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Abstract: Retrieval of video information from a multimedia database is an increasingly versatile process 
in this era of advanced technologies. It is time consuming and labor intensive to manually manage the 
large scale, rapidly increasing digital video collection. There is a need for building efficient data model 
that is robust and flexible in order to accommodate the diversity of data capture in real – world video. 
This study is an examination of how the Observations Data Model2 (ODM2) can be used with video 
databases. ODM2 is an extension of ODM1.1.1 integrated with some of CAUHSI HIS tools used primarily 
for water sciences and research. The ODM2 was initially designed for storing values for variables in real 
time geological applications. This paper deals with accommodating the different features of a video 
(video, audio, text) and bridging the semantic gap using the structure of ODM2. 
 
Keywords: CAUHSI -Consortium of Universities for the Advancement of Hydrologic Science, Inc., HIS - 
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Introduction: Walking in a planet where the development in technology far exceeds the evolution of 
any other kind, it is vital to hold on to the expansion strategies that would push inventions and 
definitions to the next level. Videos, is one of the prominent source of information. It is endeavoring to 
analyze and fit them into a model suitable for further reference. 
 
Video Mining: Mining a video is the process of detecting patterns in the sequence of frames, which 
make the move. Video data is made up of video (sequence of images), the audio (speech, music, special 
sounds) and text (linguistic data) [5].Video mining is the process of extracting the data from videos. 
Video is represented in the form of shots. Video Mining consists of three major functions, such as video 
analysis, object detection and tracking, and video editing.  Video analysis extracts specific scene such as 
highlight scene of sports program, scene of mountains, sea, indoor, outdoor, etc., and detects specific 
event such as pause, gesture, walking, running, laughing, surprising etc.  Object detection and tracking, 
for example searches for a specific person and keep tracking the person. Its search targets are not 
limited to a human, but also it may include specific animals such as dogs, cats, houses, cows, mice, etc., 
mobile object such as cars, tracks, bikes, trains, aircrafts, boats, vessels, ships, etc., and structures such 
as buildings, houses, bridges, tunnels, etc.  Video editing outputs video stream indicating the mining 
results by the above functions. Multimedia data are acquired at a higher rate due to technological 
advancement in sensors, computation power, and memory [2].A simple definition of video mining is the 
unsupervised discovery of patterns in audio-visual content. Such purely unsupervised discovery is 
readily applicable to video surveillance as well as to consumer video browsing applications. We interpret 
video mining as content-adaptive or “blind” content processing, in which the first stage is content 
characterization and the second stage is event discovery based on the characterization obtained in stage 
1[3]. Mining association rule from video data are straightforward extension of association rule mining in 
transaction databases. It is the technique of discovering associations in a given video. It aims to extract 
interesting correlations, frequent patterns, associations or casual structures among different sets of 
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items in the video databases [2].The major steps involved in the video association rule mining system 
are: pre- processing, feature extraction, database construction and Video data construction [2]. 
 

 
Fig. 1 

 
Fig.1 [5] describes the process of extracting patterns from the video database. The patterns discovered 
from the database will lead to new source of information. Hence, a data model that precisely defines the 
components of a video is proposed so as to facilitate authentic and speedy information retrieval from the 
database. As mentioned earlier, the video data has video, audio and text.  
The video contains low level feature information (color, texture, shape etc.), Syntactic information 
(salient objects, their positions and relations), Semantic Information (the perception of the viewer) and 
high level features (multiple cues from different modalities) [5]. The audio may contain speech, music or 
environmental sounds. The text may include subtitles or any other linguistic form of data available with 
the video. Since these parts of a video are of different formats, a model which can accommodate the 
different parts of the video is needed. 
 
ODM2: Observations Data Model2 is an information model and supporting software ecosystem for 
feature-based earth observations, designed to facilitate interoperability across scientific disciplines and 
domain cyber infrastructures. For example, a single ODM2 database can readily integrate diverse type’s 
datasets such as: hydrological time series, soil and sediment geochemistry, biodiversity surveys, 
oceanographic sensor profiles, multi-dimensional spectra, and more [6]. ODM2 was developed with 
extensive community input by integrating and enhancing concepts from ODM1 (from CUAHSI 
Hydrological Information System), IEDA PetDB & SedDB and other existing information models. ODM2 
is a profile of Open Geospatial Consortium's (OGC) Observations and Measurements (O&M) standard. 
 
ODM2 metadata structure provides a powerful new way to describe sampling, sensing, and analysis 
workflows. A flexible Sampling Feature extension tracks relationships in nested hierarchies of sampling 
sites (weather stations, stream gauges, soil pits, wells, bore holes, etc.), field specimens (rocks, cores, 
soils, water, gas, plants, etc.), and lab specimens (i.e. subsamples, fractions, powders, extracts, digests). 
This extension is fully compatible with OGC O&M Sampling Features and International Geo Sample 
Numbers (IGSN). It has the ability to record Actions (e.g., sensor deployments, specimen collection, lab 
analyses), relationships between Actions, People that perform them, the Methods and Equipment that 
are used, and their Results and Values of many types. Object-Relational-Mapping translates entity types 
to a class-subclass structure that enables inclusion of domain-specific attributes. 
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ODM2 Architecture: 

 
Fig. 2 

 
The ODM2 information model is organized with a “Core” and multiple “extension” schemas. The Core 
contains entities, attributes, and relationships that are common for all observations, regardless of type. 
The Extension schemas contain entities, attributes, and relationships that enhance the functionality of 
the Core to meet specific use cases [6]. The Core and the Extension schemas were introduced to enhance 
modularity, which in turn enhances interoperability. Fig. 2 gives the basic model of ODM2.The actual 
model is an extension of ODM1.1.1. ODM2 inherits extensively from ODM 1.1.1, which was developed as 
part of the Consortium of Universities for the Advancement of Hydrologic Science, Inc. (CUAHSI) 
Hydrologic Information System (HIS) project [7].  
 

 
Fig. 3 

 
Physical implementations of the ODM2 information model serve a particular purpose or function. Four 
primary physical implementations of ODM2 were identified, including data storage, data exchange, 
metadata cataloging, and data archival. It should be noted that because physical implementations serve 
different purposes (e.g., storage on disk versus data exchange over the Internet), they may use different 
syntax, file formats, software technologies, and data types [6]. Fig.3 shows an ODM2 application. ODM2 
information model can be implemented within object-relational or object oriented databases, NoSQL 
databases, JavaScript Object Notation (JSON) for data exchange, etc. Mapping would have to performed 
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to ensure that the information model content could be expressed using the file formats, data types, and 
organizational structures available within the chosen software technology, for any specific physical 
implementations of ODM2 [6]. Integrating different datasets makes ODM2 an efficient model for 
storage and retrieval. The ODM2 data model comes in with many advantages including, capturing 
metadata describing observations, more reliable data integration and results tending to be more cross 
relational database compatible. 
  
ODM2 and Video Mining: The ability of the ODM2 model to accommodate different formats and 
increase interoperability, we suggest the model to be used for storing videos in their actual components. 
 

 
Fig. 4: Video Database based on the ODM2 Model 

 
The different data types of the components of the video may be an issue. Semantic and syntactic 
heterogeneity are major hurdles to be overcome, especially across data types and scientific domains [8] 
[9].To access data by overlooking the difference in the data types, an information model that can 
accommodate such kind of data is needed. An information model is a representation of concepts, 
relationships, constraints, rules and operations that specifies the semantics of data for the chosen 
domain of discourse [10]. In relational database design terminology, an information model is essentially 
equivalent to a “conceptual database model” [11]. The video can actually be archived in the form of its 
contents and patterns be extracted from it. The metadata which gives the semantic information can be 
included in video database model. This metadata can then be used to bridge the gap between the high 
level semantics and low level features of the video frame. Fig. 1 can be redrawn by modeling according 
ODM2 as in Fig. 4. 
 
Storage: The video data can be stored by the values of its components: Video, Audio and Text. All these 
values stored are hexadecimal. The whole video can be divided into frames and the features, audio and 
text for each frame can be stored in the database. Each value can have metadata that describe the 
context of the data. The inclusion of metadata for the video components bridges the semantic gap and 
makes the mining process easier. The specifications of the instrument used to capture the videos can 
also be stored as the metadata. Null values can also be included. The observations of trends and patterns 
can also be stored for future reference as the database accommodates different data types. 
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Retrieval: The data stored should be indexed in order to facilitate retrieval of needed information. Each 
video should be uniquely identified within a database and each video frame or a shot should be uniquely 
identified within a video. The components of a video can be structured using a linked list and organized 
efficiently. Retrieval of specific kind of data, for instance, from the frame or from the audio can be done 
using a mask. The mask bits can be used to extract information from the stored data. The data can be 
integrated from other tables and the results produced should be cross relational database compatible.   
 
Mining Patterns: Patterns can be traced across videos or within them. Rules can be applied to find 
relationships between variables. Patterns traced across videos will give the similarity or dissimilarity 
existing between videos. Patterns extracted within videos give an insight to: 

· The salient features of the videos 

· The positions of the objects in the frames(the coordinates) 

· The shape of the objects concerned 

· The texture of the shots 

· The sequence of images 

· The relative positions of the objects 

· The modulation of the voices 

· The similarity between the objects and the audio 

· The amount of text present within a frame. 
This kind of a data model ensures that the mining process be precise and to the point. This helps 
increase the efficiency of the data mining process. 
 
Publishing the mined data online (as is the actual implementation of ODM2) is another higher level of 
video extraction and is beyond the scope of this paper. 
 
Advantages of using ODM2 with Video Mining: 

· The video is available for data discovery in its various components. 

· Indexing and Retrieval of video information is easier. 

· Robust management of video data. 

· Reliable data integration. 

· Detailed information about the spatial and temporal aspects of the data is available. 

· The metadata included with each entity bridges the semantic gap. 

· The metadata gives an unwavering perception of the video. 

· The mining process is made precise. 

· The video in its different components can be used to its fullest for real time pattern recognition. 

· This model may be helpful in extracting information from archived videos. 
 
Disadvantages: 

· ODM2 is highly modular, which means the components can be divided and recombined back to its 
form. Videos on the other hand are less modular, which means, the recombined video components 
may not necessarily be the original video. 

· The ODM2 model is a real time concept for huge storage of entirely different datasets resulting from 
sensor data. Hence, using it with Video Mining is actually reducing its usage to video data alone. 

· This data model has a lesser probability to be used with online video storage. 
 
Conclusion: It can thus be concluded that in spite of the disadvantages stated, the video databases can 
be framed on the basis of the Observations Data Model2. The proposed ODM2 database model for video 
databases, if applied, would facilitate mining processes and take the researches in the field to greater 
heights.  
 
Future Scope: The model is efficient when implemented. Studies on the ODM2 model for video 
databases can be further extended to the direct implementation of the model. The techniques to 
segregate the video, audio and text in a video can be formulated. 
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