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Are you tired of viewing commercials while watching you are trying to watch your favorite TV show, movie, or cartoon? Have you ever wanted a simple solution to this predicament? Then look no further because the answer is within your grasp! With the Decomercializer all your dreams shall come true! The Decomercializer will take your favorite recorded TV program and remove all the advertisements to reduce these annoyances. In the time it takes you to pop a bag of popcorn, all your commercials will be removed! No longer will you have to worry about John Basedow, or Jared from Subway mocking your obesity. Billy Mays and The Burger King King will no longer haunt your dreams. Decomercializer will not let the advertisement industry pollute your mind any longer.
TARGET AUDIENCE

Our target audience is anyone who views TV files on a computer and is incredibly irritated with commercials. It will be simple to use so little computer knowledge will be required. This software will be limited to people who use a Windows based Operating System. They will probably want to have a pretty modern computer system in order to process the information in a small amount of time. This product will work on all types of programs regardless of content.
NECESSITY


Most viewers of recorded programs already fast-forward through the commercials. This can be an annoyance when watching the program and having to constantly push the fast-forward button. Additionally one must wait until the commercials are over and try not to fast-forward past the commercials. If you do happen to fast-forward past the commercials, then you must rewind back to the start of the program...etc. It's just incredibly annoying, and it would be a lot better if they were simply removed.
PREVIOUS APPROACHES

We have found some previous approaches at various websites. These include http://visl.technion.ac.il/projects/2004w21/ where they focused on the hard cuts between scenes of a TV show and also text detection on the screen. They also looked at the color histogram depending on the type of program to see the differences between the expected histogram of the TV program and the histogram of the commercials.


Another approach at http://devices.natetrue.com/cbreak/ is a product called “Cbreak” where they scan the entire video file looking for black frames in the video. They divide the video into short segments based on the black frames and measure the time intervals. They then have two options of automatic or manual mode where automatic removes segments that are less than a certain time limit and manual asks the user if it is indeed a commercial.


A program called “Show Analyzer” (at http://www.dragonglobal.org/showanalyzer.html) is closer to the approach that we are planning. They segment up the video in accordance to the black frames, then analyze those frames, determining if they are commercials or not. It has a number of criteria for determining whether or not it is a commercial, but it doesn’t really get into the gritty details of these. 

There were plenty other previous approaches, but our program hopes to combine the best aspects of them all and create the ultimate commercial removal program. We will get into how, later.
RELATED WORK

Related to this topic are video editing programs. Many of these do not involve automated editing. They often can also do much more, such as transforming the video, or adding to it. We will simply remove content from the video. 

PREVIOUS EXPERIENCE


Our previous experience includes work in OpenCV and Matlab in our Computer Science 401 class instructed by Alexander Stoytchev. We have done some video-editing involving the OpenCV library in the labs for this class. We added subtitles to a video and blurred it. We have programmed heavily in C++ in our previous coursework and have a strong knowledge of algorithms and computational efficiency and optimization. We both have done a bit of video-editing in the past using other software. Using our knowledge of the past projects related to commercial deletion, as well as our own unique ideas of improving them, we will implement a new piece of software which will surpass them in accuracy, efficiency, and computational speed.
EQUIPMENT 

The equipment that will be used for this project will be video files of TV programs which we will use TV tuner cards to record TV programs for the input of our software. We will be using either OpenCV or Matlab to create this software as well at the software from ATI for our TV tuner cards to record the TV programs.
ALGORITHMS

Here are some of the algorithms we will be implementing:


Black screen detection

· Find the black frames contained in the video

· Calculate the time elapsed between these frames

· If a commercial was recently found, increase the rank
· If the time between is less than a certain threshold mark as a possible commercial adding a certain rank(to be determined later)
Color histogram

· Calculate the color histogram of a frame

· Compare the color histogram of that frame to surrounding frames

· If the histogram of the current frame varies by a certain threshold mark as a possible commercial adding a certain rank(to be determined later)

Logo detection

· Attempt to detect the TV station’s logo usually in the bottom right corner

· If logo is detected and is previously detected as a commercial change the ranking to 0 since it is not a valid commercial.

· If logo disappears slightly increase the rank of the segment

Volume change

· If the audio during a certain segment increases in volume, then increase the rank.
· Possibly calculate the mean volume of the video segments and compare it to the higher ranked segments.

DATA STRUCTURES

We will create a class for the Rank for the segments. There will be a video file taken in as input; this will be represented in the datatype that is specific to the API that we use. We will determine what data structures we use when we get closer to the coding phase. 
DATAFLOW/USER INTERFACE


The input will be a video file with commercials. The output will be the video with the commercials removed. If it is necessary to verify that certain segments are commercials, then those segments will be played for the user, and he can decide. The user interface will be graphical.
TESTING


We will each record a bunch of programs of different types (cartoons, movies, sports) and then check the accuracy of our program with the expected results. That is, we will manually determine when the commercials occur and then check this with the resulting output of our program. We will also create specific test cases, for example we could make a video comprised of nothing but commercials and our program should detect them all. Similarly a video that has no commercials should be treated accordingly. 


This is a difficult problem so we will not be aiming for perfection. We hope to maximize the accuracy of our commercial detection, but realize that for certain programs it may be different. We will check each of our detection methods for a maximal accuracy in detecting the commercials. Then, when we combine them all, the result should have the majority of the commercials removed, and should contain no removal of the actual TV program. 

We will run our software on 20 different TV programs and calculate the overall accuracy. We hope to achieve a majority of commercial removal on each of these test-cases.


If one of our algorithms does not correctly detect commercials, or if it does not increase the rank as much as it could, then we will modify it to hopefully improve the accuracy. This could be done by changing the weight of certain algorithms’ rankings. For instance, if a cartoon has nothing but commercials for cartoons, then we would want to decrease the weight of the color histogram’s ranking. Undoubtedly we will also have to modify the ranking system until we get the values working correctly.
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