CHAPTER 1
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INTRODUCTION
1.1) Problem Definition

Traditionally, scientiﬁc ﬁelds have deﬁned boundaries, and scientists work on research problems within those boundaries. However, from time to time those boundaries get shifted or blurred to evolve new ﬁelds. For instance, the original goal of computer vision was to understand a single image of a scene, by identifying objects, their structure, and spatial arrangements. This has been referred to as image understanding. Recently, computer vision has gradually been making the transition away from understanding single images to analyzing image sequences, or video understanding. Video understanding deals with understanding of video sequences, e.g., recognition of gestures, activities, facial expressions, etc. The main shift in the classic paradigm has been from the recognition of static objects in the scene to motion-based recognition of actions and events. Video understanding has overlapping research problems with other ﬁelds, therefore blurring the ﬁxed boundaries.

Computer graphics, image processing, and video databases have obvious overlap with computer vision. The main goal of computer graphics is to generate and animate realistic looking images, and videos. Researchers in computer graphics are increasingly employing techniques from computer vision to generate the synthetic imagery. A good example of this is image-based rendering and modeling techniques, in which geometry, appearance, and lighting is derived from real images using computer vision techniques. Here the shift is from synthesis to analysis followed by synthesis. Image processing has always overlapped with computer vision because they both inherently work directly with images. One view is to consider image processing as low-level computer vision, which processes images and video for later analysis by high-level computer vision techniques. Databases have traditionally contained text, and numerical data. However, due to the current availability of video in digital form, more and more databases are containing video as content. Consequently, researchers in databases are increasingly applying computer vision techniques to analyze the video before indexing. This is essentially analysis followed by indexing.

MPEG-7 is bringing together researchers from databases, and computer vision to specify a standard set of descriptors that can be used to describe various types of multimedia information. Computer vision researchers need to develop techniques to automatically compute those descriptors from video, so that database researchers can use them for indexing. Due to the overlap of these different areas, it is meaningful to treat video computing as one entity, which covers the parts of computer vision,

Computer graphics, image processing, and databases that are related to video.
1.2) Scope of Project
Understanding and retrieving videos based on their object contents is an important research topic in multimedia data mining. Most existing video analysis techniques focus on the low level visual features of video data. In this project, an interactive platform for video mining and retrieval is proposed using Template Matching, a popular technique in the area of Content-based Video Retrieval. By giving a short video as input and then extracting short video clips matching with that video, the proposed interactive algorithm in the platform is able to mine the required content data from the video. 

An iterative process is involved in the proposed platform, which is guided by the user’s response to the retrieved results. The user can always refine the results and get more accurate results iteratively. The proposed video retrieval platform is intended for general use and can be tailored to many applications. We focus on its application in detection of object of interest in the video dataset and retrieval.
1.3) Overview  of  the existing System
Closed circuit television (CCTV) is an essential element of visual surveillance for intelligent transportation systems. The primary objective of a CCTV camera is to provide surveillance of freeway/highway segments or intersections and visual confirmation of incidents. CCTV is becoming more popular in major metropolitan areas. Since full coverage of all freeways or all intersections in an urban area would be cost-prohibitive, siting of CCTV cameras needs to be determined strategically based on a number of factors.

The CCTV surveillance systems produce hundreds of hours of videos. These videos are been uploaded online. Many such applications and videos are uploaded daily online. These videos need to be mined in order to extract knowledge from this raw database of videos. Manually viewing of these videos has become practically impossible.

The preliminary and final camera site selection process is discussed. The innovative design and operation of the videos which is used in the video survey is also discussed in detail.
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Figure 1.3.1: Overview of the Existing System
1.4) Proposed System
The goal of data mining is to discover and describe interesting patterns in data. This task is especially challenging when the data consist of video sequences (which may also have audio content), because of the need to analyze enormous volumes of multidimensional data. The richness of the domain implies that many different approaches can be taken and many different tools and techniques can be used, as can be seen in the chapters of this book. They deal with clustering and categorization, cues and characters, segmentation and summarization, statistics and semantics. No attempt will be made here to force these topics into a simple framework. The chapters deal with video browsing using multiple synchronized views; the physical setting as a video mining primitive; temporal video boundaries; content analysis using multimodal information; video categorization using semantics and semiotics; the semantics of media; statistical techniques for video analysis and searching; mining of statistical temporal structures in video; and pseudo-relevancy feedback for multimedia retrieval.

 Introduction

The amount of audio-visual data currently accessible is staggering; everyday, documents, presentations, homemade videos, motion pictures and television programs augment this ever-expanding pool of information. Recently, the Berkeley “How Much Information?” project [Lyman and Varian, 2000] found that 4,500 motion pictures are produced annually amounting to almost 9,000 hours or half a terabyte of data every year. They further found that 33,000 television stations broadcast for twenty-four hours a day and produce eight million hours per year, amounting to 24,000 terabytes of data! With digital technology becoming inexpensive and popular, there has been a tremendous increase in the availability of this audio-visual information through cable and the Internet. In particular, services such as video on demand allow the end users to interactively search for content of their interest. However, to be useful, such a service requires an intuitive organization of data available. Although some of the data is labeled at the time of production, an enormous portion remains un-indexed. Furthermore, the provided labeling may not contain sufficient context for locating data of interest in a large database. Detailed annotation is required so that users can quickly locate clips of interest without having to go through entire databases. With appropriate indexing, the user could extract relevant content and navigate effectively in large amounts of available data.

Thus, there is great incentive for developing automated techniques for indexing and organizing audio-visual data, and for developing efficient tools for browsing and retrieving contents of interest. Digital video is a rich medium compared to text material. It is usually accompanied by other information sources such as speech, music and closed captions. Therefore, it is important to fuse this heterogeneous information intelligently to fulfill the users’ search queries. 

Video Structure

There is a strong analogy between a video and a novel. A shot, which is a collection of coherent (and usually adjacent) image frames, is similar to a word. A number of words make up a sentence as shots make visual thoughts, called beats. Beats are the representation of a subject and are collectively referred to as a scene in the same way that sentences collectively constitute a paragraph. Scenes create sequences like paragraphs make chapters. Finally, sequences produce a film when combined together as the chapters make a novel (see Fig. 1.4.1). This final audio-visual product, i.e. the film, is our input and the task is to extract the concepts within its small segments in a bottom-up fashion. Here, the ultimate goal is to decipher the meaning as it is perceived by the audience.
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Figure 1.4.1:  A video structure; frames are the smallest unit of the video. Many frames constitute a shot. Similar shots make scenes. The complete film is the collection of several scenes presenting an idea or concept.

Computable Features of an Audio-Visual Data

We define computable features of an audio-visual data as a set of attributes that can be extracted using image/signal processing and computer vision techniques. This set includes, but is not limited to, shot boundaries, shot length, shot activity, camera motion, color characteristics of image frames (for example histogram, color-key using brightness and contrast) as video features. The audio features may include amplitude and energy of the signal as well as the detection of speech and music in the audio stream. Following, we discuss these features and present methods to compute them.

Shot Detection: Key Template Identification
A shot is defined as a sequence of frames taken by a single camera with no major changes in the visual content. Shot detection is used to split up a film into basic temporal units called shots; a shot is a series of interrelated consecutive pictures taken contiguously by a single camera and representing a continuous action in time and space.
This operation is of great use in software for post-production of videos. It is also a fundamental step of automated indexing and content-based video retrieval or summarization applications which provide an efficient access to huge video archives, e.g. an application may choose a representative picture from each scene to create a visual overview of the whole film and, by processing such indexes, a search engine can process search items like "show me all films where there's a scene with a lion in it."

Generally speaking, cut detection can do nothing that a human editor couldn't do manually, but it saves a lot of time. Furthermore, due to the increase in the use of digital video and, consequently, in the importance of the aforementioned indexing applications, the automatic cut detection is very important nowadays.

A digital video consists of frames that are presented to the viewer's eye in rapid succession to create the impression of movement. "Digital" in this context means both that a single frame consists of pixels and the data is present as binary data, such that it can be processed with a computer. Each frame within a digital video can be uniquely identified by its frame index, a serial number.

A shot is a sequence of frames shot uninterruptedly by one camera. There are several film transitions usually used in film editing to juxtapose adjacent shots. In the context of shot transition detection they are usually group into two types:

· Abrupt Transitions - This is a sudden transition from one shot to another, i. e. one frame belongs to the first shot, and the next frame belongs to the second shot. They are also known as hard cuts or simply cuts. In simple language it is also referred to as scene change.
· Gradual Transitions - In this kind of transitions the two shots are combined using chromatic, spatial or spatial-chromatic effects which gradually replace one shot by another. These are also often known as soft transitions and can be of various types, e.g., wipes, dissolves, fades...

"Detecting a cut" means that the position of a cut is gained; more precisely a hard cut is gained as "hard cut between frame i and frame i+1", a soft cut as "soft cut from frame i to frame j". A transition that is detected correctly is called a hit, a cut that is there but was not detected is called a missed hit and a position in that the software assumes a cut, but where actually no cut is present, is called a false hit.

Key Frame Detection

Key frames are used to represent the contents of a shot. Selecting one key frame (for example the first or middle frame) may represent a static shot (a shot with little actor/camera motion) quite well, however, a dynamic shot (a shot with higher actors/camera motion) may not be represented adequately.

In video compression, a key frame, also known as an Intra Frame, is a frame in which a complete image is stored in the data stream. In video compression, only changes that occur from one frame to the next are stored in the data stream, in order to greatly reduce the amount of information that must be stored. This technique capitalizes on the fact that most video sources (such as a typical movie) have only small changes in the image from one frame to the next. 

Whenever a drastic change to the image occurs, such as when switching from one camera shot to another or a scene change, a key frame or template must be created. The entire image for the frame must be output when the visual difference between the two frames is so great that representing the new image incrementally from the previous frame would be more complex and would require even more bits than reproducing the whole image.

Because video compression only stores incremental changes between frames (except for key frames), it is not possible to fast forward or rewind to any arbitrary spot in the video stream. That is because the data for a given frame only represents how that frame was different from the preceding frame. For that reason it is beneficial to include key frames at arbitrary intervals while encoding video. For example, a key frame may be output once for each 10 seconds of video, even though the video image does not change enough visually to warrant the automatic creation of the key frame. That would allow seeking within the video stream at a minimum of 10 second intervals. 

The down side is that the resulting video stream will be larger in size because many key frames were added when they were not necessary for the visual representation of the frame.
Defining Area of Interest
Motion in shots can be divided into two classes; global motion and local motion. Global motion in a shot occurs due to the movements of the camera. These may include pan shots, tilt shots, dolly/truck shots and zoom in/out shots. On the other hand, local motion is the relative movement of objects with respect to the camera, for example, an actor walking or running.

The selected key frames are saved in a folder from where the user gets the opportunity to define the region of interest. The shots selected or the key frames selected depict the summary of the input video sequence. The user may not be interested in all the snaps captures rather might be interested only in particular object or pattern in one of the templates. Here the user gets an opportunity to select a template which might contain the pattern or object of interest. 
Once the user has selected the template, the selection cursor gets activated and the user can drag and create a boundary over the area of interest. This area is saved as the final matching template which is used for mining the content from the video database.

Content Based Video Retrieval

Modeling the video content is one of the most important tasks in video mining. In the literature, video content is approached at different levels: raw data, low-level visual content and semantic content. The raw video data consists of elementary video units together with some general video attributes such as format, frame rate etc. Low-level visual content is characterized by visual features such as color, shapes, textures etc. Semantic content contains high-level concepts such as objects and events. The semantic content can be presented through many different visual presentations using different sets of raw data. It is obvious that requirements for the extraction of these contents are different. The process of extracting the semantic content is the most complex, because it requires domain knowledge or user interaction, while extraction of visual features can be often done automatically and it is usually domain independent.

The area of interest defined by the user is given as the template for the content based video retrieval. The template is compared with the video frames and each frame is compared pixel by pixel with the template using Template Match algorithm defined in OpenCV.
OpenCV
OpenCV is a computer vision library originally developed by Intel and now supported by Willow Garage. It is free for use under the open source BSD license. The library is cross-platform. It focuses mainly on real-time image processing. If the library finds Intel's Integrated Performance Primitives on the system, it will use these commercial optimized routines to accelerate it. OpenCV is NOT a piece of software that you run and process images. You need to write code.
You can download Microsoft’s Visual Studio Professional Edition. It is one superb IDE. You need to download the Visual C++ 2008 Professional Edition.

Also, OpenCV is not some executable file that you double click and it’ll start working. It is pure code, library files and DLL files. When you write your own code, you link to these library files to access the OpenCV functions.
Why OpenCV?

The following features of OpenCV make it simple and efficient to use:

· Image Data manipulation

· Image and Video I/O

· Matrix and Vector Manipulation

· Dynamic Data Structures

· Image Processing

· Structural Analysis

· Camera Calibration

· Motion Analysis

· Object Recognition

· Basic GUI

· Basic Drawing

· Optimized for real-time applications

· Open source
There are a couple of why to prefer OpenCV over Matlab.
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Specific

OpenCV was made for image processing. Each function and data structure was designed with the Image Processing coder in mind. Matlab, on the other hand, is quite generic. You get almost anything in the world in the form of toolboxes. All the way from financial tool boxes to highly specialized DNA tool boxes.

Speedy

Matlab is just way too slow. Matlab itself is built upon Java. And Java is built upon C. So when you run a Matlab program, your computer is busy trying to interpret all that Matlab code. Then it turns it into Java, and then finally executes the code.



OpenCV

Efficient
Matlab uses just way too much system resources. With OpenCV, you can get away with as little as 10mb RAM for a realtime application. But with today’s computers, the RAM factor isn’t a big thing to be worried about. You do need to take care about memory leaks, but it isn’t that difficult. You can read this article about Memory Management in OpenCV if you want.
1.5) System Requirements
1.5.1) Operating System:

· 32-bit MS Windows (95 / 98), 32-bit MS Windows (NT / 2000 / XP), all 32-bit MS Windows (95 / 98 / NT / 2000 / XP), all POSIX (Linux / BSD / UNIX-like OSes), OS X, Linux, Win2K, WinXP

· Verified on Windows 7 x86_64; should also be compatible with Windows XP SP3 and newer.

· OpenCV 2.1 is compatible with VC++ 2008 and VC++ 2010.
1.5.2) Programming Language:

· Visual C++

1.5.3) Disk space requirement for OpenCV Package: 

· 4 Mb 

1.5.4) Supported Architecture:

· x86

· x64 (WOW)

1.5.5) Supported Operating Systems:

· Microsoft® Windows® XP (x86) Service Pack 3 
All editions except Starter Edition 

· Microsoft® Windows® Vista (x86 & x64) with Service Pack 2 
All editions except Starter Edition 

· Microsoft® Windows® Server 2003 (x86 & x64) Service Pack 2 
All editions (install MSXML6 if it is not already present) 

· Microsoft® Windows® Server 2003 R2 (x86 & x64) 
All editions 

· Microsoft® Windows® Server 2008 (x86 & x64) with Service Pack 2 
All editions 

· Microsoft® Windows® Server 2008 R2 (x64) 
All editions 

· Microsoft® Windows® 7 
All editions 

1.5.6) Hardware Requirements:

· 1.6 GHz or faster processor.

· 1024 MB RAM (1.5 GB if running on a virtual machine).

· 3 GB of available hard-disk space.

· 5400 RPM hard-disk drive.

· DirectX 9-capable video card running at 1024 x 768 or higher display resolution.

· DVD-ROM drive.
1.6) Assumptions: 

· The sorting of the results are manually done by the users.
· Administrator is created in the system already.

· Roles and tasks are predefined.
Constraints:
· The entry of videos in the database is manual. Thus we need the user to enter the link to the desired video database.

· The user needs to define the input video to be mined from the database.

· The accuracy of the search results depends on the definition of characteristics of the object and the quality of the videos to be mined.

· The proposed architecture does not support any form of security. 
CHAPTER 2
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SOFTWARE REQUIREMENT

SPECIFICATION DESIGN
2.1) 
Functional Specification
This project intends to create an application based system which would be useful for detecting desired objects and patterns from a video sequence database. This system is user friendly, cost efficient, accurate and automated. With the use of the following system requirements:
Microsoft Visual Studio 2008 Professional Edition
· Visual C++ for programming logic
· MFC (Microsoft Foundation Classes) library for the GUI part
it becomes cost beneficial for the customers and video mining system management.

	Software
	
	Hardware
	

	
	Processor
	RAM
	Disk Space

	Windows XP, Vista or 7.
	Pentium IV at 2.6GHz or better.
	2 GB or more
	3 GB



	Microsoft Visual C++ 2008 or 2010.
	Pentium IV at 2.6GHz or better.
	2 GB or more
	3 GB (Excluding data size)

	OpenCV 2.1
	Pentium IV at 2.6GHz or better.
	2GB or more
	1 GB


2.2)  
UML Diagram:

2.2.1) Use-Case Model Survey:
Figure 2.2.1: Use Case Diagram
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· Administrator: Responsible for updating System and maintaining system.

· Manage System: Admin keeps the record of the user activities and maintains the system from time to time.

· Update System: Admin can the update of the system using system source code.

· Define Input: Admin has to specify input video which is matched and searched in the video dataset.

· Select Dataset Path: Admin need to specify the dataset path where the actual data is stored and from where the videos need to be retrieved for video mining process.

· Start Mining Process: Admin starts the video mining process once the input video is processed and dataset path is set.

· User:  The developers, people handling the visual data information in the organization and the administrator are referred to as the system users. They use the system for mining video clips in the huge lump of video data. They are the authenticated system users having access to security information in the organization.

· Define Input: User has to specify input video which is matched and searched in the video dataset.

· Select Dataset Path: User need to specify the dataset path where the actual data is stored and from where the videos need to be retrieved for video mining process.

· Start Mining Process: Users starts the video mining process once the input video is processed and dataset path is set.

2.2.2) Use-Case Reports 

· Identification of Actors: 

 
1.  Administrator


2.  User

· Identification of Use Cases: 

1. Define Input

2. Select input video

3. Select Key frame

4. Define Area of interest

5. Select Dataset Path

6. Start Mining Process

7. System Maintenance

8. Update System

9. Get Result

ACTORS

· Administrator: Responsible for updating System and maintaining system.

Figure 2.2.2: Administrator
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· User:  The developers, people handling the visual data information in the organization and the administrator are referred to as the system users. They use the system for mining video clips in the huge lump of video data. They are the authenticated system users having access to security information in the organization.

Figure 2.2.3: Users
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2.2.3) Class Diagram

Figure 2.2.4: Class Diagram of Video Mining System
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(Referenced in the code)
2.2.4) Activity Diagrams

Figure 2.2.5: Activities Performed by Administrator
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Figure 2.2.6: Activities Performed by Users
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2.2.5) Sequence Diagrams

Figure 2.2.7: Sequence Diagram for Administrator
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Figure 2.2.8: Sequence Diagram for Users
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2.2.6) Collaboration Diagrams

Figure 2.2.9: Collaboration Diagram for Administrator
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Figure 2.2.10: Collaboration Diagram for Users
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2.2.7) Component Diagrams

Figure 2.2.11: Component Diagram
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2.2.8) Deployment Diagrams


Figure 2.2.12: Deployment Diagram
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2.3) Architecture diagram:
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2.4) Data Design:

The Input Data requirements for our Video Mining System are:

1. Video Dataset:

The Video Dataset consists of a set of Videos which are to be searched by the User of the system. The common video formats which are recognized by the system are:

· .avi (Audio-Video-Image)

· .mpg (Motion Pictures Experts Group)

· .wmv (Windows Media Video)

So the video dataset must comprise videos of these formats. We have prepared Video Datasets consisting of videos of all these formats as training Datasets. Also we have prepared a Test Dataset comprising of all the above formats together.
2. Input Video:

The Input Video is the input given to the system by the User which contains the object of interest to be mined in the Dataset Videos. This Input Video is processed by the system to extract Key Frames. The User can then select image object of interest from a desired Key Frame and this selected image is used as a template which is matched in the Video dataset.
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Figure 2.4.1: Proposed Design

















Figure 2.4.2: Dataflow Design
2.5) Interface Design:

· Select Input Video

· Actor performing the use case: Users

· Entry condition: Flow enters this use case when the user starts video mining process. This is the first step of the system.

· Event Flow:

· User selects the input video sequence

· The selected input video sequence contains around 150-200 frames.

· This video is then processed and the key frames are sorted.

· These key frames are saved in a templates folder from where user selects a template to define the area of interest.

· The selected area of interest by the user will be saved as the final template

· Exit Condition: When the area of interest is selected by the user the select input video button is disabled.

· Select Dataset Path

· Actor performing the use case: Users

· Entry condition: Flow enters this use case when the user has defined the area of interest.

· Event Flow:

· User selects the path where the video dataset to be mined is stored.

· The path is set and the videos are indexed in a text file.

· Exit Condition: When the user selects the path of video dataset the select dataset path button is disabled.

· Start Processing

· Actor performing the use case: Users

· Entry condition: Flow enters this use case when the user has selected the dataset path.

· Event Flow:

· The video mining process starts and the output files are created in the output folder

· Exit Condition: When the processing of the entire dataset of videos is finished the event flow exit this use case.

· Clear Old Files

· Actor performing the use case: Users

· Entry condition: Flow enters this use case when the user wants to clear old files to conduct a new search.

· Event Flow:

· All the old output files and templates created are deleted

· Exit Condition: When the old files are cleared the event flow exits.

· System Maintenance

· Actor performing the use case: Administrator

· Entry condition: Flow enters this use case when the admin have to solve certain issues faced with the system.

· Event Flow:

· Admin access the source code of the system.

· Admin resolves the issues with the system.

· Update System

· Actor performing the use case: Administrator

· Entry condition: Flow enters this use case when the admin have to update certain functions of the system.

· Event Flow:

· Admin access the source code of the system.

· Admin updates the system.

CHAPTER 3
PROJECT IMPLEMENTATION
3.1)
Implementation Plan
Gantt chart

3.2)
Network Diagram

Network Diagram is based on the Gantt chart of the project. It is a detailed analysis of the schedule of the project. It includes the sequence of tasks and the time required to complete the tasks. The start date and the end date of each task is explicitly mentioned in this diagram. All the tasks are interdependent and hence the schedule of tasks is also dependent on the pervious task.
The diagram below gives a brief schedule of the tasks performed in the process of creating video mining system.
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Figure 3.2: Network Diagram of Video Mining System
3.3)
Code with reference to Design with proper comments and brief description

3.3.1) Implementation code and include files:

// VideoMiningDlg.cpp : implementation file
// autogen: Automatically generated Code

#include "stdafx.h"

#include "VideoMining.h"

#include "VideoMiningDlg.h"

#include "DlgProxy.h"

/* Libraries to be included manually */

#include <stdlib.h>

#include <string>

#include <cstring>

#include <iostream>

#include <string.h>

#include <stdio.h>

#include <math.h>

#include <cv.h>

#include <highgui.h>

#include <winnt.h>

#include <sys/types.h>

#include <dirent.h>

#include <errno.h>

#include <vector>

//version problem hence warning of fopen disables

#pragma warning (disable:4996) 

// manually added for using standard libraries

using namespace std;

3.3.2) Globally declared variables:

CString filePath, folderPath, textPath;

const char* path="";

FILE * pFile;

vector<string> files = vector<string>();

int counter=0;

IplImage* img0, *img1, *tpl;

CvPoint point;

int drag = 0;

string tempImg=".jpg";

int i = 1;

3.3.3) Code for selecting the input video:

(Ref No:1)
void CVideoMiningDlg::OnBnClickedButton3()

{


(Ref No: 5)CFileDialog dlg(TRUE,_T(".avi;.wmv;.mpg"), NULL, OFN_PATHMUSTEXIST, _T("video files(*.avi;*.wmv;*.mpg)|*.avi;*.wmv;*.mpg|ALL Files(*.*)|*.*||"), NULL);


dlg.m_ofn.lpstrTitle = "Select InputVideo";


if(dlg.DoModal() == IDOK) //if loop 1


{



filePath = dlg.GetPathName();


}// if loop end 1

(Ref No: 2)

/* input video and selecting the key frame */


const char* a=filePath.GetBuffer(filePath.GetLength());    
cvNamedWindow( "InputVideo", CV_WINDOW_AUTOSIZE );


CvCapture* captureinput = cvCreateFileCapture(a);


IplImage* frame;


string templatepath = "templates\\Frame";


while(1)


{



frame = cvQueryFrame( captureinput );

(Ref No: 9)



if (counter%30==0)



{




char* d=new char[32];




sprintf_s(d,32,"%d", i);




tempImg = templatepath + d + tempImg ;




cvSaveImage(tempImg.c_str(),frame);




tempImg=".jpg";




i++;



}



if( !frame ) break;



cvShowImage( "InputVideo", frame );



char c = cvWaitKey(30); // 30ms of time before frame changes



if(c == 27) break;  // on pressing ESC break (esc=27)



counter++;


}


i=1;


counter=0;


cvReleaseCapture( &captureinput );


cvDestroyWindow( "InputVideo" );


CFileDialog dlg1(TRUE,_T(".jpg"),NULL,OFN_PATHMUSTEXIST,_T("video files(*.jpg)|*.jpg|ALL Files(*.*)|*.*||"),NULL);


dlg1.m_ofn.lpstrTitle = "Select Template";


if(dlg1.DoModal() == IDOK)


{



filePath = dlg1.GetPathName();


}


const char* a1=filePath.GetBuffer(filePath.GetLength());


tpl = cvLoadImage(a1, CV_LOAD_IMAGE_COLOR);


cvNamedWindow( "Select Area of Interest", CV_WINDOW_AUTOSIZE );


cvSetMouseCallback("Select Area of Interest", mouseHandler, NULL);

    
cvShowImage("Select Area of Interest", tpl);


CWnd *pWnd = GetDlgItem( IDC_BUTTON2 );


pWnd->ShowWindow( SW_SHOW );


CWnd *pWnd1 = GetDlgItem( IDC_BUTTON3 );


pWnd1->ShowWindow( SW_HIDE );

    
cvWaitKey(0);

}

3.3.4) Code for Selecting the area of interest:

(Ref No: 3)
void mouseHandler(int event, int x, int y, int flags, void* param)

{

/* user press left button */

if (event == CV_EVENT_LBUTTONDOWN && !drag)

{
// if loop 1

point = cvPoint(x, y);

    
drag  = 1;

}
// if loop end 1

/* user drag the mouse */

if (event == CV_EVENT_MOUSEMOVE && drag)

{
// if loop 2

img1 = cvCloneImage(tpl);

      cvRectangle( img1, point, cvPoint(x, y), CV_RGB(255, 0, 0), 1, 8, 0 );

cvShowImage("Area of Interest", img1);

}
// if loop end 2

/* user release left button */

if (event == CV_EVENT_LBUTTONUP && drag)

{
// if loop 1

img1 = cvCloneImage(tpl);

      cvSetImageROI( img1,cvRect(point.x,point.y,x - point.x,y - point.y));

img0 = cvCreateImage(cvGetSize(img1), img1->depth, img1->nChannels);

/* copy subimage */


cvCopy(img1, img0, NULL);


cvShowImage("Template", img0);

      cvDestroyWindow("Area of Interest");

      cvResetImageROI(img1);

      drag = 0;

}
// if loop end 3

/* user click right button: reset all */

if (event == CV_EVENT_RBUTTONUP)

{}

}
3.3.5) Code for selecting the dataset path:

(Ref No: 4)
void CVideoMiningDlg::OnBnClickedButton2()

{


cvSaveImage("Object.jpg",img0);


(Ref No: 7)

tpl = cvLoadImage("Object.jpg", CV_LOAD_IMAGE_COLOR);


(Ref No: 6)CFileDialog dlg(TRUE,_T(".avi;.wmv;.mpg"),NULL,OFN_PATHMUSTEXIST,_T("video files(*.avi;*.wmv;*.mpg)|*.avi;*.wmv;*.mpg|ALL Files(*.*)|*.*||"),NULL);


dlg.m_ofn.lpstrTitle = "Select Dataset Path";


if(dlg.DoModal() == IDOK) //if outer1


{



folderPath = dlg.GetFolderPath();



textPath = folderPath + "\\aaaaDataset.txt";



pFile = fopen (folderPath+"/aaaaDataset.txt","w");



if (pFile!=NULL) // if inner1



{



string dir = string(folderPath);



path = textPath.GetBuffer(textPath.GetLength());



DIR *dp;



struct dirent *dirp;



while ((dirp = readdir(dp)) != NULL) 



{




files.push_back(string(dirp->d_name));



}



closedir(dp);



for (unsigned int j = 3;j < files.size();j++) 



{



fputs (folderPath.GetBuffer(folderPath.GetLength()),pFile);




fputs ("\\",pFile);




fputs (files[j].c_str(),pFile);




fputs ("\n",pFile);



}



fclose (pFile);



} // if inner1 end 



CWnd *pWnd = GetDlgItem( IDC_BUTTON1 );



pWnd->ShowWindow( SW_SHOW );



CWnd *pWnd1 = GetDlgItem( IDC_BUTTON2 );



pWnd1->ShowWindow( SW_HIDE );


}// if outer1 end

}

3.3.6) Code for Processing the videos:

void CVideoMiningDlg::OnBnClickedButton1()

{


IplImage *res, *img;


int counter1=0;

/* input video and selecting the key frame */

// output video characteristics


i=1;


double fps;


CvSize size;


string op="",op1="";


cvNamedWindow( "DataSet", CV_WINDOW_AUTOSIZE );

FILE *f = fopen( path, "r+" );


while(!feof(f)) // while loop 1

{



string y;



if( f ) // if loop 1
            {

                char buf[1000+1];

                while( fgets( buf, 1000, f ) ) // while loop 2
                {

                

counter=0;



    
counter1=0;




int len = (int)strlen(buf);




while(len<2) // while loop 3
//loop to end whole program when last image_name gets read from file




{ 





fclose(f);





goto yyy;




} // while loop end 3



while(len > 0 && isspace(buf[len-1]))

              
len--;

               
buf[len] = '\0';





y = buf;

CvCapture* capture = cvCreateFileCapture(y.c_str());




CvCapture* capture1 = cvCreateFileCapture(y.c_str());




if (!capture)break;

// output video characteristics




fps = cvGetCaptureProperty (capture,CV_CAP_PROP_FPS);



size = cvSize( (int)cvGetCaptureProperty( capture, CV_CAP_PROP_FRAME_WIDTH),(int)cvGetCaptureProperty( capture, CV_CAP_PROP_FRAME_HEIGHT));





char* x=".avi";




char* z=".txt";




char* b=new char[32];




sprintf_s(b,32,"%d", i);




op="";




op1="";




op = op + "op" ;




op1=op1+"op";




string pth="output\\";




op1 = pth + op1 + b + z;









pFile = fopen (op1.c_str(),"w");




fputs("Frame Numbers Matched are: ",pFile);




fputs ("\n",pFile);




op = pth + op + b + x;




i++;




CvVideoWriter *writer = cvCreateVideoWriter( op.c_str() , CV_FOURCC('D','I','V','3') , fps , size ); // 1.04 MB 

//template matching loop
while (1) // while loop 4
{





img = cvQueryFrame(capture);





if(!img) break;





if (counter%5==0) // if loop 2




{






int img_width  = img->width;






int img_height = img->height;






int tpl_width  = tpl->width;






int tpl_height = tpl->height;






int res_width  = img_width - tpl_width + 1;






int res_height = img_height - tpl_height + 1;






res = cvCreateImage(cvSize(res_width, res_height), IPL_DEPTH_32F, 1);

(Ref No: 8)
/* performing template matching */

// normalized squared difference implies reducing the lighting effects while comparision






cvMatchTemplate( img, tpl, res, CV_TM_SQDIFF_NORMED ); 

/* find best matches location */






CvPoint minloc, maxloc;






double minval=0, maxval=0;






cvMinMaxLoc( res, &minval, &maxval, &minloc, &maxloc,0);

// minval=0 implies perfect match   






if (minval<0.17) // if loop 3
// setting the threshod value to 0.2






{

// draw rectangle while detection of templates






cvRectangle( img,cvPoint( minloc.x, minloc.y ),cvPoint( minloc.x + tpl_width, minloc.y + tpl_height ), cvScalar( 0, 0, 255, 0 ), 1, 0, 0 );






bool flag=false;






while(counter1<=counter) // while loop 5





{






img1 = cvQueryFrame(capture1);

// saving the resultant frames in the form of a .avi video file 






if(counter-counter1>5)






{






flag=true; 






}






else if (counter-counter1<=5 && flag==false )






{






char* fn=new char[32];






sprintf_s(fn,32,"%d", counter1);






string fno = fn;






fputs(fno.c_str(),pFile);






fputs(", ",pFile);






cvWriteFrame(writer,img1);






}






counter1++;






} // while loop end 5





} // if loop end 3





CvFont font;






double hScale=1.0;






double vScale=1.0;






int    lineWidth=1;








cvInitFont( &font, CV_FONT_HERSHEY_PLAIN|CV_FONT_VECTOR0, hScale, vScale, 0, lineWidth );






cvPutText(img, files[i+1].c_str(), cvPoint(10,20), &font, cvScalar(255,255,255));






cvShowImage( "DataSet", img );






char c = cvWaitKey(1);






if (c==27) 






{break;}





} // if loop end 2




counter++;




} // while loop end 4



fputs ("\n",pFile);




fclose (pFile);




cvReleaseCapture (&capture);




cvReleaseVideoWriter(&writer);



   } // while loop end 2


} // if loop end 1

} // while loop end 1
yyy:

//deallocate image template, cannot release or reference edited images so cannot use cvReleaseImage for &img

cvReleaseImage(&tpl);

cvDestroyWindow( "DataSet" );

cvDestroyWindow( "Select Area of Interest" );

cvDestroyWindow("Template");

}

3.3.7) Code for Clearing old files:

void CVideoMiningDlg::OnBnClickedButton4()

{


remove( "Debug/templates/Frame1.jpg" );


remove( "Debug/templates/Frame2.jpg" );


remove( "Debug/templates/Frame3.jpg" );


remove( "Debug/templates/Frame4.jpg" );


remove( "Debug/templates/Frame5.jpg" );


remove( "Debug/output/op1.txt" );


remove( "Debug/output/op1.avi" );


remove( "Debug/output/op2.txt" );


remove( "Debug/output/op2.avi" );


remove( "Debug/output/op3.txt" );


remove( "Debug/output/op3.avi" );


remove( "Debug/output/op4.txt" );


remove( "Debug/output/op4.avi" );


remove( "Debug/Object.jpg" );


remove( "Object.jpg" );


remove( "templates/Frame1.jpg" );


remove( "templates/Frame2.jpg" );


remove( "templates/Frame3.jpg" );


remove( "templates/Frame4.jpg" );


remove( "templates/Frame5.jpg" );


remove( "output/op1.txt" );


remove( "output/op1.avi" );


remove( "output/op2.txt" );


remove( "output/op2.avi" );


remove( "output/op3.txt" );


remove( "output/op3.avi" );


remove( "output/op4.txt" );


remove( "output/op4.avi" );

}

3.4)
Snapshots of UI 
3.4.1) Graphical User Interface:
This is the startup page of the video mining application. When we execute the VideoMining.exe this page opens up. The process of video mining includes three steps which need to be followed sequentially, hence only the first button is visible at the startup. 
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Figure 3.4.1: Graphical User Interface of Video Mining Application

3.4.2) Select Input Video:

The first step of the process includes selecting of the input video sequence which is the test video. This video can be stored anywhere on the disk. The path of this input video is selected when the first dialog box opens up.
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Figure 3.4.2: Select Input Video
3.4.3) Processing Input Video:

Once the input video is selected the video mining system starts processing the video. The input video should be of maximum 5 seconds in length i.e. at most 150 to 200 frames. The video mining system then extracts few key frames which depict the scene change or a notable threshold change. These frames are stored in a template folder from where user chooses one template.
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Figure 3.4.3: Process Input Video

3.4.4) Select Template to Choose the Area of Interest:

The processing of input video sorts few key frames and saves them in the templates folder. After the processing is over the template dialog box opens up. The user now needs to select any one template from the sorted ones which best depict user’s desired pattern or object. This process is termed as defining the area of interest.
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Figure 3.4.4: Select Template to Choose the Area of Interest
3.4.5) Selecting the Area of Interest:

The red box appearing on the screen is the area defined by the user for template matching. This selected area is saved as the final template.
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Figure 3.4.5: Selecting the Area of Interest
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Figure 3.4.6: Final Area of Interest Template Saved
3.4.6) Select the Dataset Path:

The video database where the video sequences are stored which may be on local hard disk or any other external drive connected to the machine is given as the path in this step. At this step we perform indexing of videos using a text file. And hence all the videos in the folder get executed while processing.
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Figure 3.4.7: Selecting Dataset Path

3.4.7) Start Processing:
The final stage of video mining process is start executing it and analyzing the detected video frames in the form of a video clip and frame numbers in an output file. Here a red box appears in the video frames when the template is detected and these detected frames are compressed in an output video clip. The final set of frames in the video clip appears to us as a single compressed video. The unmatched frames are not saved and they don’t show any red box while execution goes on.
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Figure 3.4.8: Processing started

3.4.9) Matched Area in the Dataset Video Detected with Video Name:
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3.4.9) Unmatched Area in the Dataset Video not Detecting:
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3.5)
Test Cases and Report:
Here we had performed testing in following four Phases:

1. Select input video and process it to select few key frames

2. Defining the area of interest from any one of the sorted templates

3. Selecting the path of the video database where video sequences are stored
4. Threshold value is set and then Video Mining system is executed.

3.5.1) Result of First test case for video type .avi:


Template:

[image: image30.png]



Threshold: 0.17
Total frames: 160

Frames matched: 146

Efficiency = ( Frames matched / Total frame ) = 146/160 = 91.25 %

3.5.2) Result of First test case for video type .mpg:


Template:

[image: image31.png]



Threshold: 0.17
Total frames: 85

Frames matched: 80

Efficiency = ( Frames matched / Total frame)



= 80/85 = 94.12%
3.5.3) Result of First test case for video type .wmv:

Template:

[image: image32.jpg]




Threshold: 0.17

Total frames: 10

Frames matched: 2 

Efficiency = ( Frames matched / Total frame ) = 2/10 = 20%
CHAPTER 4
DOCUMENTATION
4.1)
System Manual: 

Tools:
1. VISUAL STUDIO 2008

2. OPENCV 2.1

Installation:
4.1.1) Installation of Visual Studio:
To install Help for Standard and Professional Editions:

1. Insert the CD or DVD you installed Visual Studio from, or browse to the network share where you installed from.

2. Double click setup.exe

3. In wizard, click Install Product Documentation.

To Install Help for Professional Editions:

1. From Start menu, choose Control Panel and then choose Add or Remove Programs.

2. Select the Professional Edition you installed and then click Change or remove.

3. In the setup wizard, choose Add option Products and then click Next.

4. Select Microsoft Visual Studio Professional 2008 and then click Next.

5. Specify whether you have the installation media or intend to download the documentation from the web and then click INSTALL.
4.1.2) Installation of OpenCV 2.1:
1. Insert the CD or DVD you installed OpenCV from, or browse to the network share where you installed from.

2. Double-click setup.exe.

4.2) User Manual with Instruction :

Executing the Video mining project:

Step 1: Create the input video folder and copy the input video in that folder

Step 2: Create the templates and output folder

Step 3: Copy the Video Mining Folder of CODE in the following location: 

‘C:\Users\Shailee\Documents\Visual Studio 2008\Projects’

Step 4: Set the properties of the project as mentioned above

Step 5: Execute the VideoMining.exe file from the Debug folder of the VideoMining project

Step 6: Click the Select Input Video Button

· From the dialog box opened select the input video

· The processing of the input video starts

· After the processing is over the key frames are saved in the templates folder

· Go to the templates folder in the debug folder and select the desired template

· Now using the cursor drag the cursor to create a rectangular box which contains the object to be mined.

· This will save the rectangular box as the final template in the debug folder by the name: Object.jpg

Step 7: Click the Select Dataset Path Button

· From the dialog box opened select the folder where the videos are saved

· Click on a video and select open

Step 8: Click on Start Processing Button

· The processing starts and the output is saved in the output folder in debug

Create the input video database:
1. Insert the input video in the input video folder

Create the output folders:
1. Create the templates folder and output folder in the debug directory

2. When the input video is processed the key frames are saved in this folder

3. When the project is executed the output files are created in the output folder

Create the dataset of videos:
1. Save all the videos to be mined in a folder and name the folder as dataset

2. When user is asked to give dataset path, go to this folder and select a video

Creating a new project:

1. After the installation of opencv 2.1 and visual studio 2008 is complete open a new project mfc application.

2. Name it and Untick the create directory for solution option on the right hand bottom

3. Then choose the dialog based project

4. Finish

5. Add new item in the project

6. Select cpp file and name the .cpp file same as the project

Setting the properties of the project before implementation:

1. Now in menu bar go to Project ( Project Properties ( Configuration properties ( Linker ( Input ( Additional Dependencies

2. Add these 5 library file names:Cv210d.lib, Cxcore210d.lib, Cvaux210d.lib, Highgui210d.lib, Ml210d.lib

3. Now in menu bar go to Project ( Project Properties ( Configuration properties ( Linker (Enable Incremental linking: NO

4. Now in menu bar go to Project ( Project Properties ( Configuration properties ( General Character set: Multi-Byte Character set

5. Now in menu bar go to Tools (options ( Projects and solutions (VC++ directories(  

Include files add: C:\Program Files\OpenCV-2.1.0\build\bin\Debug
 

         
   C:\Program Files\OpenCV-2.1.0\include\opencv
 
       Source files add: C:\Program Files\OpenCV-2.1.0\src\cv
                                               C:\Program Files\OpenCV-2.1.0\src\cxcore
                                               C:\Program Files\OpenCV-2.1.0\src\cvaux
                                               C:\Program Files\OpenCV-2.1.0\src\ml
                                               C:\Program Files\OpenCV-2.1.0\src\highgui
Library files add: C:\Program Files\OpenCV-2.1.0\build\bin\Debug
   


         
    C:\Program Files\OpenCV-2.1.0\build\lib\Debug

4.3) Conclusion and Future Work

The implementation of computer vision approach can be useful in terms of efficiency and accuracy. The obsolete methods of manual mining of video from huge dataset of videos can be time consuming. Hence using automatic methods as implemented in our system will certainly lead to increase in the efficiency of the system and will prove to be economical as such a system will drastically reduce the human intervention. 

Various challenges were faced during the experimental and the execution phase. As video mining is nothing but the extraction of desired objects from the video datasets, it was one of the biggest hurdles. The use of OpenCV libraries for Template Matching proved to be successful in the end.

Future scope of the project can be increased both horizontally and vertically. The mining process used can be further refined by making it application specific. The Image Processing Algorithms used can be successfully refined with corrective measures to suit the application.  Thus the system then will be an independent entity to serve the needs of any organization effectively. 

The further advancement that can be done on this project is that it can developed for  applications like Home Videos mining, Surveillance Mining, Video Search Engines and Video Retrieval Sites by introducing application specific pattern recognition algorithms in the current system.
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