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Abstract- Images have always been an ineluctable part of human life among each other and its root millennia ago. Outdoor 
scenes and images rickety the quality, degrades under the bad weather conditions, and provides the badly affected images. 
Haziness is a massive obstacle in the visibility applications, so very important to remove efficiently. Due to haziness, an 
image generally lost color and edges. So, dehazing technique restores edge losses and color impacts badly. To enhance the 
excellence of an image (hazy) the various parameters are required for processing to get the superior computer vision and 
haze free images. Further, edge enhancement also an additional processing on final dehaze image to get better experimental 
results. Implementation of a system on Field Programming Gate Array to preserve color and edges of an image can be 
specifically used in many computer vision applications such as military, surveillance, transportation areas. Results 
comparison will be done on MATLAB. 
 
Indexterms- Dehaze, Edge preservation, Dark channel prior, Color preservation, Edge enhancement. 
 
I. INTRODUCTION 
 
Haze removal is a crucial topic in the image 
processing domain. Haze removal is a difficult 
problem due to the deficiency of inherent clarity 
between the haze and the surrounded scene. All 
images having some noise due to the sensor error that 
can be intensify in the haze removal process. Haze or 
fog can be a useful depth clue for scene 
understanding. A badly impacted hazy image can be 
put good use. However, haze removal is a very 
challenging problem because the haze is dependent 
on the unknown depth. Haze removal has been a very 
challenging problem due to its ill-posed nature in case 
of a single image. Most of the automatic systems are 
strongly depend on the definition of the input images, 
fail to work normally caused by the low quality 
images. Hence, the technique require an improvement 
of image haze removal will benefit in image 
understanding and computer vision applications such 
as aerial imagery, classification of image, 
image/video retrieval, remote sensing and video 
investigation and recognition.Many researchers have 
slogged on various techniques to strengthen the 
clarity, visibility of the hazy images, mostly have 
taken efforts on brightness and saturation results. 
 
The process of haze removal is not a simple and easy 
task for an image so it plays a vital role in image 
processing.Finally, the researchers tried in the 
improvement of the dehazing performance of the 
multiple images. Based on the polarization, the 
methods which are used for dehazing of the multiple 
images, taken with different degrees of polarization. 
The given depth information based on the dehazing is 
conducted. The local contrast of the haze-free image 
is much higher than that in the hazy image under the 
assumption. Recently, significant progress has been 
made in single image dehazing based on the physical 
model. The work represents a novel haze removal 

method by maximizing the local contrast of the image 
based on Markov Random Field (MRF). 
 
In the recent times, there has been a growing interest 
in the analysis of images of scenes affected by 
weather phenomena. The focused objective has been 
to enhanced images taken in poor visibility, and even 
restore the clear-day visibility of the scene It has also 
been observed that loses the quality of images by 
atmospheric scattering can actually be exploited to 
obtain information about the scene, particularly its 
range map. Some image enhancement methods 
proposed in the past require prior information about 
the scene (e.g., distances). Other methods are based 
on the specialized radiation sources and detection 
hardware. 
 
II. RELATED WORK 
 
Since concentration of the haze is different from 
region to region and it is hard to detect in a hazy 
image because image dehazing is a challenging task. 
The traditional techniques of image processing 
worked by early researchers for removing the haze in 
a single image (for instance, histogram based 
dehazing methods. However, the dehazing effect is 
limited, because a single hazy image can hardly 
provide much information.Aerial imagery of the 
Earth introduces an indispensable tool for the 
assessment of ground features [3], especially during 
times of the disasters. The researchers who had 
worked at NASA’s Langley Research Center have 
developed the technique which is useful for such 
imagery.  
In the recent time, the Kinect sensor (Microsoft), 
which has the low cost introduced [4]. It can capture 
the high-resolution RGB in a depth visual 
information and real-time. It has increasingly 
attentions for a wide range of applications in 
computer vision. Existing technique extracts the 
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hand-tuned features from the RGB and the depth data 
separately. Then heuristically fuses the both also, 
whichwould not exploit the complementarity of both 
the sources of data completely. An adaptive learning 
methodology is introduced in the paper for extracting 
(holistic) spatial temporal features automatically. 
 
Edges in an image represent discontinuities of image 
intensity. Digital image processing at a high level 
such as object recognition, segmentation and a robot 
vision depend on the accuracy of edge detection 
discussed in [14]. By adding a product of the detected 
edge of image and a scaling constant k to the original 
image is useful for edge enhancement for better 
visual perception. Experiment based on numeric with 
high pass spatial filtering for image edge detection 
and image edge enhancement is presented. Total 
Eleven alternative combinations of Mean filtering 
function i.e. h୫, Gaussian filtering function (hg) and 
three versions of Laplacian filtering functions (hଵ, 
hଶ and hଷ) are considered. The changes in 
Frequency Estimation, Brightness and Contrast 
produced by the eleven alternative combinations of 
filtering functions are evaluated and recorded. Results 
show that Laplacian functions are high pass filtering 
functions while Mean function and Gaussian function 
are low pass filtering functions. 
 
The methods based on polarization [1] [2] [6], are 
used for dehazing with multiple images which are 
taken with different degrees of polarization. In haze 
removal approaches with multiple images of the same 
scene under different weather conditions [7] 
[11].Dehazing is conducted based on the given depth 
information [9] [13]. 
 
III. PROPOSED METHODOLOGY 
 
In the proposed system many operations are helping 
together to get results. The steps which are following 
in block diagram are very crucial.  

 

 
Figure 1: Block Diagram of Proposed System 

 
In the beginningRGB to Gray conversion image is 
inputted in MATLAB first. This image is shown in the 
fig. 2 in experimental results. Then the prior based on 
dark channel is carried out with the help of VHDL 
code, provides minimum value combine of R, G and B 
respectively. Calculation of all R, G and B are 

computed in a same manner. Then an image is used 
for smoothing first then atmospheric light is processed 
over it to get ready for transmission. 
Transmission calculations are modified well and some 
are under the process to preserve and enhance color 
specially. Then after getting dehaze image, it is 
necessary tocalculate the difference between blur 
image and dehaze image for more clear result. With 
this gain will get and add the blur image to obtain 
desired more accurate output. Due to the blur image 
edge preservation can do precisely. Finally, the 
desired result will in the form of edge enhanced 
dehaze image. 
 
IV. IMPLEMENTATIONRESULTS 
 
In the proposed system, implementation is done with 
the zed board FPGA. The flow of hardware 
implementation is shown in Fig. 2 as follows: 
 

 
Figure 2: Hardware Implementation Flow of Proposed System 
 
With the above flow Input image is essential for 
implementation of standalone system in MATLAB 
first. Then Input buffer calculates the size and 
provide dehaze image into output buffer with further 
processing. Edge enhancement part of a given input 
gets after the image gets free from the haze as 
required. Finally VGA controller works for 
displaying an output image on VGA. 
Initially the input is provided through the MATLAB 
and processed it, shown the results shown below in 
respective figures. 
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A. MATLAB Results 
B. FPGA Results 
 

 
(a) Result verification of image from database in MATLAB 

 

 
Figure 3:  Implementation results of dimension 400*300 on 

FPGA and it’s comparison with MATLAB results 
 

 
(a) Result verification of image of sharp leaves in MATLAB 

 

 
Figure 4: Implementation results of dimension 400*300 on 

FPGA and it’s comparison with MATLAB results 

 
(a) Result verification of image of Sweden in MATLAB 

 

 
Figure5:  Implementation results of haze in Sweden on FPGA 

and it’s comparison with MATLAB results 
 
In the MATLAB results shown in sub Fig.(a) of 
Fig.3, Fig.4, Fig.5, Fig.6, Fig. 7, the images of 
different dimensions reduced firstly up to 128*128 
dimensions. Then this reduced input image is 
converted into .coe file with the help of memory 
blockgenerator. In MATLAB results, the simulation 
is done with all the steps shown in sub Fig.(a) inFig. 
3, Fig.4, Fig.5, Fig.6, Fig. 7 and finally gets the 
output as edge enhanced dehaze image. Whereas, the 
zedboard FPGA is used, it provides the experimental 
results shown in all sub Fig.(b),(c) of Fig. 3, Fig.4, 
Fig.5, Fig.6, Fig. 7. And with the dumping of 
dehazing algorithm on FPGA the input image 
displays first and by sliding the firstswitch required 
output image displays as dehaze image with 
enhancement of edges clearly. 

 

 
(a) Result verification of image of Indonesia in MATLAB 
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(b) Input hazy image                        (c) Output dehaze edge      

enhanced image 
Figure6:  Implementation results of haze in Indonesia on 

FPGA and it’s comparison with MATLAB results 
 

 
(a) Result verification of Pine trees image –Kashmir in 

MATLAB 
 

 
 

(b) Input hazy image                  (c) Output dehaze edge             
enhanced image 

Figure7:  Implementation results of captured hazy image in 
Kashmir on FPGA and it’s comparison with MATLAB result. 
 
In Fig. 7, the Pine treespicture taken in Kashmir 
shows dense haze in sub Fig (b) and with calculating 
minimum value of dark channelin this image, 
atmospheric light, smoothening steps follows with all 
these calculations for getting desired output. At the 
last haze is removed from the image and edges 
enhanced and color preserved as shown in above sub 
Fig. (c) of Fig. 7. By comparing all the implemented 
results on zed board with the simulated results in 
MATLAB, it is proved that FPGA implementation 
also achieves greater accuracy even by facing all the 
hardware problems with the proposed dehazing 
algorithm.  
C. ResourcesUtilization of a proposed system 
The resources are used in such a way that minimum 
utilization of the available resources in Xilinx ISE 
Design Tool. The table given below shows the 
utilization of the resources in Xilinx ISE Tool with 
device XC7Z020. 

Table 1 Resources Utilization for Zed Board Implementation 

 
 
CONCLUSION 
 
In the paper, a novel approach for dehazing an image 
on Zed board FPGA is proposed.Due to some less 
accuracy and limitations of few techniques the results 
are considered undesirably. Some more advanced 
physical models can be taken into account for more 
accurate results. It is leaved for the future research. 
The knowledge about different techniques is studied 
comparatively in well manner. A novel linear edge 
preservation and color attenuation prior approach can 
be proposes and implements in future scope, based on 
the difference between the saturation and brightness 
of the pixels within the hazy image. The proposed 
approaches studied well which attains dramatically 
many efficient and superb dehazing effects as well. 
The proposed dehazing algorithm isimplemented with 
preserving color and enhanced edges of images with 
greater accuracy for standalone system. In future, 
proposed algorithm can be implemented for real-time 
applications successfully. 
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