, No. 1, pp. 44-47, 2006. 

[19] Mittal, Ankush An overview of multimedia content-based retrieval strategies, Publication: Informatica, October 1 2006. 
[20] Ian H. Witten “Text mining”, Computer Science, University of Waikato, Hamilton, New Zealand, 2005. 
[21] Bhavani Thuraisingham, “Managing and Mining Multimedia Databases” at International Journal on Artificial Intelligence Tools Vol. 13, No. 3 

(2004) 739-759. 
[22] Ji Zhang, Wynne Hsu, Mong Li Lee, “An Information-Driven Framework for Image Mining”, volume 2113, pp 232-242, 12th International 

Conference proceedings ( publisher: Springer Berlin Heidelberg), DEXA 2001 Munich, Germany,  2001. 
[23] Shu-Ching Chen, Mei-Ling Shyu, Chengcui Zhang, and Jeff Strickrott, "Multimedia Data Mining for Traffic Video Sequences," Proceedings of 

the Second International Workshop on Multimedia data Mining MDM/KDD'2001), in conjunction with the Seventh ACM SIGKDD International 
Conference on Knowledge Discovery & Data Mining, pp. 78-85, August 26, 2001, San Francisco, CA, USA. 

[24] Ordenoz C,Omiecinski E. Discovering association rules based on image content. In:ADL ’99: Proceedings of the the IEEE Forum on Research 
and Technology Advances in Digital libraries.Washington, DC: IEEE Computer Society; 1999, p.38. 

[25] Jiawei Han, Micheline Kamber “Data Mining: Concepts andTechniques” Published by Morgan Kaufmann, 2001. 
[26] Bhavani M. Thuraisingham, “Data Management Systems: Evolution and Interoperation”, Published by CRC Press, 1997. 
[27] S. Chien, F. Fisher, H. Mortensen, E. Lo, and R. Greeley, “Using artificial Intelligence Planning to Automate Science Data Analysis for Large 

Image Databases”, In Proc. 3rd Int. Conf. on Knowledge Discovery and Data Mining, pages 147-150, 1997. 
[28] A. Czyzewski, “Mining Knowledge in Noisy Audio Data”, in Proc. 2nd Int. Conf. on KDand Data Mining, pages 220-225, 1996. 
[29] Yu H, Wolf, Scenic classification methods for image and video databases. In In SPIE International Conference on Digital Image Storage and 

Archiving Systems, Vol. 2606,1995,pp. 363-371. 

 
BIOGRAPHY 

 
Manjunath R. received a Bachelor’s degree in Computer Science & Engineering from Kuvempu University and 
Master’s degree in Computer Science & Engineering from Visvesvaraya Technological University. He also received a 
Master of Business Administration degree in Human Resource Management from Indra Gandhi National Open 
University, New Delhi, India. He is currently working as Associate Professor in City Engineering College, Bangalore, 
India.His areas of interests are Data Mining, Software Engineering, and Multi Media & Business Intelligence. He has 
published and presented many papers in journals, international and national level conferences. 
 
Balaji S. received a Bachelor’s degree in Mathematics from Madras University, Chennai, a Master’s degree in Applied 
Mathematics from Anna University, Chennai and a Ph.D. degree in Computer Science and Engineering from Indian 
Institute of Science, Bangalore. He has served Indian Space Research Organization for more than two decades before 
getting into academics. He is currently a Professor at Centre for Emerging Technologies, Jain Global Campus, Jain 
University. His research interests include fault-tolerant computing, real-time systems, mobile computing, image 
processing and computer vision, pattern recognition, data mining, data science and analytics, energy efficient 
computing, energy management, energy harvesting, wireless sensor networks, ground penetrating RADAR 
applications, biomolecular modeling and simulation, and MEMS based systems development for mission and safety 
critical applications.  
 


