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ABSTRACT: Improving picture quality is essential, especially when handling noise and low contrast in a variety of 

applications, such as surveillance and medical imaging. To achieve high-quality image augmentation, this research 

proposes a hybrid strategy that combines deep learning models with traditional filtering techniques. To increase 

contrast and lower noise, the suggested approach initially uses bilateral filtering and contrast limited adaptive histogram 

equalization (CLAHE). A Convolutional Neural Network (CNN), which has been trained to identify noise patterns and 

improve picture details, is then used to process the corrected images. Peak Signal-to-Noise Ratio (PSNR) and Structural 

Similarity Index (SSIM) are used to evaluate performance, demonstrating the hybrid approach's superiority over 

conventional techniques.  
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I. INTRODUCTION 

 

Image enhancement is a well researched topic that addresses noise and contrast issues with existing images to 

improve quality. There has been a rich research target in various fields, such as medical imaging, surveillance, and 

photography, to enhance the visibility of images by employing several traditional as well as deep learning-based 

techniques. Traditional methods such as histogram equalization or smoothing filters have been widely employed yet 

are insufficient to retain fine details thereof. Deep learning — especially, Convolutional Neural Networks (CNNs) — 

has achieved great success in image restoration and enhancement recently by learning high-level features from large-

scale datasets. 

 

II. RELATED WORK 

 

Traditional methods of filtering and deep learning techniques for image enhancement have been explored in a few 

studies. As it prevents over-enhancement in bright and dark regions, CLAHE is commonly used in contrast 

enhancement. Another widely used technique is bilateral filtering, which can reduce noise well and also leads to an 

edge retaining result. CNN-based methods have attracted attention since they can both learn features from images and 

restore fine details, high-quality enhancement is essential for some applications. 

 

III. METHODOLOGY 

 

The proposed method is a hybrid method that uses traditional methods and deep learning-based ones to improve the 

image quality. Step 1: Grayscale and Resize In this step the input image is converted into a grayscale format so that 

image processing can be done more efficiently without missing much detail. What follows is that the image is resized 

to a standard resolution of 256×256 so as to ensure consistency. Then, contrast enhancement using Contrast Limited 
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Adaptive Histogram Equalization (CLAHE) leads to clearly visible image details by enhancing contrast adaptively 

without excessive amplification of noise.Then, some Noise Reduction is performed using a mix of Bilateral and 

Median filters to suppress noise while keeping edge sharpness, allowing important structures and textures to be 

preserved and eliminating unwanted distortions. A CNN (Convolutional Neural Network) model trained is used for 

image details enhancement. The model then processes the upsampled image and adds back the lost details, creating a 

high-resolution clean image that is as good as the original. 

 

IV. EXPERIMENTAL RESULTS 

 

Various levels of processing are illustrated in output from the proposed method. In the input image, there are 

significant noise and less contrast due to their real use cases like low-light and medical images. The next step is the 

conversion of the image to grayscale followed by resizing it. CLAHE is used for contrast enhancement to render 

details noticeable, followed by Bilateral and Median filter for noise reduction capable of eliminating noise while 

maintaining edges and textures. Lastly, we see the output image generated from the CNN model that has a much 

improved image quality and is able to reserve finer details. 
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a. Noisy and Low Contrast Input Image: The input image is original and evidently noisy and low contrast, which is 

common in many real-world applications, including low-light photography and medical imaging. 

 

b. Image preprocessing: All first, it will convert image into gray and in uniform size for processing. 

 

c. CLAHE Contrast enhancement: CLAHE, properly enhance contrast to boost the details. 

 

d. Noise reduction with bilateral and median filtering: The contrast between an image and its noise. 

 

e. CNN: Output from Pre-trained Model: Clearer and discernable image from CNN model restoration of finer details.  

 

V. CONCLUSION 

 

Here, filtered images were generated using a hybrid methodology that leveraged conventional filtering methods 

and deep learning techniques to improve image quality. CLAHE, Bilateral Filtering, and CNN-based processing 

exhibited better-sequence performance in terms of contrast enhancement and noise reduction, respectively. This 

approach has been tested on a range of images with satisfactory enhancements keeping simple details intact in the 

image. Future work may further optimize deep learning architectures and extend the approach over multiple datasets 

and applications in real-life. 
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