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Abstract 

This project aims to restore old or damaged photographs using advanced image processing 

techniques. The methodologies include inpainting for region filling, noise reduction using 

Gaussian blur, contrast enhancement through histogram equalization, bilateral filtering for 

preserving details, and Roberts edge detection for edge highlighting. The application of these 

techniques is demonstrated through a structured approach, with results visualized using 

Matplotlib to illustrate the effectiveness of each step in revitalizing aged images. 
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Introduction 

Restoring old or damaged photographs is a significant application of image processing. This 

project focuses on leveraging various techniques to enhance image quality, remove 

imperfections, and bring back the visual appeal of aged pictures. 

 

Methodology 

The project methodology involves several sequential steps tailored for image restoration: 

 

1. Image Loading ad RGB Conversion: 

 

Images are loaded and converted to the RGB color space to ensure compatibility with the 

restoration techniques. 

 

2. Define masked regions for inpainting: 

 

Damaged regions are manually annotated / “can also be done automatically by 

thresholding” using a binary mask, which indicates the areas to be restored. 

 

3. Conversion to grayscale for contrast enhancement: 

For techniques like histogram equalization, images are converted to grayscale to 

simplify the enhancement process. 
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Plot Images 

- Create subplots 
- Display various stages 

Compute Histogram 
- Calculate hist (cv2.calcHist) 

Plot Bilateral Image and Hist 
- Display image and 
histogram 

Bilateral Filtering 
- Apply filter (cv2.bilateral) 

Histogram Equalization 
- Equalize (cv2.equalizeHist) 

Convert to Grayscale 
- Convert image (cv2.cvtColor) 

 
 

 
 

Gaussian Blur 
- Apply blur (cv2.GaussianBlur) 

Create Mask 
- Define regions 
(mask[coordinatess] ) 

LOAD IMAGE 

-read Image(cv2.imread) 
-Convert to RGB(cv2.cvtColor 

Inpainting 
- Inpaint image (cv2.inpaint) 

Plot Edge Detection Results 
- Display bilateral and edges 

Convert to Colored Image 

- Merge channels (cv2.merge) 
- Display colored image 

Roberts Edge Detection 
- Define kernels 
- Apply kernels (cv2.filter2D) 

- Combine edges (cv2.addWeighted) 

 

 

 

 

 

 

 

 

FLOW CHART 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
Image Loading and Preprocessing 

• Load Image: Import the old or damaged photograph for restoration. 



Damaged photo 

The Masking stage 

is time consuming if 

done manually 
however, automatic 
methods can be 

implemented to 

identify the 
damaged areas. 

• Convert to RGB: Convert the image from BGR to RGB format for consistent display. 

 

 

Inpainting and Noise Reduction 

• Inpainting: Identify and inpaint damaged areas using masks to seamlessly blend them 

with surrounding content [3]. 
 

 

• Apply Gaussian Blur: Reduce noise and smooth out imperfections caused by age 

and damage [3]. 

 

Gaussian blur can be calculated from: 

In one dimension, 



 

 

Where x is the distance from the origin in the horizontal axis, y is the distance from the 

origin in the vertical axis, and σ is the standard deviation of the Gaussian 

distribution. [5][6][7] 

 

Contrast Enhancement and Detail Preservation 

• Convert to Grayscale: Prepare the image for contrast enhancement and edge detection. 

• Histogram Equalization: Enhance contrast to improve visibility of details and textures 

[4]. 

• Bilateral Filtering: Reduce noise while preserving edges and fine details crucial for 

restoring image fidelity [3]. 
 

 

 

 

Edge Detection and Final Adjustments 

• Roberts Edge Detection: Highlight edges to enhance the image's sharpness and clarity, 

crucial for restoring intricate details [2]. 



 

Results and Discussion 

The project successfully demonstrates the application of image processing techniques to restore 

old or damaged photographs. Each step contributes to enhancing image quality and preserving 

details effectively . This report illustrates the transformation process, showcasing the 

restoration journey from the original image to the enhanced version. 

 

Processing the Image damaged image. 
 

 

Conclusion 

Restoring old photographs through image processing techniques offers a viable solution to 

preserve historical and personal memories. The methodologies applied, including inpainting, 

noise reduction, contrast enhancement, bilateral filtering, and edge detection, effectively 

address common issues such as scratches, fading, and noise, restoring images to their former 

visual glory [1], [2], [3], [4]. Future enhancements could explore AI-driven techniques and 

deep learning algorithms for automated restoration processes. 
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