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Abstract 
Low light pictures experience the ill effects of severe noise, low brightness, low contrast, etc. The majority of 

past picture contrast improvement strategies change the tone curve to address the differentiation of an 

information picture. Those methods, however, often fail in revealing image details because of the limited 

information in a single image. Deep learning is presently a dynamic research zone in machine learning and 

pattern recognition society. The methods made up of Deep learning research have quite recently been 

influencing the investigation of picture upgrade. Images caught in low-light conditions more often than not 

experience the ill effects of low difference, which expands the difficulty of consequent PC vision errands in an 

implausible extent. The network takes low light images as input and it can re-enhance the contrast and 

brightness of the low light image at the same time reduce noise and color distortion. It should be noted that 

during the training process, any paired images with different exposure time are often used for training and 

there is no need to carefully select the supervised images which will save a lot. 
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1. Introduction
Spotless, superior quality images caught by camera. 

Great quality images and recordings are vital role in 

security applications, military missions, way wanting to 

medicinal diagnostics and business recommender frame 

works. Camera sensors often fail to capture clear images 

or videos in a poorly lit environment. Due to the poor 

lighting condition and limited dynamic range of digital 

imaging devices, the recorded images are often under or 

over exposed .This kind of images always suffers from 

low contrast, low brightness, serious noise, and so on. 

Low light image enhancement method is used to solve 

these problems before high-level tasks. In the past 

decades, researchers have proposed lots of non-learning 

based image enhancement methods, such as [1], [2], [3], 

etc. Recently, with the development of deep learning, 

many supervised and unsupervised learning based image 

enhancement methods have been proposed, such as [4], 

[5], [6], [7], etc and achieve promising results. However, 

whether these methods are based on learning or not, they 

have not been able to solve all these problems in low 

light images well simultaneously. 

Noise is a significant issue in estimating light. 

Regardless of how great the sensors are, there is 

disruption in images, especially in low light conditions 

or in obscurity climate. Image denoising is the method 

of diminishing undesired interruption in images. Image 

denoising is the procedure of decreasing undesired 

disruption in images. There are numerous applications 

stay to benefit by changes in image enhancement in 

image enhancement computations. A low light picture 

improvement system that can integrate unsupervised 

learning or non-learning strategies with supervised 

learning techniques to solve the low contrast, low 

brightness, noise and color distortion in low light images 

simultaneously. 

Recently, deep learning based methodologies increased 

major role as they are appeared to beat other cutting 

edge machine learning equipment in numerous computer 

vision applications, including object detection, image 

classification and scene understanding. While neural 

systems have been generally examined for images 

denoising errands, there are no current works utilizing 

deep systems to both upgrade and denoise images taken 

in ineffectively enlightened situations. Deep learning 

utilizes neural networks to learn valuable portrayals of 

highlights straight forwardly from information. For 

instance, you can utilize a pertained neural network to 

recognize the images and remove various type of noise 

from images. 

2. Image Enhancement
Image enhancement is the way toward changing 

computerized images with the objective that the 

results are more reasonable for show or further image 

investigation. Image enhancement should be possible 

by evacuating noise, image sharpening, or 

illuminating an image, making it less requesting to 

recognize the Image enhancement algorithms include 

deblurring Filtering, and contrast methods. 
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2.1  Contrast Enhancement 
There are remarkable contrast enhancement techniques, 

for instance, improving image contrast by histogram 

equalization [2]. Contrast-limiting adaptive histogram 

equalization (CLAHE) has a place with the class of 

histogram- stretching techniques and serves to purpose 

of confinement to the level of contrast enhancement 

result of histogram equalization [6]. In any case, this 

requires weighting of some area learning as well as an 

associated complexity increment. Histogram stretching 

techniques and its variants like brightness preserving bi-

histogram equalization(BBHE) and quantized bi-

histogram equalization (QBHE) gained prominence to 

enhance on the artifacts of histogram equalization[3,4]. 

Along these, an optimization technique, OCTM was 

introduced for mapping the contrast-tone of an image 

with the utilization of mathematical transfer function 

[5]. Accessible plans additionally investigated using 

non-linear functions like the gamma function to improve 

image contrast. A low-light model is proposed and 

bright channel prior is used to calculate transmission in 

our low-light model [7]. In [8], LLCNN figures out how 

to adaptively enhance image contrast and increase image 

brightness. A unique module is intented to help training 

and improve the performance. Also find that SSIM loss 

suits better for low-light image enhancement task. 

 

2.2 Methods in image Enhancement 
There are certain methods for Image Enhancement some 

of them are listed below: 

 

Histogram matching: Histogram matching is the 

change of a images with the objective that its histogram 

coordinates a predefined histogram. The clearly 

perceived histogram equalization strategy is an 

remarkable case in which the predetermined histogram 

is consistently appropriated.  

Contrast-limited adaptive histogram equalization 

(CLAHE): It is used to enhance the contrast of the 

grayscale image assumed as I by transforming. CLAHE 

works on small regions in the image called tiles, instead 

of entire images [1]. Differentiation of every tile is 

enhanced, therefore, the histogram of the output region 

approximately matches the histogram predefined the 

distribution parameters. 

Gamma Corrected Contrast-limited adaptive 

histogram equalization (GC-CLAHE)   : Gamma 

correction function that helps in adjusting the gamma of 

the processed image to avoid the common errors of 

CLAHE such as excess brightness and imperfect 

contrast. 

Energy Curve Equalizations (ECE: It utilizes the 

concept of the energy curve of an image, which   is   

determined   based   on   the differences in the intensity 

level of neighboring pixels. ECE improves the contrast 

and color of the image while preserving the natural 

characteristics   of the images.  It preserves the original 

shape of the histogram while using the entire dynamic 

range such that the input image characteristics are not 

disturbed. 
Conditional Re-Enhancement Networks: In 

conditional re-enhancement network for low-light image 

enhancement to solve low contrast, low light, noise and 

color distortion simultaneously. The network can be 

combined with any contrast enhancement method which 

depends on HSV color space or simplified Retinex 

model, and enhanced V channel by other methods is 

treated as conditions to achieve re-enhancement and the 

final enhancement result depends on the contrast 

enhancement method, and the image saturation is 

reduced in certain areas. 

 Novel White Balancing Algorithm: New 

mathematical equations along with the modified White 

Balancing algorithm successfully solve the problem of 

contrast degradation.   The variation of parameters 

throughout the dataset is minimum across all level of 

degradation, which corroborates the claim of 

maintaining the naturalness of the image and restores the 

lost colour channels and produces natural-looking 

artefact free contrast-enhanced images.   

Biological Vision   : A biological visual mechanisms 

inspired image enhancement framework. In particular, 

the two-pathway processing can efficiently disassemble 

the wrapped problems of low-quality images into 

multiple specific tasks, including luminance adaptation, 

contrast enhancement and noise estimation. 

 

3. Challenges in image enhancement 
Color image enhancement itself is a major test in image 

handling condition while considered with Grey images . 

An image might be low quality since its difference is 

low, or it is noisy, or it is obscured. Numerous 

calculations have been figured to evacuate these 

corruptions. The test is the way to evacuate corruptions 

without influencing the signal. Noise decrease 

calculations include nearby averaging or smoothing 

which will blur the edges in the images. Noise levels are 

hard to predict. Therefore, removing such noises is a 

challenging task. 

 

4. Conclusion  
Deep Learning has emerged field of machine learning, 

and has obtained extensive interests in different research 

area. In contrast to traditional methods for image 

enhancement, A Novel Deep Learning based 

enhancement great advantage of inherently providing 

success in denoising the image and enhance the global 

contrast degraded imperceptible images, is demonstrated 

to be effective for suppressing hue distortion.  Still deep 

learning algorithms need to be trained more to get more 

accurate results. Some possible improvements and future 

research directions are to train the models with the 
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combination of different types that are robust and 

adaptive in the low light situations such as dusty and 

foggy sights.  
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