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Preview 

Â The principal objective of enhancement is to 

process an image so that the result is more 

suitable than the original image for a specific 

application. 

Â Image enhancement approaches  

Ç Spatial domain methods 

Â Based on direct manipulation of pixels in an image. 

Ç Frequency domain methods 

Â Based on modifying the Fourier transform of an image. 
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Spatial domain process will 

be denoted by 

    g(x,y)=T[f(x,y)] 

where  f(x,y): input image 

            g(x,y): processed image 

            T: an operator 

 

mask 

filter 

kernel 

template 

windows 

Background 
Â Spatial domain 

Ç Refers to the aggregate of pixels composing an 

image. 

Ç Operate directly on these pixels 
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Â Gray-Level (intensity) transformation Function 

Ç s=T(r) 

Ç where T is gray-level transformation function 

Â Processing technologies: 

Ç Point processing 

Â Enhancement at any point in an image depends only on the gray level at that 
point. 

Ç Mask processing or filtering 

Â Use a function of the values of f in a predefined neighborhood of (x,y) to 
determine the value of g at (x,y) 

 

Background (cont.) 

Contrast 

stretching 

thresholding 
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Â Some basic Gray Level 

Transforms 

Ç s = T(r) 

Ç r : the gray level value before 

process 

Ç s: the gray level value after 

process 

 

Ç Values of the transformation 

function typically are stored in 

a one-dimensional array and 

the mapping from r to s are 

implemented via table lookups. 

Some Basic Gray Level Transforms 



6 Medical Image Processing & Neural Networks Laboratory 

Â Image Negatives 

Ç Reversing the intensity levels of an image 

Ç Photographic Negative 

Ç  s=L-1-r 

Ç Suited for enhancing white or gray detail embedded in dark 

regions of an image 

 

Some Basic Gray Level Transforms (cont.) 
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Â Log Transformations 
Ç s=c log (1+r) 

Ç Maps a narrow range of low gray-level values in the input 
image into a wider range of output levels. 

Ç To expand the values of dark pixels in an image while 
compressing the higher-level values 

Some Basic Gray Level Transforms (cont.) 

A Fourier spectrum 

with values in the 

range 0 to 1.5x106. 

c=1, the range of 

values : 0 to 6.2. 
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Â Power-Law Transformations 

Ç s=crg 

Ç s= c (r +e )r 

Ç where c and `g are positive 

constants 

Ç Power-law curves with fractional 

values of r map a narrow range 

of dark input values into a wider 

range of output values, with the 

opposite being true for higher 

values of input levels. 

Some Basic Gray Level Transforms (cont.) 

To account for an offset 



9 Medical Image Processing & Neural Networks Laboratory 

Some Basic Gray Level Transforms (cont.) 

Â Gamma Correction 

Ç The process used to correct this power-law response phenomena 
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Some Basic Gray Level Transforms (cont.) 
Â Example 3.1 

Ç MR image of fractured human spine 

Ç Contrast 

 manipulation 

c=1, 

g=0.4 

c=1, 

g=0.3 

c=1, 

g=0.6 

Fracture 

dislocation 

(Washed-out) 

The best enhancement 

in terms of contrast and  

discernable detail was 

obtained. 



11 Medical Image Processing & Neural Networks Laboratory 

Some Basic Gray Level Transforms (cont.) 

Washed-out 

appearance 

c=1, 

g=3.0 

c=1, 

g=5.0 

c=1, 

g=4.0 
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Picewise -Linear Transformation Function  

Some Basic Gray Level Transforms (cont.) 

Â Contrast Stretching 

Ç To increase the dynamic range 

of the gray levels in the image 

being processed. 

Ç Linear function 

Â If r1=s1 and r2=s2 

Ç Thresholding 

Â If r1=r 2, s1=0 and s2=L-1 

 

Control 

points 
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Picewise-Linear Transformation Function 

ÂGray-level Slicing 
ÂHighlighting a specific 

range of gray levels in an 

image. 

ÂTo display a high 

value for all gray levels 

in the range of interest 

and a low value for all 

other gray levels. 

ÂBrightens the desired 

range of gray levels but 

preserves the 

background and gray-

level in the image. 

Some Basic Gray Level Transforms (cont.) 
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Some Basic Gray Level Transforms (cont.) 


