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Abstract: In the recent years, the image processing technology has developed quickly with the widening of image appli-
cation fields. The image processing has been an important and useful technique in the fields of image understanding and 
computer vision. The image processing is meant to use some algorithms to process a poor-quality image, in terms of the 
purpose  that the processed image has higher definition and more understandability. According to the property of people’s 
vision grey scale and structure, an image enhancement algorithm with restrain noise function is proposed, which defines a 
new template to calculate gradient. This algorithm can not only enhance the vision effect of the image, but also can re-
strain noise and enhance the detail signal. The effect of restraining noise is very good. On the other hand, the method can 
enhance not only the grey scale image, but also the color image,  not distorting the color. 

Keywords: Image processing, Image enhancement, Restrain noise function, Image distortion. 

1. INTRODUCTION 

 In forming an image, internal interference and external 
interference inevitably exist in the transmission, reception 
and processing of the process, due to the actual performance 
and the performance of the receiving apparatus through a 
transmission medium, , and therefore a variety of noise is 
produced [1, 2]. This causes the image to show the distribu-
tion of the random noise points in black and white,  greatly 
reducing the quality of the image, making the subsequent 
image processing difficult. Therefore, to reduce or eliminate 
the image noise is an important research topic. Noise filter-
ing requirements are:  filtered image noise with the mainte-
nance of the details of the image. There are many commonly 
used filtering algorithms, but these algorithms smooth noise 
points and also lead to  blurring and loss of image details. At 
present, domestic and foreign journals have published many 
articles regarding the filtered image noise, and have im-
proved methods of the research results [3-7]. these filters in 
the study on the performance than the traditional filter has 
improved, but both is no choice or no difference to all input 
sample filtering. For a noisy image, only a small portion of 
the pixel is disturbed by the interference noise, the remaining 
pixels being retained. No selection or some of the original 
information is bound to damage the image of the filtering 
process carried out without distinction for each pixel. There-
fore, the proposed method is to add another type of image 
filtering in the filtering process to determine that the first 
detection of each pixel of the image is contaminated, then to 
selectively filter, the output results switch between the origi-
nal pixel gray and the filter [8, 9]. As it is selectively filtered, 
to avoid unnecessary filtering operation and blur images, the 
filtering effect is further improved. However, these methods  
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still have some flaws in terms of the judgment and the pro-
cess of filtering out the noise; such as for a lighter or darker 
image, false positives and false negative noise are produced, 
but also there is a significant increase in the computational 
algorithms, affecting the filtering effect and speed. While 
these algorithms do not consider the visual characteristic of 
the human eye, however as the image is filtered to improve 
the human visual effect or better applied to subsequent im-
age processing, the filtering effect is not very satisfactory. 
 Image enhancement technology increases theuseful in-
formation for the viewer in order to enhance the quality of 
the image, having better visual effect. For example, the 
image drowned in the noise is rendered, or the low-contrast 
image is shown as a high-contrast image, or  the high-
frequency component of the spatial frequency tone image 
clarity is enahced, etc. Conventional methods of image en-
hancement include histogram equalization, homomorphic 
increase clarity and so on. Histogram equalization method is 
a technique which is often used. However, for certain fre-
quency gradation smaller area, the contrast is reduced, or this 
partial information is even eliminated. In addition, the histo-
gram equalization method is sensitive to noise, therefore 
enhancing visual effect also involves the enhancement of the 
noise. 

2. DESIGN AND IMPLEMENTATION OF ALGO-
RITHMS  

2.1. LIP Model-Based Image Enhancement Algorithm 

 Yuan, Wang et al. [15] presented some LIP model-based 
image enhancement algorithm which is as follows: 
  Deng et al. [10] proposed a new method for image en-
hancement which is Application logarithmic image pro-
cessing (LIP) model. 
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 A patch of gray transform function was used to simplify 
the algorithm; gray-fill function normalization transfor-
mation is defined as follows: 

1 ( )f f M= −                                                                  (1) 

 In which the value of the function f is defined as grada-
tion [0, M) interval, for 8 bit image, M = 256. The simplified 
algorithm can be expressed as: 
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 Wherein ( ),f i j and ( )'
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cessed gradation functions, α and β are real numbers, addi-
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 Then substituting into the formula ( ),f i j  as f  (1), and 

determining the formula (1) as the inverse of (1 )f f M= −  
to give ( , )f i j ,  the enhanced image can be obtained. 

 ( )( )a log ,a i j  can enhance the image which can be seen 

in very dark or very bright areas of the details, ( ),a i j  in the 

interval (0,1). When 0 1a< < , ( ), aa i j  as shown in Fig. 1, 
the non-linear transformation process can extend the dynam-
ic range of a dark area of the image. When 1a > , the non-
linear transformation process can extend the dynamic range 
of the image’s brighter areas. 

 

 
Fig. (1). Nonlinear curve ( 0.3a = ). 

 

 Sharpening the image may be obtained by 

( ) ( )( )( )log , log ,f i j a i jβ ⎡ ⎤−⎣ ⎦
. When β> 1, the difference 

between the center pixel and surrounding pixels is a non-
linear amplification. The larger the β  value, the greater the 
edges of the image enhancement. 

 In the actual image processing problems, the original 
image is often only a small part of a very dark (light) image. 
The above algorithm can effectively enhance the very dark 
(bright) contrast areas, but in other parts of the contrast, the 
image cannot be enhanced. This can be seen by Fig. 1, for 
0 1a< < , when the luminance value is small ( ( ),a i j  is 
small), the slope of the transformation curve is large, the 
contrast of dark areas can be enhanced, when the luminance 
value is large ( ( ),a i j  is large), the slope of the transfor-
mation curve is small, so the contrast of the bright areas can 
neither  be enhanced nor be weakened. Similarly, for 1a > ,  
the contrast of the bright area can be enhanced, and the con-
trast of dark areas can not be enhanced, and can even be 
weakened. Therefore, setting a fixed value of a  for many 
images is not suitable. 

 Another disadvantage of the above algorithm is that it  
enhances the image details while enhancing the image noise. 
When 1β > , edges and noise are enhanced. 

2.2. The New Algorithm is Proposed 

 Deng et al. [10]  manually specified values a  and β  in 
the calculation of the formula (2). 

Yuan, Wang et al. [15] is of the formula (2) into equation (4) 
to enhance the image. 
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 Where they used Prewitt operator orthogonal gradient 
effect obtained images ( ),gI x y  and gMAXI  the maximum 

gradient value in the original image, and then sβ  is calculat-
ed using the formula ( ) ( )0 0| , | 3.0s g gI x y MAXIβ β β= = , 

!
s

 effect equivalent to formula (2) β , Action function T  
equivalent to formula (2) a . They only considered the struc-
tural characteristics of the human visual system, without 
considering the gradation characteristics of the human visual 
system. 

 This article  also used equations (1), (2), (3) and (1), the 
inverse of (1 )f f M= −  to enhance the image and took full 
account of the human visual system, " Weber's Law " or 
grayscale characteristics and "structure noise mask "and oth-
er visual features, to automatically generate the values a  
and β  based on the image characteristics. 

 Specific method is as follows: 

 According to 'visual system having a structured region at 
the edge or area smaller than the smoothing noise sensitivi-
ty',  local contrast of the image increases in detail part of a 
larger value, smaller in the flat portion, i.e., so that the for-
mula (2)  parameter β with spatial resolution region is 
changed. Image gradient reflects spatial resolution of the 
image, so Yuan, Wang et al. [15] used the orthogonal 
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Prewitt operator action resulting gradient images to the orig-
inal image, since it considers only horizontal and vertical 
directions,  not considering the diagonal direction. The effect 
is not very good, therefore,  the role of a gradient operator is 
defined to obtain the gradient image in the original image 

[ ],gI i j . 

 Gradient operator is defined as follows: 

 Horizontal partial derivative： 

[ ] [ ] [ ]0 , 1, 1,P i j I i j I i j= − − +                                      (5) 

Vertical partial derivative： 

[ ] [ ] [ ]90 , , 1 , 1P i j I i j I i j= − − +                                      (6)  

0135  direction of the partial derivative： 

[ ] [ ] [ ]135 , 2 ( 1, 1 1, 1P i j I i j I i j= × − − − + +         (7) 

045 direction of the partial derivative： 

[ ] [ ] [ ]45 , 2 ( 1, 1 1, 1P i j I i j I i j= × + − − − +                       (8) 

[ ] [ ] [ ] [ ] [ ]2 2 2 2
0 90 135 45, , , , ,gI i j P i j P i j P i j P i j− + + +

   (9) 

 Here, the definition of gradient operator, and more than 
Prewitt operator consider two orthogonal directions, and its 
ability to be smoothed noise 

 Prewitt operator orthogonal sub stronger than some of the 
behind the experiment illustrates this point. 

 Taking into account the human visual system, "Weber's 
Law " or the gradation characteristic, the threshold is calcu-
lated (rewritten as formula 10): 
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 In order to achieve the same time enhancing the contrast 
of the dark areas and enhancing the contrast of the brighter 
area,  the formula (2) is required where α  is greater than 
zero in the dark region but less than 1, while in the brighter 
region, it is greater than 1. Therefore, the formula (2) in the 
α  formula (11) is calculated as: 

0.79 142.0averageα = +                                                  (11) 

 Wherein: average  is a measuring point of the average 
value of 3 × 3 neighborhood. 

 So in the dark area, the value of average  is small, so the 
value of α  is less than 1,  conducive to enhancing the con-
trast of the dark areas; in bright area, the value of average  is 
large, so the value of α  is greater than 1,  conducive to en-
hancing contrast in the bright areas. This is more than set a 
fixed value of α  is much better. 

 In order to achieve enhanced image detail while sup-
pressing noise requirements of formula (2) β  gray level in 
sensitive areas of the human eye and the structured area larg-
er, is conducive to enhanced image detail (because the hu-
man eye is easy to distinguish their differences), in the hu-
man eye is not sensitive to the gray area and smaller flat are-
as, help suppress noise (because the human eye is not easy to 
distinguish their differences). Therefore, the formula (2) and
β  formula (13) is calculated by the formula (12). 

[ ], 0.097gI i j thresholdβ = ×                                   (12) 

Wherein: threshold  is to average  as formula (10) calcu-
lated out into equation x , [ ],gI i j  is represented by the 
formula (8) or (9)  calculated gradient values. 

 So that the same gradation area, threshold  is the same 
value, the point to be detected when the gradient value is 
relatively large, the value of !  is large, and  the edge infor-
mation is boosted; when the gradient value is small, the val-
ue of !  is small, conducive to suppress noise. And a gradi-
ent value for the same, in different gray areas due to the val-
ue of threshold  is different from the calculated value 
average  is not the same, so that the obtained values are dif-
ferent ! . In smaller value gradation sensitive eye area 
threshold , then for the same gradient value, !  value is 
large, and boosting the edge information, the person is not 
sensitive to the value of the eye region threshold  gradation 
is large, for the same gradient value, the smaller β  values 
are conducive to suppress noise. This not only takes into 
account the structural characteristics of the human visual 
system, but also takes into account the human visual charac-
teristics of gray, making the set  fixed value of β   much 
better. Because Yuan, Wang [15] sβ values  only consider 
the gradient value, which are the structural characteristics of 
the human visual system, and do not consider the grayscale 
characteristics of the human visual system, so here the calcu-
lated value β of Yuan, Wang is more reasonable than sβ  
value calculated. 

 The new algorithm is based on the problems of Deng 
algorithm, combining the visual characteristics of the human 
eye, α  and !  can be generated automatically, depending on 
the value of the gray area and gradient values which point to 
be detected, so that the new algorithm can effectively en-
hance the most contrasted part of the image, and the noise 
can be suppressed, which cannot only enhance the gray im-
age, but in the case of enhancing a color image, the effect 
will be more pronounced. 

3．  PERFORMANCE OF THE ALGORITHM IN 
TERMS OF DE-NOISING 

3.1. The Traditional Image Filtering Algorithms 

(1) Neighborhood average method 
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 Neighborhood average method is a local spatial domain 
approach. For the pixel at position ( ),i j ,  gray value ( ),f i j , 

smoothed gray value of ( ),g i j , and the average value of 

( ),g i j  is determined by a number of gray pixels comprising 

( ),i j  neighborhood, i.e., the formula (13) can  smooth the 
gray values of the pixels. 

( )
( ),

1
, ( , ) , 0,1, 2, ..., 1

x y A

g i j f x y x y N
M ∈

=       = −∑                     (13) 

 Formula (13) wherein A represents the set  ( ),i j  as the 

center points in the neighborhood, M is the total number of 
pixels in A, N is the length or width of the image (in pixels,  
the same length and width are considered). 

 Smoothing effect of the neighborhood average neighbor-
hood radius using. The larger the radius, the better the 
smoothing effect, but the degree of smoothness of the image  
becomes blur. 

 Advantage of the neighborhood average method is that 
the algorithm is simple and involves fast calculation. The 
main drawback is the noise while reducing image blurring, 
especially at the edges and details, the larger the neighbor-
hood, the more powerful the fuzzy. 

(2) Gauss filter 

 Gaussian filter is used as a template of formula (14) 
shown in the original image convolution operation to achieve 
the purpose of filtering. 

1 2 1
1 2 4 2
16

1 2 1
h

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

                                                 (14) 

 From formula (14), it can be seen that since the right 
measuring point corresponding to a pixel value of 4 is great-
er than its neighbor pixels corresponding to the weights, the 
pixels to be detected are a large role, so its effect is not de-
noising very well. 

3.2. Method to Evaluate the Effect of De-Noising 

3.2.1. Objective Evaluation Method 

 This method  generally uses image PSNR (PSNR) to rep-
resent. PSNR is calculated as equation (15) below: 
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      (15) 

 Description: Formula (15) M , N  are the image width 
and height, ( , )f i j , ( )' ,f i j  are the gray values and after 
denoising the original image pixel corresponding to the gray 
value of the corresponding point (Note: where the original 
image f  and 'f  denoised image cannot be the same, other-
wise the formula (15) in the denominator would be equal to 
0). 

 This method has the evaluation criteria which can be 
measured to avoid the impact of human factors on the de-
noising algorithm performance evaluation, with a certain 
fairness; but it is also hard to find the original image without 
noise, and sometimes there is no noise-free image this time 
due to the original image as the reference itself contains 
noise, while peak signal de-noising method algorithm per-
formance tends to conceal itself. 
3.2.2.  Subjective Evaluation 

 This approach to human visual perception as a reference, 
because the end result of the image processing is most peo-
ple look, which is basically one of the ultimate goal of object 
of image processing. In this way there are many ?, here  the 
following two are introduced: 
3.2.2.1. Enlarged France 

 This method in part of the image is enlarged, so that peo-
ple see better, mainly in order to measure space-saving lay-
out or the like of the article taken. 
3.2.2.2. With Noise-sensitive Algorithm to Detect Noise 

 There are many algorithms which are more sensitive to 
noise; these are used  to detect if the image contains much 
noise after de-noising. This may be a viable method of image 
processing algorithm. For example, Canny edge detection 
algorithm is very sensitive to noise, so the Canny edge detec-
tion algorithm requires first the image denoising, the edge 
detection and then, if there is no de-noising, direct treatment 
is carried out to detect images using Canny edge detection 
algorithm, as it makes it easier to detect the edge image for 
the noise point. 
4. ALGORITHM PERFORMANCE IN TERMS OF 
IMAGE ENHANCEMENT 

 With a large number of images of the proposed algorithm 
showing aspects of image enhancement experiments, the 
results show that the proposed algorithm has a good effect. 
Lena is now on the original image histogram equalization, 
Deng method (! = 0.9," = 0.97 ; this parameter from the litera-
ture [15] gives), [15] method (

00.3,b 0.7, 3.0a β= = = )  for 
enhanced cultural experiment, the results shown in Fig. 2. 
 Direct observation of the various enhancement algo-
rithms to enhance image contrast and visual effects is possi-
ble from the results in Fig. 2, but if you want to understand 
the noise enhancement algorithms have also been enhanced, 
direct observation with the naked eye is not very easy, espe-
cially when the picture relatively small size is even more 
difficult, for example: in the back of the original image in 
Fig. 4 for the Lena adding white Gaussian noise (mean 0µ =
, variance 20σ = ), but compared with the original image 
Lena, the naked eye can not see the difference between them 
(because the image size is relatively small). So  Canny edge 
detection algorithm (without de-noising) is used in Figs. 4-7 
on each picture edge detection algorithms to verify the de-
gree of sensitivity to noise; the results are shown in Fig. 3.  
 On Lena image including Gaussian white noise (mean

0µ = , variance 20σ = ) redoing the above experiment, the 
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various parameters of the algorithm remain the same, the 
results shown in Fig. 4. 
 In order to more clearly see the situation of the original 
image and each algorithm, enhanced noise in the picture is 
extracted from each image enhancement algorithm resulting 
in a shoulder part of the picture content to be amplified; the 
experimental results are shown in Fig. 5. 

 Using Canny edge detection algorithm (without de-
noising) for edge detection of each picture in Fig. 4, the ex-
perimental results are shown in Fig. 6. 
 From Fig. 2, it can be seen that without noise Lena origi-
nal image enhancement experiments, the resulting histogram 
equalization produces most vivid image contrast, the visual 
effect is best, followed by the proposed method, the litera-
ture [15] method surpasses good Deng method some. 

 
                                            
                                           (a)                                                 (b)                                                (c) 
 

 
 
                                                  (d)                                                       (e) 

Fig. (2). Lena original image enhancement algorithm enhanced with a different result: (a) Lena original image (b) Histogram equalization (c) 
Deng method (d) Literature [15] method (e) The proposed method 

 

 
                            
                                     (a)                                                     (b)                                                   (c)  
 

 
                                     
                                                      (d)                                                               (e) 

Fig. (3). Lena original image of each edge of the image enhancement algorithm: (a) Lena original image edge image (b) Histogram edge 
image (c) Deng method edge image (d) Literature [15] edge image method (e) The proposed method edge image 
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 From the results of Fig. 3, the edges of the resulting im-
age histogram equalization most rough edges Lena even 
rougher than the original image, the image on the left edge of 
the region between the column and the hat. There are many 
noises, which shows that histogram equalization method is 
quite sensitive to noise; Deng method edge image obtained is 
relatively rough, the lower right corner portions of the image 
have some visible noise points, edge effect and the original 
image Lena equivalent; the edges of the resulting image [15] 
are smooth and  much delicate, being much less pointed and 
having less noise, but the image on the left edge of the white 
pillars of the proposed method is better than some of the 
rough part, and in the bottom right part of the image, there 
are some noises clearly visible; the edges of the resulting 
image are smooth and delicate which shows that the image 
file is defined by calculating the gradient of the operator than 
the literature [15] using the Prewitt operator orthogonal bet-
ter. 

 Judging from the results of Fig. 4, Fig. 2 can be obtained 
with substantially the same conclusion, but the right side of 
the black strip area noise points has been clearly visible in 
Deng method of the enhanced image, a part of each picture 
from the shoulder of Fig. 5 point of view, this part of the 
noise points Deng method is very obvious, because of the 
higher picture brightness histogram equalization, noise point 
is not obvious in Deng method, which is consistent with the 
gradation characteristics of the human visual system (in the 
white areas of the human eye lowest resolution ), while [15] 
the proposed method cannot detect  the noise points in this 
section, but there are several obvious particularly bright 
points (in fact, in the lower right edge of the Figure at the 
shoulder part of this literature [15] method 2 results also 
have several bright spots, but are not easy to see due to the 
small picture size), enhanced over the phenomenon, the liter-
ature [15] method has been enhanced over, but the visual 
effects to enhance the image of the proposed method has not 

 
 

                                                                        (a)                                  (b)                               (c) 
 

 
 

                                                                                          (d)                                   (e) 
 

Fig. (4). Lena original image (noisy) with different enhancement algorithms enhanced results: (a) Lena original image(noisy) (b) Histogram 
equalization (c) Deng method (d) Literature[15] method (e) The proposed method. 

 

 
 
                                                            (a)                                  (b)                                 (c) 
 

 
 
                                                                  (d)                                (e) 
 

Fig. (5). Lena original image (with noise) in different parts of the picture enhancement algorithm results: (a) Lena original image (noisy) (b) 
Histogram equalization (c) Deng method (d) Literature [15] method (e) The proposed method. 
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been a good addition from the upper edge portion of each 
part of the picture to see this part of the edge of the histo-
gram equalization occurs, Deng methods and literature [15] 
method in a small jaggies, and the proposed method is not 
this phenomenon, which further illustrate the text advantage 
of the method. 
 From the results of Fig. 6, the edges of the image histo-
gram equalization method and the method of Deng point 
almost drowned out the noise image, [15] the edge of the 
image points is not a lot of noise, and Deng than histogram 
equalization method of noise point is much less, but the re-
sulting image on the left edge of the white pillars and cultur-
al methods than 3 some rough edges, and the noise in the 
lower right part of the point of the image will be more (com-
pared to Fig. 3 and cultural methods), and text the obtained 
results are the results of three methods of FIG little differ-
ence, but the image on the left edge of the upper part of the 
column a little rougher, indicating that our method has 
stronger noise immunity than other methods. 
 To illustrate the applicability of the proposed algorithm, 
the use of the proposed algorithm to support the project here-
in used three images are enhanced, the experimental results 
shown in Fig. 7: 
 1 is a port of the original picture, original 2 is a picture of 
downtown, the airport's original 3 is a picture from the origi-
nal three can be seen in the upper left and upper right corner 
down airport runways and enhanced 3 Ping, which is part of 
the picture in the ring with a spiny, in the original part of the 
relatively small relatively dark, but it is much too coarse 
much brighter after enhancement, which shows that the pro-
posed algorithm can effectively sharpen image edges and 
details information. 

 Comprehensive comparison of the results of several ex-
periments can be seen that the proposed algorithm can not 
only effectively enhance image contrast and visual effects, 
and can effectively suppress noise, you can also sharpen 
edges and details, the result is an ideal, [15] the method can 
also enhance the contrast of the image, and also has some 
ability to inhibit noise, but because they Prewitt orthogonal 
operator used is not considered in the diagonal direction, 
easily lost in the diagonal direction of the gradient infor-
mation is more important they only consider the structural 
characteristics of the human visual system, without consider-
ing the grayscale characteristics of the human visual system, 
and thus the literature [15] a method for enhancing image 
contrast and noise suppression capability than the proposed 
method to be worse, the proposed method can achieve more 
the desired results, mainly because of the proposed method 
fully considered the structural characteristics and grayscale 
characteristics of the human visual system can automatically 
generate the value α, β and use of better operators and other 
measures in the calculation of the image gradient inevitable 
result. 
5. PERFORMANCE OF THE ALGORITHM IN 
TERMS OF COLOR IMAGE ENHANCEMENT 

 In the real world, mostly face color image. For color im-
age enhancement, enhanced image detail in noisy environ-
ments is one aspect, but compared and grayscale images, 
color image color information still exist, color image en-
hancement aims to enhance the image at the same time be 
able to make the image more vivid detail, color bright but 
can not bring distortion, for example, the original object be-
comes red magenta. Therefore, color image processing must 
correctly select the appropriate color space, as well as deal 

 
                              
                                       (a)                                                            (b)                                              (c) 
 

 
 
                                                    (d)                                                                   (e) 

 
Fig. (6). Lena original image of each edge of the image enhancement algorithm: (a) Lena original image edge image (b) Histogram edge 
image (c) Deng method edge image (d) Literature [15] edge image method (e) The proposed method edge image 

 



Research on Image Enhancement Algorithm with Restrain Noise Function The Open Cybernetics & Systemics Journal, 2015, Volume 9    553 

with the relationship between the color components, the pa-
per experimental comparison, corrected the yellow, Wang, 
Wu et al. [12-14] on the RGB color model bias. The algo-
rithm of this article directly applied to a color image of R, G, 
B component of a color image enhancement, experiments 
show that the enhanced color image, the details more clearly, 
more vivid colors and because without causing distortion. 
 In the color space [11] by use of the color model can be 
divided into two categories: one is facing, such as monitors, 
color video camera or a printer hardware. The other is for 
color-treated for the purpose of applications, such as color 
graphics animation. The most common color models for 
hardware devices is the RGB model (Red, Green, Blue), the 
most commonly used model for dealing with HSI color 
model (Hue, Saturation, Intensity) . In addition, in the print-
ing industry and television signal transmission, often using 
CMYK (Cyan, Magenta, Yellow, Black), YUV and Lab col-
or system. One of the most common and most intuitive RGB 
color model is a model, each pixel of the image has a red, 
green, and blue gray value, the gray image processing algo-
rithms can be directly applied to the color image of R, G, B 
component to achieve the purpose of processing a color im-
age. 
 He, Geng, Zhang et al. [11] pointed out: In the HSI mod-
el, component color information has nothing to do with the 
image, yellow, Wang, Wu et al. [12-14] using the HSI color 
model image enhancement, also achieved good results How-
ever, they noted: "RGB model each component correlation 
large, HSI model each component associated small." There-

fore, Fig. 8 is an image of a component of urban histogram 
equalization only with HSI model, H component and S com-
ponent unchanged, image enhancement, and then the same 
image enhancement algorithm using the article, whereby to 
verify the I component of impact of color information, and 
the use of HSI model for image enhancement in the presence 
of problems, but illustrate the effectiveness of the proposed 
method and the RGB model used in image enhancement 
aspect of rationality. Finally, the proposed algorithm to other 
pieces of picture enhancement results. 
 From the results it can be seen in Fig. 8, the light blue 
region of the upper left side of the original image, the HSI 
model I component of histogram equalization later turned 
into a dark red color and the figure most places have had a 
distortion, in accordance with He, Geng, Zhang et al. [11] 
and Huang, Wang, Wu [12-14] of other phrases, only chang-
es I should not produce distortion components, which is 
why? This can come, Geng, Zhang et al. [11] gives an an-
swer to the conversion formula from HSI model RGB model, 
this paper gives only within H H[00,1200] interval conversion 
formula: 

(1 )B I S= −                                                                (16) 

( )0

cos1
cos 60
S HR I

H

⎡ ⎤
⎢ ⎥= +

−⎢ ⎥⎣ ⎦
                                                 (17) 

( )3G I B R= − +                                                                (18) 

 
 
                                  (a) Artwork1                                             (b) Artwork2                                             (c) Artwork3 
 

 
 
                               (d) Enhanced map1                               (e) Enhanced map2                                        (f) Enhanced map3 

 
Fig. (7). A few examples. 
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 By the formula (16) to (18) shows that when the S com-
ponent and the H component constant, R, G, B three color 
varies in proportion to the I component changes, the color is 
no distortion, but for after I component enhanced, then equa-
tion (16) to (18) to calculate R, G, B, the representation may 
be beyond their range [0, 255], then press the overflow re-
gardless of treatment, or by the maximum processing R, G, 
B ratio to be changed, so that the color will produce distor-
tion. Table 1 shows a specific example: 
 This shows that when the I-component color enhance-
ment may produce distortion in the practical application of 
the I component of enhancements, it is difficult to know 
whether it can cause color distortion, and enhanced compo-
nents for H S components there is a similar problem, in order 
to for each component are enhanced without causing distor-
tion is not an easy thing to do, and Huang, Wang, Wu et al. 
[12-14] using the HSI color model image enhancement, also 
achieved very good results. By the formula (16) to (18) 
shows that I-component will affect the color information, 
which is either the same ratio on the color information (Note: 
no distortion), or changing the ratio of the respective color 
information (distortion), from Fig. 8, formula (16) to (18) 
and table 1 that in the HSI model for each component are 
enhanced rather difficult to control, has a very strong corre-
lation between them, and in the RGB model for R, G, B 
components, respectively, enhancement, any excessive en-
hancement will not affect their intermediate the other two 
components, the correlation between them is not great. The 
results obtained by the proposed algorithm, colorful, high 
contrast without distortion, which indicated that the effec-
tiveness of the algorithm, it also shows the use of RGB im-
age enhancement processing model also has its rationality, 
while expanding the He, Geng, Zhang et al. [11] and Huang, 
Wang, Wu et al. [12-14] HSI model and the RGB model for 
understanding and depth of knowledge. 

CONCLUSION 

 Through the analysis of the text in the image denoising 
algorithm, grayscale image enhancement and color image 
enhancement and other aspects of performance comparison 
shows that the proposed algorithm has a very broad applica-
bility, it can effectively suppress noise, enhancing and pre-
serving image details, not only can enhanced grayscale im-
ages, but also can enhance the color image, and will not 
cause distortion. Proposed algorithm only it will get more 
satisfactory results, not only with the new gradient operator 
defined herein and, more important is the use of an algorithm 
to calculate the threshold of the third chapter defined here is 
the initial use of the calculation defined threshold method, 
which a more important role in the calculation of the thresh-
old edge detection method plays. 
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