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ABSTRACT 

In recent years, significant progress has been made by researchers and scholars in the domains of 

video and image processing, leading to numerous discoveries and innovations concerning resolution 

and sensitivity. Nonetheless, several challenges persist, particularly in the realm of capturing high 

dynamic range images and videos in low-light situations, especially when lighting is scarce. 

Conventional de-noising methods often struggle when noise levels exceed the signal. To address this 

problem, a variety of techniques have been introduced to enhance video quality in low-light 

conditions; however, issues such as low contrast and noise continue to obstruct the creation of 

visually appealing videos in these settings. The challenge of recording images at social events, 

concerts, parties, musical performances, in dimly lit forests, and for security surveillance remains 

largely unresolved. Improving low-light image quality in these contexts is a complex and demanding 

endeavor.  Also the object detection in low-light conditions presents a significant challenge within 

the field of computer vision. This study introduces a hybrid approach that merges machine learning 

and deep learning strategies to improve the quality of low-light images, thereby enhancing detection 

accuracy. The proposed system use CNN, GAN and color sensing algorithms to improvise the 

readability in the low light images. Additionally, an image resolution model is used to smoothen the 

enhance images so that it will be more readable and untestable in term of object detection among the 

images.  This paper presents a novel approach to image enhancement, with ongoing research focused 

on identifying methods that enhance images visibility along with object detection for better 

understanding of the image. 

Keywords: Low-light image enhancement, Video Enhancement, quality assessment, enhancement 
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I. Introduction 

Modern digital cameras encounter significant challenges in capturing high dynamic range images, 

particularly in low-light environments [1,2]. Noise in images presents a considerable obstacle to 

image quality, often resulting in substantial residual errors after motion compensation. While typical 

digital cameras can achieve a dynamic range of thousands, issues such as overexposure in bright 

areas and underexposure in darker regions can lead to poor visibility in videos [1-5]. Many 

algorithms used in processing low-light videos tend to overlook the dynamic range, which is a 

critical aspect. Although it is expected that digital cameras should operate effectively across various 

lighting and weather conditions, many struggle in low-light situations, resulting in inferior image and 

video quality. Improving low-light image quality in these contexts is a complex and demanding 

endeavor. Additionally, object detection in low-light settings presents a significant challenge within 

the field of computer vision. This study proposes a hybrid methodology that integrates machine 

learning and deep learning techniques to enhance low-light image quality, thereby increasing 

detection accuracy. The proposed system utilizes convolutional neural networks (CNN), generative 

adversarial networks (GAN), and color sensing algorithms to improve the clarity of low-light images 

[2,5,8,9]. Furthermore, an image resolution model is employed to refine the enhanced images, 

making them more legible and suitable for object detection. This paper presents an innovative 

approach to image enhancement, with ongoing research focused on identifying techniques that 
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improve image visibility and support better object detection for a more comprehensive understanding 

of the images [1-5, 8,9]. 

 

II.  PROPOSED METHODOLOGY 

System Architecture for low light image Enhancement: This paper presents a method for improving 

low-light image quality to enhance visibility in the final output. To accomplish this, it will enhance 

the quality of the input image by traditional, ML & deep learning and image resolution models. This 

work classification of frames into two categories: degraded frames and quality frames [1-2].  

 
Figure 1: System Architectural Diagram 

B. Functional Diagram of low light image Enhancement: This system accepts an uncompressed 

low light image as an input and segregate into two segments: degraded images and quality images, 

based on the level of darkness (noise) present in each images. Once the classification is complete, the 

enhancement model will start their work started with traditional model and end with images 

resolution model. The ML& Deep learning model specifically used to deal with the lacuna present 

after the traditional model working [1-10]. 
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Figure 2: Functional Diagram of Low Light Image Enhancement 

C. Enhancement Model: Traditional Model 

I.Gamma correction is a nonlinear method employed in image processing to modify the brightness of 

images and videos, taking into consideration the way cameras record light and how it is perceived by 

the human eye. This process is essential for enhancing the display quality of digital media on screens 

[5,8,9,12]. 

II.Histogram Equalization is an image enhancement technique that increases the contrast of an input 

image by stretching its histogram. This method is particularly favored for enhancing the contrast in 

digital images and videos. To achieve a more pronounced effect on an input image, the histogram 

distribution must be amplified [1-2]. It is a widely adopted enhancement technique in digital image 

processing due to its ability to improve the quality of the output, particularly in refining the edges of 

objects within an image. Histograms can process color images, providing separate representations for 

the red, green, and blue color channels, or they can be applied to grayscale images. The proposed 

algorithm focuses on selecting frames that have undergone enhancement through a temporal noise 

reduction method, applying the blue color channel of the histogram to these frames, which has been 

determined through a trial and error approach [1-10]. 

III.Contrast stretching is a technique used in image enhancement that improves the contrast of an image 

by adjusting the range of digital values assigned to each pixel. This method is also referred to as 

normalization [1-2]. 

D. Enhancement Model: Machine Learning & Deep Learning Model 

I.CNN: Convolutional Neural Networks (CNNs) are employed in various computer vision applications, 

including image generation and classification, as well as object and pose recognition. Historically, 

these challenges were addressed using traditional neural networks like Multilayer Perceptron (MLPs) 

and a range of heuristic approaches [10-20]. 
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Figure 3: CNN model 

II.GAN: A generative adversarial network (GAN) is a sophisticated deep learning framework that 

involves the training of two neural networks in a competitive manner to produce increasingly 

realistic data based on a specified training dataset. The term "adversarial" reflects the dynamic 

between the two networks, where one is responsible for generating new data by altering an input 

sample as extensively as possible, while the other evaluates whether the generated output is part of 

the original dataset. Essentially, the evaluating network's role is to discern between authentic and 

synthetic data [15-20]. The process continues until the generating network produces data that the 

evaluating network can no longer differentiate from real data. Additionally, GANs have applications 

in image enhancement, such as upgrading low-resolution images to high resolution or transforming 

black-and-white images into color. They can also be utilized to create images representing 

subsurface structures by analyzing the relationship between surface data and underground formations 

[21-26]. 

C. Enhancement Model: Image resolution Model 

I.Improve Image Resolution Using Bi-cubic Interpolation: Bi-cubic interpolation improves upon 

bilinear interpolation by taking into account the nearest 4×4 pixel neighborhood, totaling 16 pixels. 

In this method, pixels that are closer to the target pixel receive greater weight, while those that are 

farther away are assigned less weight [1-15]. As a result, the pixels that are most distant contribute 

minimally to the final estimation. The outcomes of Bi-cubic interpolation significantly surpass those 

produced by nearest neighbor or bilinear methods, likely due to the inclusion of a larger set of known 

pixel values in the estimation process [22-26]. 

 
II.Improve Image Resolution Using VDSR Network: The concept of Very Deep Super Resolution 

(VDSR) is examined. VDSR utilizes a deep learning methodology to upscale images, featuring 20 

weight layers, significantly deeper than the Super-Resolution Convolutional Neural Network 

(SRCNN), which comprises only 3 layers [1-26]. 
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III.  RESULT ANALYSIS & FINDINGS 

Input low light Image 

 

 

Enhance image using 

tradition model 

 

Enhance image using 

proposed model 

 
Figure 4: Result Comparison & Findings 

Table 1: Compartaive analysis 

 

IV.  CONCLUSION 

This paper introduces a novel approach to image enhancement with showcasing a new framework 

that classifies input images into two categories: degraded frames and quality frames, based on the 

noise characteristics present in the input. The proposed system enables enhancement to be applied 

exclusively to the degraded frames, utilizing the model such as traditional, ML & deep learning and 

image resolution for the better readability of the images and their objects present inside the images.  

The suggested system employs Convolutional Neural Networks (CNN), Generative Adversarial 

Networks (GAN), and color sensing algorithms to improve the readability of images captured in low 

light conditions. Furthermore, an image resolution model is integrated to refine the enhanced images, 

making them more legible and suitable for object detection. This paper introduces an innovative 

method for image enhancement, with continuous research aimed at discovering techniques that 

improve image visibility and facilitate better object detection for a clearer interpretation of the 

images and it has been proved with the results demonstrate in this paper which is presenting the 

significant improvement in the output quality when compared to existing and old frameworks and 

methods. 

 

V.  REFERENCES 

[1] A video Upgradation of low vision AVI video by individual pixel channel intensity measurement 

and its enhancement, International Journal on Recent and Innovation Trends in Computing and 

Communication (IJRITCC), Volume 4, Issue 4, May 2016, 486-490 

[2] Low Light Video Enhancement: A Survey, presented in MEDHA-National Level conference at 

JDIET Yavatmal in Feb 2015and published by International Journal of Computer Applications 

(IJCA) Volume (0975-8887) 

[3]Low-light image enhancement: A comprehensive review on methods, datasets and evaluation 

metrics, Zhan Jingchun a, Goh Eg Su a, Mohd ShahrizalSunar,Journal of King Saud University - 

Computer and Information Sciences, Volume 36, Issue 10, December 2024, 102234 

[4] Dedark+Detection: A Hybrid Scheme for Object Detection under Low-light Surveillance, Xiaolei 

Luo, Sen Xiang, Conference: MM Asia '21: ACM Multimedia Asia 

[5] Low-light image and video enhancement using deep learning: A survey, C. Li, C. Guo, L. Han, et 

al, IEEE Trans. Pattern Anal. Mach. Intell., 44 (12) (2021), pp. 9396-9416 

 Low light Image Enhanced image using Proposed System 

 

Mean 

Intensity 
Entropy 

Mean 

Intensity 
Entropy MSE PSNR 

Image 1 0.3100 5.5625 0.3456 8.3048 3453.65 9.673 

Image 2 0.2278 4.6725 0.3986 8.2266 4123.39 10.582 

Image 3 0.2318 5.6873 0.3987 8.3134 4566.98 11.134 

https://www.sciencedirect.com/journal/journal-of-king-saud-university-computer-and-information-sciences
https://www.sciencedirect.com/journal/journal-of-king-saud-university-computer-and-information-sciences
https://www.sciencedirect.com/journal/journal-of-king-saud-university-computer-and-information-sciences/vol/36/issue/10
https://www.researchgate.net/scientific-contributions/Xiaolei-Luo-2212070161?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Xiaolei-Luo-2212070161?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Sen-Xiang?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19


 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 53, Issue 12, No.3, December : 2024 
 

UGC CARE Group-1                                                                                                                         80 

[6] A dynamic histogram equalization for image contrast enhancement, M. Abdullah-Al-Wadud, 

M.H. Kabir, M.A.A. Dewan, IEEE Trans. Consum. Electron., 53 (2) (2007), pp. 593-600 

[7] AI Algorithm for Image Enhancement, Milind Rane; Mukund Kulkarni; Anirudha Dalvi; Anvay 

Kulkarni; Akash Singh; Ameya Bhave,  2023 Third International Conference on Advances in 

Electrical, Computing, Communication and Sustainable Technologies (ICAECT) 

[8] Kim, J., J. K. Lee, and K. M. Lee. "Accurate Image Super-Resolution Using Very Deep 

Convolutional Networks." Proceedings of the IEEE® Conference on Computer Vision and Pattern 

Recognition. 2016, pp. 1646-1654. 

[9] Grubinger, M., P. Clough, H. Müller, and T. Deselaers. "The IAPR TC-12 Benchmark: A New 

Evaluation Resource for Visual Information Systems." Proceedings of the OntoImage 2006 

Language Resources For Content-Based Image Retrieval. Genoa, Italy. Vol. 5, May 2006, p. 10. 

[10] He, K., X. Zhang, S. Ren, and J. Sun. "Delving Deep into Rectifiers: Surpassing Human-Level 

Performance on ImageNet Classification." Proceedings of the IEEE International Conference on 

Computer Vision, 2015, pp. 1026-1034. 

[11] Data augmentation for improving deep learning in image classification problem, Agnieszka 

Mikołajczyk; Michał Grochowski,  2018 International Interdisciplinary PhD Workshop (IIPhDW) 

[12] Low-Light Image Enhancement: A Comparative Review and Prospects, WONJUN KIM , 

version 16 August 2022. Digital Object Identifier 10.1109/ACCESS.2022.3197629 

[13] An Experiment-Based Review of Low-Light Image Enhancement Methods, WENCHENG 

WANG 1 , (Member, IEEE), XIAOJIN WU1 , XIAOHUI YUAN 2 , (Senior Member, IEEE), AND 

ZAIRUI GAO, version May 21, 2020. Digital Object Identifier 10.1109/ACCESS.2020.2992749 

[14] Low-Light Image Enhancement Algorithm Based on Deep Learning and Retinex Theory, 

Chenyu Lei,Qichuan Tian, Appl. Sci. 2023, 13(18), 10336; https://doi.org/10.3390/app131810336 

[15] Low-light image enhancement based on deep learning: a survey, Yong Wang, Wenjie 

Xie, Hongqi Liu, Optical Engineering, Vol. 61, Issue 4, 040901 (April 

2022). https://doi.org/10.1117/1.OE.61.4.040901, 

[16] A Survey of Deep Learning-Based Low-Light Image Enhancement, Zhen Tian,Peixin Qu,Jielin 

Li,Yukun Sun,Guohou Li,Zheng Liang,Weidong Zhang, Sensors 2023, 23(18), 

7763; https://doi.org/10.3390/s23187763 

[17] Comparative Evaluation of Machine Learning Models for Malicious URL Detection, Nikhilesh 

P Mankar, Anup Date, 2024 MIT Art, Design and Technology School of Computing International 

Conference (MITADTSoCiCon), MIT ADT University, Pune, India. Apr 25-27, 2024 

[18] Machine Learning Oriented Heart Disease Prediction using Clinical Data with Genetic Factors: 

A Overview, Anup Date, IJRASET 

[19] Minjae Kim, Dubok Park, David K. Han and Hanseok Ko, “A Novel Framework for Extremely 

Low-light Video Enhancement,” IEEE International Conference on Consumer Electronics (ICCE), 

2014.  

[20] Zhengying Chen, Tingting Jiang and Yonghong Tian, “Quality Assessment for Comparing 

Image Enhancement Algorithms,” IEEE, Computer Vision Foundation, CVPR, 2014. 

[21] Er. Mandeep Kaur, Er. Kiran Jain and Er Virender Lather, “Study of Image Enhancement 

Techniques: A Review,” International Journal of Advanced Research in Computer Science and 

Software Engineering, Volume 3, Issue 4, April 2013.  

[22] Chi-Yi Tsai, Member, “A Fast Dynamic Range Compression with Local Contrast Preservation 

Algorithm and Its Application to Real-Time Video Enhancement,” IEEE Transactions On 

Multimedia, Vol. 14, No. 4, August 2012.  

[23] Snehal O. Mundhada and Prof. V. K. Shandilya, “Image Enhancement and Its Various 

Techniques,” International Journal of Advanced Research in Computer Science and Software 

Engineering, Volume 2, Issue 4, April 2012.  

https://ieeexplore.ieee.org/author/38111351400
https://ieeexplore.ieee.org/author/37089688849
https://ieeexplore.ieee.org/author/37089348095
https://ieeexplore.ieee.org/author/37089835654
https://ieeexplore.ieee.org/author/37089835654
https://ieeexplore.ieee.org/author/37089348163
https://ieeexplore.ieee.org/author/37089836134
https://ieeexplore.ieee.org/xpl/conhome/10117587/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10117587/proceeding
https://ieeexplore.ieee.org/author/37085897344
https://ieeexplore.ieee.org/author/37085897344
https://ieeexplore.ieee.org/author/37085704280
https://ieeexplore.ieee.org/xpl/conhome/8381251/proceeding
https://doi.org/10.3390/app131810336
https://www.spiedigitallibrary.org/journals/optical-engineering/volume-61/issue-4
https://doi.org/10.1117/1.OE.61.4.040901
https://doi.org/10.3390/s23187763


 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 53, Issue 12, No.3, December : 2024 
 

UGC CARE Group-1                                                                                                                         81 

[24] Yunbo Rao, Leiting Chen, “A Survey of Video Enhancement Techniques,” Journal of 

Information Hiding and Multimedia Signal Processing Ubiquitous International, Volume 3, Number 

1, January 2012.  

[25] Qing Xu1, Hailin Jiang, Riccardo Scopigno and Mateu Sbert, “A New Approach For Very Dark 

Video Denoising And Enhancement,” IEEE 17th International Conference on Image Processing, 

Hong Kong, 

[26] Evaluation of Performance of VDSR Super Resolution on Real and Synthetic Images, D. 

Vint; G. Di Caterina; J. J. Soraghan; R. A. Lamb; D. Humphreys, 2019 Sensor Signal Processing for 

Defence Conference (SSPD) 

 

 

https://ieeexplore.ieee.org/author/37086876538
https://ieeexplore.ieee.org/author/37086876538
https://ieeexplore.ieee.org/author/37547200500
https://ieeexplore.ieee.org/author/37281998700
https://ieeexplore.ieee.org/author/37070764000
https://ieeexplore.ieee.org/author/37086876750
https://ieeexplore.ieee.org/xpl/conhome/8743646/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8743646/proceeding

