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Abstract 

 

Image restoration is very popular as the research point of view. Lots of work was done to enhance the image quality in past. The 

images which are affected by the weakly illuminated environmental conditions show poor visibility. Due to background affect, 

lightning affect and nighttime conditions images are degraded. These images degraded condition can improve by enhancement 

process. Images were enhanced in some previous work. We studied lots of method regarding the image enhancement. The quality 

of the output image analysis paper also studied in this survey. 
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I. INTRODUCTION 

In the present scenario, image processing is mostly used in various applications. The image processing has many fields like image 

enhancement, image restoration, image coding and watermarking. In the research field, image processing provides the new 

thoughts, emotions to the record of an event. The image processing also analyzes with computer vision, motion calculation, and 

video tracking field. The advantages of image processing are more in the research applications.  

 Image Model 

The images are the continuous signal in two-dimensional states.  It is also called bivariate continuous function𝑈(𝑖, 𝑗). The 

mathematical expression of continuous image defined as the 𝑈(𝑥, 𝑦) = 𝑢(∆𝑥𝑖,  ∆𝑦𝑗)  where the spacing between two points is x 

and y direction as∆𝑥𝑎𝑛𝑑  ∆𝑦. Here 𝑈(𝑥, 𝑦)is the discrete matrix also represent the value of signal intensity at that point. For shown 

the color images in the standard way color model are formulated [1]. The image has some distortion and noise due to the 

environmental aspects. Sometimes the low light and nightlight affect the image quality more. The actual image color changes into 

some other color, so the clarity of the image reduced [2].Various types of issue present in the image degradation model.  Some of 

the reason of image degradation due to: 

– Blurring 

– Noise 

– Contrast interruption 

 Image Restoration 

The image is degraded by the various affected parameters like noise and blur. The low light effect and night light effect also 

provides the instability to the image. Images have lots of noise and distortion level at the capture time. Due to these errors or 

distortion, the images are not visible properly. The background shapes are not in the proper manner, and some color shown very 

poorly in the image provides an unstable condition to the image [14]. The Image Restoration is the process by which the noise or 

distortion removed from the image. It is the technique which provides us with a better quality of the image. The images captured 

in the sandstorm condition or hazy condition some noise or distortion present. To provides the clearance to the image and remove 

the noise like Poisson noise from the image the image enhancement or restoration process occurs [5,6] — the color of the image 

changes with the temperature change[18]. 

II. LITERATURE REVIEW 

Image processing is the best field in the research point of view. Various methods are used for the images quality improvement. 

The noise or distortion can be removed from the images and provides the better resolution or vision to them. Some previous work 

was done for the image restoration, watermarking and enhancement of images. Some literature related to this field explained below. 

Patwary et al. (2018) - proposed an image restoration technique called Apo Tome-based SIM for obtained the clear image from 

the noisy one. Firstly a 2D wiener filter applies to the raw SIM data the condition of the image gets better, and modulation contrast 

improved. After the modulation, the demodulation of the 2D wiener filter applied. The demodulation was applied on the phase 

shift images. Then the images restored provide the improved signal enhancement through the image. An Evolutionary algorithm 
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was also applied to the SIM-PSF. The EA was used for the wide field microscopy. This method provides better result for 2D as 

well as 3D images [1].  

Wang et.al (2018) - used the Knife edge function and Wiener filter technique for the image restoration. Firstly all the motion 

blur parameters are calculated then an optimal window observed. After that the knife edge detection function used for the 

degradation of the system. The restoring image was obtained by the Wiener filter after the knife edge detection. The image which 

obtained in the result provides better accuracy to the clearance and resolution. All the contrast parameters had a clear detail of 

function [2].  

Niknejad et.al (2018) - provided a new approach called SNIS (Self Normalizing Importance Sampling) for the image restoration 

purpose. In this scheme, some samples of an external dataset of clean patches are used for the image restoration.  For the Gaussian 

Noise, an extra Non-Local Means algorithm was used. the main advantages of NLM methods are it can be applied to any dataset 

and find the two parameters called Gaussian Noise and Poisson Noise. The large-scale dataset can be easily used by these methods. 

The parameters which obtained after calculation are easily computed from the dataset. It also provided the flexibility to the system 

[3]. 

Peng et.al (2018) – proposed the color change technique, ambient temperature or light control scheme and adaptive color 

corrected IFM to the image restoring process. Firstly, the input image depth-dependent color change obtained than the ambient 

light was estimated. The ambient light differential was calculated after the ambient light estimation. This method was implemented 

on the storm images, hazy type images, and dust type images. In these types of images, the light intensity was very low. At last the 

images were restored adaptive color corrected IFM model. This method provided the unify and a generalize variety of the DCP 

based images like sandstorm or underwater, hazy images [4].  

Amira et.al (2018) –provided a new approach called standard optimized LPA-ICI. It was a local polynomial approximation 

which supported by the intersection confidence interval used for the microscopy images. These images are affected by the noise 

and other disturbance parameters. The Genetic algorithm and Particle swarm optimization algorithm used for minimization the 

noise present in the microscopy images. The LPA-ICI technique followed by the GA and PSO then provided the better result for 

the microscopy image restoration process. Firstly the genetic LPA-ICI parameters calculated then the PSO LPA-ICI parameters 

was obtained. The main aim was to remove the Poisson Noise from the microscopy images. The comparatively study also provided 

across the GLPA-ICI and PLPA-ICI. Both the algorithm provided the better solution for the microscopy image to remove the 

Poisson noise. The MAE and PSNR also calculated in this case which was better than the others [5].   

Matin et.al (2018) –proposed an image enhancement method based on the multiscale retinex and PSO. The multiscale retinex 

technique based on some parameters like Gaussian noise, gain and offset, etc. These parameters of the image can be tuned by the 

optimization algorithm. The Particle optimization algorithm was used to tune the parameters of the multi-scale retinex. By this 

method, the color intensity of the image in case of low light was good and true color obtained by the image restoration. The color 

distortion also avoided in this case. The images which were taken in abnormal light condition can be easily enhanced by the 

Gaussian parameters tuned by   PSO. This method compares with the other existing method the PSO multiscale retinex method 

provides a better color to the image and clarification to the output image [6]. 

M. C Hanumantharaju et.al (2014) –used the MSR with the PSO. The PSO method maximizes the MSR parameters. The MSR 

parameters mainly Gaussian constant, number of scales, gain and offset etc. this method reduces the computation time as well as 

improve the visual quality of the image. The MSR-PSO method achieves the very good quality of the restored image. The results 

are far better than the other method implemented for the reconstruction of the image [7]. 

R. Wang et.al (2015) –provided an approach for the combined purposes like image enhancement of low light image and 

denoising effect minimize in the low light image. The methods were implemented adaptive denoising and luminance adaptive 

contrast enhancement. The heavy noise, blur texture and over-enhancement effect are reduced by the combined methods. It 

provided the better result of quality to the image after the reconstructed of the image. The BM3D layer filter is used for the removal 

of adaptive noise from the images. Another noise layer extracted by the first order differential of the inverted image and provides 

the better quality to the reconstructed image [8]. 

S. Wang et.al (2013) – provided the three best ways to the image restoration process. In this research, the naturalness enhanced 

algorithm was provided to the non-uniform illumination images. Firstly,a lightness order error was estimated to provide the 

naturalness preservation scheme. After that, the bright pass filter was used which provide the reflectance and illumination to the 

image. The main function of the bright pass filter was to determine the naturalness of the image. The third part called the bi-log 

transformation which was used for balance between the illumination detail and naturalness of the image. The images enhanced by 

this method are noise free and very original looking type [9].  

M. Li et.al (2018) –proposed a Robust retinex model for the low light image enhancement by adding some noise in case of 

intensive noise present in the image. The illumination and reflectance process combine with the reconstructed image. The ADM 

optimization method was implemented on the robust retinex model for tuned the parameters of the model. This method was not 

only suited for the low light image enhancement but also for the underwater marking images, hazy and dusty conditions images. 

The robust model provides the optimization algorithm for the solution of illumination and reflectance structure [10].   

Xueyang Fu et.al (2016) – provided a fusion based optimization algorithm for the most effected illuminated images. In this, the 

illumination calculated algorithm firstly implemented which obtain the illumination and reflectance parameters. After the 

illumination estimation, the images the inputs and weights were defined the images present in the different illumination level. In 

this case, the low light images, illuminated images, and backlit images are reconstructed. Due to the proper weighting and fusion 

techniques, different images are reconstructed from the natural images. The weights can be adjusted in the multi-scale fashion [11]. 
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X. Fu et.al (2015)- provided the technique ADMM to solve the MAP formulation of the images. The Maximum a Posteriori 

(MAP) implemented with the prior of both illumination and reflectance. The alternating direction methods of the multiplier 

(ADMM) used for the solution of MAP formulation. In this work, the probabilistic method was applied for the solution of image 

restoration. Firstly, the MAP model was formulated, and the illumination and reflectance were calculated. Then ADMM applied 

to the MAP formulation to obtain the logarithmic range of the image’s parameters. This method reduces the computational cost of 

the image restoration [12].  

X. Guo et.al (2017) – provided the LIME (low light image enhancement by map estimation). In this work, the illumination was 

estimated by the MAP technology and image which was used to restore called low light. The illumination level estimated by the 

R, G and B channels of the image.  After the illumination estimation, the final illumination level map may be formulated for the 

prior concept of illuminated level. The quality of the image color and illumination improved and the efficiency of the conversion 

system also gives better results [13]. 

M. Babaie-Zadeh et.al (2015) –proposed the Gaussian Mixture Model for the reconstruction of images. Multivariate GMM 

technique was used to remove the distortion from the images. The GMM model considered the prior constrained for the patches 

of images. In this the patches of images considered as the multivariate distribution as for the neighbor patches of the image. 

Therefore, efficient image restoration provided to the system. In this work average weight estimation also calculated due to the 

presence of similar patches of images in the neighborhood image. For the multivariate purpose the Laplace form used to obtain the 

number of patches of images. The GMM function was optimized with the various geometric distance calculation methods [14]. 

C. Li et.al (2016) –proposed Quadtree subdivision and Graph-based segmentation for the underwater image restoration. They 

provided global background features easily estimated. So the color, vision, pixel, resolution can be easily obtained. It improves the 

color, visibility, naturalness, and contrast of the images. This method used for the recovery of genuine color and a visibility range 

of the underwater capture images. The comparatively study also discuss in this paper. The DCP and CB method compare with our 

technique. So, our method provided better pixel, resolution or image quality than the DCP and CB methods [15].  

K. Dabov et.al (2006) –provided a technique which was a combination of two methods called sliding window transform 

processing with block matching. This technique was used for the 3D images restoration process. In this work, the block was 

processed through the images using the sliding process and matches the block which was similar to the blocks are processing. The 

blocks were collected into the 3D structure in which high level of correlation present due to the matching blocks. This correlation 

removed by the 3D decorrelation unitary transform concept. It also removes the noise from the blocks. It identifies all the matching 

blocks present in the images. After the repeating manner all the blocks sliding in an equal manner then the weight estimation 

computed through the overlapping blocks present in the images. This scheme was very fast in nature and provided better results 

than the other 3D domain scheme [16].  

S. Chen et.al (2010) – used a new technique NECI (Natural Enhancement of color images). It was basically followed by the 

concept of Multiscale retinex model. There were four steps to understand the process of NECI. In first steps the appearance of the 

image considered by using global mapping for the cast correction. In the second steps the local contrast enhanced by applying the 

multiscale retinex model. In the third step, the normalization process occurs by using histogram rescaling. In the final step, the 

texture details of images enhanced by the multichannel cortex transform. In this scheme firstly, the contrast-enhanced by the global 

mapping in which average weight estimated and contrast explore more. The NECI technique provides an effective solution for the 

image degradation process. Some drawbacks removed like image light condition change, temperature alternation and noises were 

amplified or removed in this scheme no requirement of the additional light source to the image [17]. 

B. Li et.al (2011) –proposed image enhancement by the Retinex and Lightness decomposition.The image enhancement quality 

obtained by the two factors called details and naturalness. The lightness used for the decomposed the reflex lightness and 

illumination so the details can be extracted by the lightness process and ambiance illumination provided the naturalness to the 

image. This method efficiently improves the quality of the images during the restoration process [18]. 

A. Polesel et.al (2000) – proposed Unsharp masking method for the image enhancement. In this method, an Adaptive filter was 

used to provide the control of the sharpening path. In this case, the contrast enhancement achieves in the high detail areas whereas 

in a smooth area no sharpening detail occurs. There were two filters are used for the image enhancement. Firstly, the adaptive filter 

used for contrast enhancement and then the texture details of the image obtained by the Gaussian-Newton algorithm. It provided 

efficient results compare to the other algorithm [19].  

Ancuti, C et.al (2013) –provided the single image approach to enhance the visibility of the degraded images. It was a fusion 

based technique which was obtained by the two actual hazy images by applying while balance and contrast enhancement process. 

The three measures are the method (weight mapping) luminance, chromaticity, and saliency. This scheme had multi fashion based 

Laplacian pyramid representation — this scheme used in real time applications. The process was implementing directly as per-

pixel fashion manner. It provided a better result than the other methods present for the image restoration process [20].  
Table - 1  

Literature review related to the image restoration process 

Author’s Techniques Year Advantages Limitation 

Patwary, Nurmohammed&Doblas, 

Ana &Preza, Chrysanthe 

Wiener filter with APO 

Tome based SIM 

[1] 

2018 
This method used for 2D as well 

as 3D images. 
Only SIM applicable 

Wang M, Zhou S, Yan W 
Knife edge function with 

wiener filter 
2018 

High resolution and accuracy to 

clearance more 

The contrast color 

was limited 



A Review on Enhancements of Weakly Illuminated Images  
(J4R/ Volume 04 / Issue 11 / 002) 

 

 All rights reserved by www.journal4research.org 
 

11 

[2] 

Milad Niknejad, Jos´eBioucas-

Dias, M´ario A.T. Figueiredo 

SNIS (self normalizing 

importance sampling 

method) 

[3] 

2018 Provide flexibility to the system NA 

Y. Peng, K. Cao and P. C. Cosman 

Color change IFM 

technique with ambient light 

model 

[4] 

2018 

It provided the unify and 

generalize variety to the images 

to reconstructed 

NA 

Amira S. Ashour,  Samsadet.al 
GLPA-ICI and PLPA-ICI 

[5] 
2018 MAE and PSNR calculated 

Only for microscopy 

image 

F Matin, Y Jeong, K Kim and K 

Park 

Multi scale retinex with PSO 

[6] 
2018 

Provided the better color and 

contrast to the low light image 

Optimization used for 

tuning the parameters 

M.C Hanumantharaju et.al 
MSR-PSO 

[7] 
2014 

Improved visual quality of 

image 
NA 

L. Li, R. Wang, W. Wang and W. 

Gao 

Adaptive denoising and 

luminance contrast method 

[8] 

2015 
Removed adaptive noise from 

the image 
NA 

S. Wang, J. Zheng, H. Hu and B. 

Li 

Illuminated method and bi-

log transformation of 

naturalness 

[9] 

2013 
Noise free and very original 

looking type 
Naturalness required 

M. Li, J. Liu, W. Yang, X. Sun and 

Z. Guo 

Robust retinex model with 

ADM optimization 

[10] 

2018 
Used for any hazy, dusty and 

underwater marking images 
NA 

Xueyang Fu et.al 

Fusion based optimization 

algorithm 

[11] 

2016 
The back lit and illuminated 

images reconstructed 

Weights adjusted by 

optimization 

X. Fu, Y. Liao, D. Zeng, Y. 

ADMM for MAP 

formulation 

[12] 

2015 Reduce computational cost 
Logarithmic range 

solution 

X. Guo, Y. Li, and H. Ling 
LIME technique 

[13] 
2017 

Image color and illumination 

improved 
RGB channel used 

M. Niknejad, H. Rabbani, and M. 

Babaie-Zadeh 

Multivariate Gaussian 

mixture model 

[14] 

2015 

Patches are selected from the 

images gives accuracy to the 

result 

NA 

C. Li, J. Guo, S. Chen, Y. Tang, Y. 

Pang, and J. Wang 

Quad tree subdivision and 

Graph based segmentation 

[15] 

2016 
Improve color change and 

visibility of image 

Used for underwater 

capture images 

K. Dabov, A Foi, V. Katkovnik, and 

K. Egiazarian 

3D sliding windows 

transform of block matching 

[16] 

2006 Very fast in nature Only for 3D images 

S. Chen and A. Beghdadi 
NECI scheme 

[17] 
2010 

Noise amplified 

No need of extra light source 
NA 

B. Li, S. Wang, and Y. Geng 

Retinex and lightness 

decomposition 

[18] 

2011 Improve efficiency NA 

A. Polesel, G. Ramponi, and V. J. 

Mathews 

Unsharp masking, adaptive 

filter, Gaussian-Newton 

filter 

[19] 

2000 
The contrast of the color not 

change 

Texture detail 

observation complex 

C. O. Ancuti, C. Ancuti 

Fusion-basedlaplacian 

technique 

[20] 

2013 Used for real-time applications NA 

III. ANALYSIS 

A wiener filter with APO Tomed based SIM method was proposed [1] in which the 2D and 3D images enhanced smoothly. The 

SNIS (Self Normalizing importance Sampling) method implemented in [3] which provided the flexibility to the image restoration 

method. the color change IFM technique with ambient model proposed [4] which provided unify and generalize variety to the 

reconstructed image. Multi scale Retinex with PSO provided [6] better color and contrast to the low light quality image. The robust 

retinex model with ADM optimization used [10] to enhanced the hazy, dusty and under watermarking image. A fusion based 

technique proposed [11] to enhance the backlit effect images. A Hybrid exposure fusion method provided [21] to enhance the 

weakly illuminated image. The combination of ICA Fusion and exposure fusion [22] implemented on the backlit images. Fusion 
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based laplacian method proposed [20] for the luminance enhance.  Some comparatively study also provided in [26, 27, and 28]. 

The quality of the images parameters obtained on the basis of various metrices.   

IV. CONCLUSION 

The image degradation is the general problem occurs during the capture of any movement. The surrounding environment affects 

the image very badly like background, nighttime, and lightning. Some methods were employed for the enhancement of images in 

past. We studied various techniques but Exposure fusion and ICA based fusion method have good future scope. We can used 

combination of both methods to explore the quality of weakly illuminated image. The ICA fusion and Exposure fusion combination 

method is called Hybrid fusion. We will propose Hybrid Fusion method to enhance the degraded image which may be provides 

better results.   
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