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4 Software base Implementation 

 

The prototype implementation discuss in this section demonstrate the applicability of 

the methodology suggested here and basic considerations in using these concepts to 

build an efficient system. 

4.1 Functional requirements 

 

During the requirement definition phase, all the functionalities of the system were 

identified. These requirements are described by the use cases in software development 

methodology standards. 

4.1.1 Use case diagram 

 

SVS Engine

User

Process the Video

Analyze the video

Record the video

 

Figure 4 Use case diagram 
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4.2 Detailed Design 

 

The implementation of the algorithm was done using the Visual C++. The reason 

behind the selection of the implementation language is the performance required for a 

video processing application which does large number of calculations and many 

memory and IO bound operations for each video frame it processes.  

 

In the world of software engineering it’s a known fact that that application of software 

patterns to the class diagram leads to a perfect design. Pattern named “facade” has 

been used when interfacing external libraries to the main engine. This isolation 

enables us to change the external libraries at a later stage without affecting the core 

modules. This concept is used in RegressionCalculator which wraps OpticVec library 

and OpenCVVideoProcessor which wraps OpenCV libraries. 

 

Software is internally developed to operate generic way in most instances. For 

example, SVS is capable of processing a chain of frames in movement tracking 

instead of using two consecutive frames. This design feature helped considerably to 

perform various testing and research activities done during development cycle of the 

solution.  

 

It is very common that software in this nature ends up with large number of 

parameters that affect the quality, accuracy and processing time. This factor was taken 

into consideration in implementation phase and therefore none of them are hard coded 

into the source code. Some of them are exposed to the user via GUI but most are kept 

hidden in source code to avoid user from getting confused with large number of 

parameters.  

 

Following is the class diagram of the implementation of the system. 

 



 

 30

4.2.1 Class diagram 

 

 

Figure 5 Class diagram 

4.2.2 Activity diagram 

 

 

 

Figure 6 Activity diagram 
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4.3 Choosing Software libraries 

 

Selecting a proper algorithm for movement tracking was a lengthy research task 

where lot of reading and consultation of lecturers was required. Finally it was chosen 

to go ahead with Optical Flow algorithm to start searching for proper implementation 

of such algorithm. After evaluating many implementations on various platforms and 

with the direction of the supervisor,  OpenCV[15] was selected which is an open 

source library for computer vision application on Visual C++ platform.  Various basic 

operations using OpenCV were tried before using it for the research. Since the 

OpenCV version available for download did not compile in Visual Studio 2005, I had 

to struggle to get it work on my development environment.  

 

Regression Analysis is one of the very vital techniques that is used in this research 

work. Implementing Regression Analysis function directly into the research might be 

a waste of time and effort that could have been used for useful enhancement. It is also 

a deviation from original objectives. Therefore many existing libraries were evaluated 

as listed below to choose the library having required features for the purpose.  

 

LabFit - http://www.angelfire.com/rnb/labfit/ 

Curvefitting - http://www.curvefitting.com/datafit.htm 

Numerical Library - http://www.extremeoptimization.com/ 

Matpack - http://users.physik.tu-muenchen.de/gammel/matpack/ 

Table 6 Regression Analysis libraries evaluated 

 

C++ version of Optic Vect[14] is the final selection which is very fast in processing 

and serves all the features required for the purpose. 

 

4.4 User interface 

The user interface of the software consists of mainly three panels. The tool which has 

been used to develop the GUI is Visual Studio C++. 

 



 

 

4.4.1 Processing Video

Below screenshot is the initial interface the user gets once he launches 

and the central interface where all the controls are located. 

Figure 7 User Interface - Main Panel (before processing) 

 

To make the interface more user friendly and reduce any possible error, all the 

controls that are not relevant at this stage remains disabled initial

should select the input video and s

This will pop up the Process Video panel

Figure 8 User Interface – Process Video Panel 
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Processing Video 

is the initial interface the user gets once he launches 

and the central interface where all the controls are located.  

 

Main Panel (before processing)  

To make the interface more user friendly and reduce any possible error, all the 

controls that are not relevant at this stage remains disabled initially. User

should select the input video and start the process by pressing the Process button. 

the Process Video panel shown below. 

 

Process Video Panel  

is the initial interface the user gets once he launches the software 

To make the interface more user friendly and reduce any possible error, all the 

User, to proceed 

tart the process by pressing the Process button.  
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This interface allows user to control how video file processing should take place. User 

can select the processing range and processing mode, which provides more details on 

how internal proceeding is taking place which is described in details below. 

 

No Video Output – In this mode video will be processed without providing any 

graphical information on frame being processed. This is the fastest mode for video 

processing and it does not expect any user input after starting the operation. 

Frame Content Only – The frame under processing is displayed to the user.  

Frame with Background points – This shows set of background points indentified by 

the system which will be used for future processing. The movement of the 

background features between current frame and next frame will be indicated on the 

video frame. 

Frame with All Feature Points – In addition to the details shown in above mode, this 

will show movement of the feature points that are not belongs to background in 

different colour as show below. 

Table 7 Processing Mode details 

 

 

Figure 9 Processing Mode - Frame with All Feature Points 

[original is in colour] 



 

 

Background feature points are shown in green while other feature points not 

belonging to this category are in red.

 

Progress of the operation is indicated by the progress bar

 

 

4.4.2 Generate Output Video

 

Main panel after the input video 

 

Figure 10 Main Panel – After processing the video

 

This interface provides the 

for the user to proceed to next

Regression analysis parameters 

output video. 
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Background feature points are shown in green while other feature points not 

to this category are in red. 

Progress of the operation is indicated by the progress bar.  

Generate Output Video 

Main panel after the input video processing looks like below. 

After processing the video 

This interface provides the information about processed video and filled default inputs 

for the user to proceed to next the stage. User can either choose to find the best 

Regression analysis parameters by analyzing the graphs or directly start generating 

Background feature points are shown in green while other feature points not 

 

information about processed video and filled default inputs 

stage. User can either choose to find the best 

by analyzing the graphs or directly start generating 
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User can analyze regression analysis output graphs for horizontal camera movement 

and vertical camera movement separately. Noise filtering is an important input 

parameter that determines the extent to which the curve will get smoothen. Below 

graphs illustrate how effectively this parameter can be used in the process.  

 

 

 

Figure 11 Regression Analysis Graph – with Larger Noise Filter 

[original is in colour] 

 

 

This graph is using the highest noise filtering and as a result all the variations in 

camera movements indicated in green lines are removed in the corrected camera 

movement in red line. However this may not be desirable all the time and user may 

require smoothening of only minor variation. This kind of requirement can be 

achieved by selecting very low noise filtering which is illustrated below. 
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Figure 12 Regression Analysis Graph – Smaller Chunk Size 

[original is in colour] 

 

When the user is satisfied with the parameters, output video generation can be started 

by pressing “Generate Video” button. This will direct the user to an interface where 

he needs to select a codec from list of codecs available in the system. 

 

 


