Chapter 6: Digital Video Compression

Matlab code for Full search Algorithm for motion estimation
% Two main programs for motion estimation are full search and three step algorithm.
% Two functions which are called in main function are readqcif.m 
% to read qcif video frames  and second function which is called in main %function is match.m  to  find minimum error block 


%Calculating The Motion Vector For Black & White Image image 

clear all;

for frameno=1:100,
   
[y,u,v]=readqcif('silent.qcif',frameno);    % read qcif video   

x1=y;

[y,u,v]=readqcif('silent.qcif',frameno+1);

x2=y;

height width]=size(x1);
ht=height/8;
wt=width/8;
block=0;
block_searchpoint=1;
lim=ht*wt;

%Calculation of actual motion vector.

a3=1;a4=-7;

count1=1;
var=1;

while(block<lim)
   
   if(count1==(wt+1))
      a3=a3+8;a4=1;
      count1=1;
      var=var+1;
   else
      a4=a4+8;
   end
   b2=x2(a3:a3+7,a4:a4+7);
   ct=1;
   a1=a3-7;a2=a4-8;
   count2=a4-8;   

     searchpoint=0;
   while(a1<=a3+7) 
      
      if(count2==a4+7)
         count2=a4-8;
         a1=a1+1;a2=a4-7;
      else
         a2=a2+1;
      end

      if(a1>0)
         if(a2>0)
            if(a1+7<=height & a2+7<=width)

       b1=x1(a1:a1+7,a2:a2+7);
       [diff]=match1(b1,b2,a1,a2,height,width);
         searchpoint=searchpoint+1;
       if(ct==1)
         I3=diff;
       else
         I3=[I3;diff];
       end
      
       ct=ct+1;

        end  %if
    
	  end
   end

 count2=count2+1;
   
  end   % end of  while loop.

   % to find the minimum value from the matrix 

   
   block=block+1;
  [temp1 y]=min(I3);
   temp=temp1(3);
   rno=y(3);
   index1=I3(rno,1);
   index2=I3(rno,2);
   
   
   spoint(block_searchpoint)=searchpoint;
   block_searchpoint=block_searchpoint+1;
   Result1(var,count1)=index1;
   Result2(var,count1)=index2;
   count1=count1+1; 

   % to copy the coresponding blocks from first frame to second frame.

   p3=index1;
   p4=index2;
   
   Frame(a3:a3+7,a4:a4+7)=x1(p3:p3+7,p4:p4+7);

end   %end of main while loop.

% Find  MSE  and SNR

mse=(sum(sum((Frame-x2).*(Frame-x2))))/(height*width);
snr=10*log10(255*255/mse);
totalspoint=sum(spoint)/lim;
MSE(frameno)=mse;
SNR(frameno)=snr;
SPOINTS(frameno)=totalspoint;
totaltime(frameno)=toc;


  Y1(:, :, frameno)=Frame; 
  U1(:, :, frameno)=u;
  V1(:, :, frameno)=v;
  mat2yuvfile(silent.qcif', Y1, U1, V1);

end % end of For frameno
toc
count=0;
for y=1:ht
   for z=1:wt
     end
   end
end
disp(count);

orgref=mat2gray(x1);
orgcurnt=mat2gray(x2);
opcurnt=mat2gray(Frame);
figure,imshow(orgref)
figure,imshow(orgcurnt)
figure,imshow(opcurnt)



Three step search algorithm for Motion estimation 


for frameno=100:110,
    tic
[y,u,v]=readqcif('silent.qcif',frameno);    
x1=y;
 [y,u,v]=readqcif('silent.qcif',frameno+1);
x2=y;


%Corresponding block diffrence

clear x;

[height width]=size(x1);
ht=height/8;
wt=width/8;
block=0;
block_searchpoint=0;

lim=ht*wt;

%Calculation of actual motion vector.

a3=1;a4=-7;

count1=1;
var=1;
 totalcount=1;
while(block<lim)          
   cnt1=1;
   cnt=1;
    size=8;
   if(count1==(wt+1))  % increment to access 1st block in the second    
   colomn i.e. second line
      a3=a3+8;a4=1;
      count1=1;
      var=var+1;
   else
      a4=a4+8;
      
   end
   a5=a3;a6=a4;                    % for very first block n the search window firt time a6=1
   b2=x2(a3:a3+7,a4:a4+7);         % read 8 x 8 block from current frame
   ct=1;
    
    count=1;    
    searchpoint=0;

while(count<=3) % iteration for three times for TSS algo  TSS ALGO START          
       totalcount= totalcount+1;
 
      size=size/2;
      a1=a1-size;
      a2=a2-(2*size);
             
       cnt1=1;
       cnt2=1;
                                           
          
 while(cnt2<=9)       % check FIRST nine points 18==9
         
      if(cnt1==4)        % increase i from i-4 to i  
         a1=a1+size;a2=a6-(2*size);
        
         cnt1=1;
      end
    
 while(cnt1<=3)  % check three points row wise(i-4,j-4;i-4,j-4;i-4,j-4)
           a2=a2+size;
       if(a1>0)

         if(a2>0)
            if(a1+7<=height & a2+7<=width)
       
       b1=x1(a1:a1+7,a2:a2+7);
       [diff]=match1(b1,b2,a1,a2,height,width);
          searchpoint=searchpoint+1;
       if(ct==1)
          I3=diff;
         else
         I3=[I3;diff];
       end
       ct=ct+1;
           
          end  %if
      end
   end
   cnt2=cnt2+1;
   cnt1=cnt1+1;
    
    end   % end of third while loop.
end    % end of second while loop.
        
   % to find the minimum value from the matrix 
    
   [temp1 y]=min(I3);
   temp=temp1(3);
   rno=y(3);
   index1=I3(rno,1);
   index2=I3(rno,2);
   a5=index1;
   a6=index2;
   count=count+1;
  
      
 end          %end of first while TSS ALGO END OF LOOP
  
   block=block+1;
   block_searchpoint=block_searchpoint+1;
   spoint(block_searchpoint)=searchpoint;
   Result1(var,count1)=index1;
   Result2(var,count1)=index2;
   count1=count1+1; 

   p3=index1;
   p4=index2;
   Frame(a3:a3+7,a4:a4+7)=x1(p3:p3+7,p4:p4+7);                                                                                                    

end   %end of main while loop.

mse=(sum(sum((Frame-x2).*(Frame-x2))))/(height*width);
snr=10*log10(255*255/mse);
totalspoint=sum(spoint)/lim;
MSE(frameno)=mse;
SNR(frameno)=snr;
SPOINTS(frameno)=totalspoint;
totaltime(frameno)=toc;

[q]=cov_Q(x1,Frame);

Q(frameno)=q;
 
  Y1(:, :, frameno)=Frame; 
  U1(:, :, frameno)=u;
  V1(:, :, frameno)=v;

  mat2yuvfile(silent.qcif', Y1, U1, V1);
  
end % end of For frameno






Matlab code to read qcif file (function readqcif)

function [y,u,v] = readqcif(f,val);
% val

rows = 144;   % cif resolution (quarter-CIF)
cols = 176;

if nargin < 2
framenum=0;
end
fid = fopen(f,'r');
fseek(fid,(val*rows*cols*1.5),-1);     % Jumps to the desired frame given by 'value'
[temp,count] = fread(fid,[cols,rows],'uchar');
y = temp';
[temp2,count] = fread(fid,[cols/2,rows/2],'uchar');   
u = temp2';
[temp2,count] = fread(fid,[cols/2,rows/2],'uchar');
v = temp2';
fclose(fid);

Matlab Code for Match function 

function diff=match(row,col,s1,s2);
 
imax=100000;

sum=0;
if(row<=0)
   diff=[imax imax imax ];
   return
end

if(col<=0)
   diff=[imax imax imax];

   return
end

if(row+7>128 | col+7>128 )
   diff=[imax imax imax];
   return
else
  
      
sum1=sum(sum(abs(s1-s2)));
diff(1)=row;
diff(2)=col;
diff(3)=sum1;

