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Abstract---This paper represents the basic techniques to 

enhance image. The methods of image enhancement 

improves the quality of image. Due to uneven illumination 

image doesnot perceived as good as it shoud be. Firstly 

image enhancement , spatial and frequency domains, point 

processing, image negatives,contrast stretching are 

explained. Then histogram processing , histogram 

equalization with results, local enhancement are discussed. 

Then various smoothening and sharpening filters are 

discussed. The proposed method works by applying 

thresholding to illuminance which separates the image into 

different portions according to illuminance variance. After 

that only that part has been enhanced which has lower 

illuminance value. 

Keywords: image enhancement, image negative, contrast 

stretching, histogram processing, histogram equalization, 

local enhancement, smoothening filter, sharpening filter. 

I. INTRODUCTION 

Image enhancement is a process of increasing the quality of 

images what our eyes perceive and what human interpret. 

Usually input images are of low contrast and shadowed 

images. Thus enhancement is done in order to improve 

visual appearance and output results and much more 

effective than the original image i.e input image . Image 

enhancement sharpens edges , contrast and boundaries . 

Image enhancement methods are either frequency or spatial 

based. Enhancement can also be done by point processing. 

High image contrast links with good image quality but it is 

not so because of some poor conditions , uneven  

illumination and low quality sensors[1].  In many 

applications like  face recognition systems, scene detection , 

body part detection  the changes in illumination puts bad 

effects and are not tolerant[2]. At last for better 

performances and results we use contrast enhancement as a 

preprocessing step. Gamma correction is more oftenly used 

for image color enhancement. Various techniques are used 

like contrast limited adaptive histogram 

equalization(CLAHE),histogram equalization, many filters 

like homomorphic filters , smoothening and sharpening 

spatial filters in order to remove uneven illumination.[3] 

Homomorphic filtering is a technique in which also a low 

frequency components are removed to enhance the contrast 

of image.It separates the illuminance and reflectance 

components of the image[4]. 

II. IMPLEMENTATION 

Spatial domain enhancement methods: these methods 

directly manipulate on pixels. 

G(x,y)=s[f(x,y)] 

G(x,y) is an output image and S is a function on f defined 

over neighbourhood of (x,y) 

Further two categories are : 

1. point operations 

2. spatial operations 

Frequency domain enhancement methods: these methods 

operate on fourier transform of an image. 

Spatial domain: G(x,y)=f(x,y)*h(x,y) 

Frequency domain: G(wt1,wt2)=F(wt1,wt2)H(wt1,wt2) 

Enhancement by point processing: based on intensity of  

pixels. It does not provide any information about other 

pixels or other spatial pixels. This is its limitation. 

G=T(f) 

 Image negatives: it is a grayscale transformation and A.

doesnot depends upon position of (x,y) in an image. 

 
Fig. 1: 

 Contrast stretching: B.

Low contrast images occur often due to poor or non-uniform 

lighting conditions, or by nonlinearity, or by small dynamic 

range of the imaging sensor. By contrast stretching we can 

increase the range of gray levels. 

 Histogram processing: C.

The histogram of a digital image with gray levels in the 

range [0,L-1] is a discrete function 

p(s)=mk/m, where sk is the kth gray level, mk is the number 

of pixels in the image with that 

gray level, m is the total number of pixels in the image, and 

k=0,1..L-1. P(s) gives the 

probability of occurrence of gray level sk. Important thing is 

we can determine what type of 

picture is by analyzing the histogram. 

1. If histogram is low side of scale then it may be dark 

image 

2. If histogram is high side of scale then it may be light 

image 

3. If histogram is in middle of scale then it may be low 

contrast image 

4. If histogram has a wide range of intensity then it may 

have high contrast image. 

It will be more clear by examining below pictures 

and their respective histograms. 
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Fig. 2: Histogram of Image with Less light 

 
Fig. 3:Dark Image 

 
Fig. 4:Histogram of Dark image  

 
Fig. 5: More Dark image 

 
Fig. 6: Histogram of more dark image 

 
Fig. 7: Light Image 

 
Fig. 8:Histogram of Light Image 

 Histogram equalization: D.

 
Fig. 9:Equalized Image 

 
Fig. 10: Histogram of Equalized Image 
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 Local Enhancement: E.

Local enhancement considers the local properties of the 

image by moving mask throughout the image from pixel to 

pixel.The histogram of points of mark is calculated and for 

mapping gray levels of the pixel in the center of mask 

histogram equalization is done. And then move to adjacent 

pixel location and then process is repeated. 

 
(a)before 

 
(b) after 

 Spatial Filtering: F.

In image enhancement use of spatial masks is spatial 

filtering. 

 The basic approach is to sum products between the 

mask coefficients and the intensities of the pixels under the 

mask at a specific location in the image.  

where (2d+1)X(2d+1) is the mask size, wt(i,j)'s are 

weights of the mask, g(x,y) is input pixel at coordinates 

(x,y), R(x,y) is the output value at (x,y). If the center of the 

mask is at location (x,y) in the image, the gray level of the 

pixel located at (x,y) is replaced by R, the mask is then 

moved to the next location in the image and the process is 

repeated. This continues until all pixel locations have 

beencovered. 

 Smoothening filter :smoothening filters are used for G.

blurring the image. And to remove noise from the image. 

Noise reduction can be done by both linear and nonlinear 

filters. 

1) Low pass filter: it blurs the image and sharpen edges. 

Example- 

 1    1    1 

1/9 1    1    1 

1 1    1 

 

 Median filter: this method is used if noise is reduced H.

without image blurring. It is a nonlinear operation. For each 

input pixel f(x,y), we sort the values of the pixel and its 

neighbours to determine their median and assign its value to 

output pixel g(x,y). 

 Sharpening filter: to enhance blurred image this method I.

is used. To highlight the edges or sharpen the edges. 

1) Basic highpass spatial filter: The shape of the impulse 

response needed toimplement a highpass spatial filter 

indicates that thefilter should have coefficients of positive 

nature at it centre or near about it, and in outer region have 

negative coefficients. 

The output pixels after process of filtering are of a 

gray level exceeding [0,L-1]. 

 

 Enhancement In Frequency Domain: J.

In this we calculate the fourier transformation of the image 

to be enhanced, multiply the result by a filter transfer 

function, and take the inverse transform to produce the 

enhanced image. 

Spatial domain: s(x,y)=f(x,y)*h(x,y) 

Frequency domain: S(w1,w2)=F(w1,w2)H(w1,w2) 

 Low pass filter:Edges and sharp transitions of an image K.

are smoothened by low pass filter which contribute to the 

high frequency content of fourier transformation. 

H(u,v)={1 if D(u,v) ≤  Do  and 0 if D(u,v) > Do   

 High pass filter: It sharpens the edges and effects the L.

low frequency components without changing high frequency 

components 

H(u,v)={0 if D(u,v) ≤  Do  and 1 else 

 Homomorphic Filter: M.

It is a frequency domain operation applied on images that 

are low in contrast with high pass filter. Purpose behind high 

pass is to remove low frequency components.It separates the 

illuminance and reflectance components of the image[4]. 

Thesholding is used with this technique afterwards to 

remove the bleaching problem as when we enhance the 

image using the above technique those parts are also 

enhanced which do not require enhancement. 

III. PROPOSED METHOD 

Depending upon IL luminance value, every texture or 

material response differently and resulted output perception 

called luminance varies by varying IL luminance. Mostly IL 

luminance is not always constant and resulted in poor 

luminance output. Depending upon this, in an image there is 

some portion which needs to be enhanced. We proposed a 

new technique which finds out the pixels which have lower 

IL luminance and local enhancement will be applied to that 

portion only. It balances the pixels having lower and higher 

IL luminance value and image displays its content far better 

than previous techniques. 
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