                     Video Shot Detection Experiment

                     CIS 750 HW2 

                        Wan Wang

Part 1. Basic idea of Video shot detection:

           Shot detection: given a video V consisting of n shots , find the beginning and end of each shot. It is fundamental to any kind of video analysis and video application.

           Calculate a time series of discontinuity feature values f(n) for each frame. Suppose we use function d(x,y) to measure the dissimilarity between frame x and y. The discontinuity feature value for frame n is f(n)=d(n-1,n).Pick the cuts position from f(n) based on some threshold techniques.

  Part 2. The experiment

   1. Basic idea:

       I test two types of features to Measure Dissimilarity used in this experiment. First is intensity/color histogram; second, value of pixel. And I use Adaptive threshold technique in this experiment

   2. Implement:

   step1: Read images from the video file 

      using aviread

   step2 :  For every image,  calculate the histogram difference and the pixel difference of its previous image.

      For histogram difference: using imhist

      For pixel difference: calculate R,G,B difference individually and use sqrt(sum(sqr(R_diff)+ sqr(G_diff) +sqr(B_diff)))

   step3:  Thresholding

                 Use a slide window with size 2w+1. 

     The middle frame in the window is detected as a cut if:


- Its feature value is the maximum in the window. 


- Its feature value is greater than
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Part 3 Test result:

       I tested 2 avi files: mov3.avi and hall_monitor.avi(download from   

       http://www.cis.temple.edu/~latecki/Movies/)

	Name
	Hall_monitor.avi
	Security7.avi

	Size 
	4.10MB
	549KB

	Number of all Images generated by the video 
	300
	387


(1)   For Hall_monitor.avi

        First I use Td = 5, size of windows = 20, but the result is bad--- for hist_based test, there’s only one shot; as to pixel_based test, there’s no shot.  

       Then I tried several times, and finally I choose Td = 3, size of windows= 5, the result is good. For hist_based test, the result is in Fig1. As to pixel_based test, the result is in Fig2. 

	Td
	windows
	Result

	5
	20
	For pixel_based test, there’s no shot

For hist_based test, there’s only one shot

	3
	5
	The result is much better.

For hist_based test,  there are 4 shots:

(fig1 )

For pixel_based test, there are 3 shots. (fig2)




    Further analysis of the result I got when using Td=3, windows = 5:

	Method 
	The shots

	Histogram
	55                  177              210                266

	Pixel
	137                266              193


 While we can see from Fig1 and Fig2 , Fig1 described the whole process of the video better than Fig2. The result of Histogram-based method is better than Pixel-based method.

(2) For security7.avi 

By practicing, I finally use Td= 1.2 and size of windows = 8, the result is good(but not as ideal as (1)).

	Method 
	The shots

	Histogram
	4; 22; 46; 67; 82; 103; 124; 139; 172; 184; 202; 217; 226; 241; 250; 268; 283; 295; 325; 349;358; 373

	Pixel
	4; 13; 37; 46; 57; 79; 100; 112; 124; 136; 169; 193; 256; 283; 301; 325; 343; 367; 382


Part 4 Program:

I write 3 program files: prepare.m + cutDetect.m +shot_detection.m

(1)     prepare.m read the avi file into a 4-D matrix and store it in avifilename_im.mat    file. For every image, calculate the histogram difference and the pixel difference of its previous image,store the difference in avifilename_diffs.mat file 
           (2)          input of cutDetection.m is the differences ;output is the No. of shots

           (3)          shot_detection.m calls the cutDetection and show the shots

How to run the program?

          For example, if we want to test Hall_monitor.avi

            Then type the following:

   prepare(‘Hall_monitor.avi’);

   shot_detection(‘Hall_monitor.avi’);

Part 5 conclusion:

        In common cases, histogram_based shot_detections is better than pixel_based shot_detection.

       And, there still exists one problem— how to determine the value of Td and size of windows instead of try and set them manually?
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