
Linear Filtering

>> I = uint8(ones(4,4));
I =
  4×4 uint8 matrix
   1   1   1   1
   1   1   1   1
   1   1   1   1
   1   1   1   1

>> h = ones(3,3)

h =
     1     1     1
     1     1     1
     1     1     1

>> J = imfilter(I, h)

J =
  4×4 uint8 matrix

   4   6   6   4
   6   9   9   6
   6   9   9   6
   4   6   6   4

1   1   1   1
1   1   1   1
1   1   1   1
1   1   1   1

>> I2 = 2*I;

I2 =
  4×4 uint8 matrix

   2   2   2   2
   2   2   2   2
   2   2   2   2
   2   2   2   2

>> J2 = imfilter(I2, h)

J2 =
  4×4 uint8 matrix

    8   12   12    8
   12   18   18   12
   12   18   18   12
    8   12   12    8

Non-linear Filtering-

Example:
>> X = [10 15 20 20 20 20 20 25 100]
X =
    10    15    20    20    20    20    20    25   100
>> mean(X)
ans =
   27.7778

>> Y = [10 15 20 20 20 20 20 25 500]

>> median(X)

ans =
    20
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>> Y = [10 15 20 20 20 20 20 25 500]
Y =
    10    15    20    20    20    20    20    25   500
>> mean(Y)
ans =
   72.2222

>> median(Y)
ans =
    20
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medfilt2

2-D median filtering

J = medfilt2(I) performs median filtering of the image I in two dimensions. Each output 
pixel contains the median value in a 3-by-3 neighborhood around the corresponding 
pixel in the input image.

>> I = imread('Fig0335(a)(ckt_board_saltpep_prob_pt05).tif');
>> K = medfilt2(I);
>> doc medfilt2
>> figure; imshowpair(I, K, 'montage')
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https://www.mathworks.com/help/releases/R2024a/images/ref/medfilt2.html?doclanguage=en&nocookie=true&prodfilter=ML%20SL%205G%20AE%20AT%20AA%20AU%20DR%20AS%20BI%20BL%20C2%20CM%20VP%20CT%20CF%20DA%20DB%20DF%20DD%20DH%20NN%20HS%20DS%20ET%20EC%20FH%20IT%20FI%20PO%20FL%20GD%20GC%20HD%20ES%20IA%20IP%20OT%20IC%20LP%20LS%20MG%20ME%20CO%20MJ%20MR%20TE%20DX%20AM%20MP%20MB%20MT%20NV%20OP%20DM%20PD%20AR%20PW%20PM%20RA%20RL%20RQ%20RB%20RP%20RF%20RK%20RO%20RC%20RR%20SI%20TF%20SX%20SQ%20SG%20SB%20SE%20SS%20BT%20LD%20PS%20SH%20MS%20VR%20VV%20CI%20RT%20SK%20SD%20CV%20SO%20DV%20WT%20FA%20PL%20XP%20SR%20SZ%20HW%20EL%20SF%20ST%20SM%20ZC%20ID%20TA%20UV%20VE%20VN%20VT%20WA%20LH%20WB%20WL&docviewer=helpbrowser&docrelease=R2024a&s_cid=pl_webdoc&loginurl=https%3A%2F%2F127.0.0.1%3A31515%2Ftoolbox%2Fmatlab%2Flogin%2Fweb%2Findex.html%3Fsnc%3DYPGEVL%26external%3Dtrue%26channel%3D__mlfpmc__&searchsource=mw&snc=B7UI58&container=jshelpbrowser#bupa05x-1-B
https://www.mathworks.com/help/releases/R2024a/images/ref/medfilt2.html?doclanguage=en&nocookie=true&prodfilter=ML%20SL%205G%20AE%20AT%20AA%20AU%20DR%20AS%20BI%20BL%20C2%20CM%20VP%20CT%20CF%20DA%20DB%20DF%20DD%20DH%20NN%20HS%20DS%20ET%20EC%20FH%20IT%20FI%20PO%20FL%20GD%20GC%20HD%20ES%20IA%20IP%20OT%20IC%20LP%20LS%20MG%20ME%20CO%20MJ%20MR%20TE%20DX%20AM%20MP%20MB%20MT%20NV%20OP%20DM%20PD%20AR%20PW%20PM%20RA%20RL%20RQ%20RB%20RP%20RF%20RK%20RO%20RC%20RR%20SI%20TF%20SX%20SQ%20SG%20SB%20SE%20SS%20BT%20LD%20PS%20SH%20MS%20VR%20VV%20CI%20RT%20SK%20SD%20CV%20SO%20DV%20WT%20FA%20PL%20XP%20SR%20SZ%20HW%20EL%20SF%20ST%20SM%20ZC%20ID%20TA%20UV%20VE%20VN%20VT%20WA%20LH%20WB%20WL&docviewer=helpbrowser&docrelease=R2024a&s_cid=pl_webdoc&loginurl=https%3A%2F%2F127.0.0.1%3A31515%2Ftoolbox%2Fmatlab%2Flogin%2Fweb%2Findex.html%3Fsnc%3DYPGEVL%26external%3Dtrue%26channel%3D__mlfpmc__&searchsource=mw&snc=B7UI58&container=jshelpbrowser#bupa05x-1-A


>> I = uint8(magic(4))

I =

  4×4 uint8 matrix

   16    2    3   13
    5   11   10    8
    9    7    6   12
    4   14   15    1

>> K = medfilt2(I)

K =

  4×4 uint8 matrix

    0    3    3    0
    5    7    8    6
    5    9   10    6
    0    6    6    0

   16    2    3   13
    5   11   10    8
    9    7      6   12
    4   14    15    1

Midterm Exam-

October 15, 2024, (Tuesday), in-class, 1:00 pm - 2:20 pm
closed-book and closed notes. 
Allowed: one formula sheet (two sided), and a calculator. 

Lecture 1 -- Lecture 14, 
HW1, HW2.

Example Topics:

bitplane processing:

Given a pixel value in decimal, convert the value to binary representation, 
extract bit values.

>> A = uint8(3)v
A =
  uint8
   3

>> B = bitset(A,1,0)
B =
  uint8
   2
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A =
  uint8
   3

  uint8
   2
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Geometric Spatial Transformation

Translation:

Scaling:

>>  I = imread('Fig0236(a)(letter_T).tif');
>> T = [0.5 0 0;0 0.5 0;0 0 1]

T =

    0.5000         0         0
         0    0.5000         0
         0         0    1.0000

>>  tform = affinetform2d(T);
>>  J = imwarp(I, tform);
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Sequence of transformations

Normalization of the output image pixel values to the full range [0, 255]-

Histogram Equalization-

Spatial Filtering-

    -   Boundary Padding Options
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