
>> x = [0 0 0 1 0 0 0 0];
>> w = [1 2 3 2 8];
>> flip(w)
ans =
     8     2     3     2     1

Use Convolution to implement Correlation
>> conv(x, flip(w))

ans =
  Columns 1 through 11
     0     0     0     8     2     3     2     1     0     0     0
  Column 12
     0

>> conv(x, flip(w), 'same')
ans =
     0     8     2     3     2     1     0     0
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>> conv(x, w, 'same')

ans =
     0     1     2     3     2     8     0     0

Extended to 2D operations:

>> f = zeros(5,5);
>> f(3,3) = 1;
>> f
f =
     0     0     0     0     0
     0     0     0     0     0
     0     0     1     0     0
     0     0     0     0     0
     0     0     0     0     0

>> conv2(f, w, 'same')
ans =
     0     0     0     0     0
     0     1     2     3     0
     0     4     5     6     0
     0     7     8     9     0

>> w = reshape(1:9, 3, 3)'

w =
     1     2     3
     4     5     6
     7     8     9

(Linear Time-Invariant)
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     0     1     2     3     0
     0     4     5     6     0
     0     7     8     9     0
     0     0     0     0     0
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w =
     1     2     3
     4     5     6
     7     8     9

>> w1 = flip(w, 1)

w1 =

     7     8     9
     4     5     6
     1     2     3

>> w2 = flip(w1, 2)

w2 =

     9     8     7
     6     5     4
     3     2     1

>> conv2(f, w2, 'same')
ans =
     0     0     0     0     0
     0     9     8     7     0
     0     6     5     4     0
     0     3     2     1     0
     0     0     0     0     0

flip(A,1) reverses the elements in each column, and flip(A,2) reverses the elements in each row.

Boundary Padding Options

>> A  = [1 2; 3 4]
A =
     1     2
     3     4

>> padarray(A, [2 2])
ans =
     0     0     0     0     0     0
     0     0     0     0     0     0
     0     0     1     2     0     0
     0     0     3     4     0     0
     0     0     0     0     0     0
     0     0     0     0     0     0

>> padarray(A, [2 2], 'replicate')
ans =
     1     1     1     2     2     2
     1     1     1     2     2     2
     1     1     1     2     2     2
     3     3     3     4     4     4
     3     3     3     4     4     4
     3     3     3     4     4     4
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>> padarray(A, [2 2], 'symmetric')
ans =
     4     3     3     4     4     3
     2     1     1     2     2     1
     2     1     1     2     2     1
     4     3     3     4     4     3
     4     3     3     4     4     3
     2     1     1     2     2     1

>> padarray(A, [2 2], 'circular')
ans =
     1     2     1     2     1     2
     3     4     3     4     3     4
     1     2     1     2     1     2
     3     4     3     4     3     4
     1     2     1     2     1     2
     3     4     3     4     3     4

Smoothing Filter-

>> I = imread('Fig0335(a)
(ckt_board_saltpep_prob_pt05).tif');
>> imshow(I)
>> h = ones(3,3)/9;
>> h
h =
    0.1111    0.1111    0.1111
    0.1111    0.1111    0.1111
    0.1111    0.1111    0.1111

>> J = imfilter(I, h, 'symmetric');
>> figure; imshowpair(I,J,'montage')
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>> K = uint8(128*ones(512, 512));
>> figure; imshow(K)
>> S = imfiter(K, h, 'symmetric');
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