[bookmark: X7e0eba49691ba5550f6d9d26106f7e67145333b]Proposed Methodology with Detailed Explanation and Examples
Here’s a detailed explanation of each step in the proposed methodology with examples to clarify the concepts:

[bookmark: step-1-weighted-distance-calculation]Step 1: Weighted Distance Calculation
Goal: Compute a weighted distance between the query image and database images to emphasize the most relevant visual features.
[bookmark: explanation]Explanation:
1. Feature Representation:
Each image is represented as a vector of features such as color, texture, and shape. For example:
· Query image : 
· Database image : 
1. Weighted Distance Formula:
The distance is calculated as:

· If weights are initially equal ():

1. Weight Optimization with Feedback:
After user feedback, weights are adjusted to prioritize important features. If the user marks images with similar  values as relevant:
· Updated weights: 
· Updated distance:


[bookmark: Xe2489ae10abd2b50d7595461c2ab36eca773035]Step 2: Anchor Point Selection Using K-Means Clustering
Goal: Identify representative points (anchor points) from clusters of database images to simplify similarity calculations.
[bookmark: explanation-1]Explanation:
1. Clustering:
Group database images into  clusters using K-Means. For example, if the dataset has 6 images with feature vectors:
· , , , etc.
· Cluster into :
· Cluster 1: 
· Cluster 2: 
1. Anchor Points:
Calculate centroids for each cluster:
· Cluster 1 centroid (anchor point ):

· Cluster 2 centroid  similarly.

[bookmark: step-3-sub-graph-construction]Step 3: Sub-Graph Construction
Goal: Create a graph connecting anchor points to propagate ranking scores effectively.
[bookmark: explanation-2]Explanation:
1. Graph Representation:
Construct a graph where:
· Nodes represent anchor points ().
· Edges are weighted based on similarity:

· For  and :

1. Initial Scores:
Assign initial scores to anchor points based on distance to the query:


[bookmark: step-4-sub-graph-propagation]Step 4: Sub-Graph Propagation
Goal: Spread the scores across the graph to refine rankings.
[bookmark: explanation-3]Explanation:
1. Score Propagation:
Update the ranking scores iteratively using:

· For  connected to :
· 
1. Convergence:
Continue until score changes are minimal ().

[bookmark: step-5-user-relevance-feedback]Step 5: User Relevance Feedback
Goal: Incorporate user feedback to refine both weights and graph structure.
[bookmark: explanation-4]Explanation:
1. Feedback-Based Weight Update:
If the user marks images  as relevant:
· Calculate feature differences for relevant and irrelevant images.
· Adjust weights:

1. Graph Refinement:
Re-cluster images and update sub-graph edges if significant weight changes occur.

[bookmark: step-6-final-ranking-and-retrieval]Step 6: Final Ranking and Retrieval
Goal: Combine weighted distances and propagated scores to present the most relevant images.
[bookmark: explanation-5]Explanation:
1. Final Ranking Formula:
For each database image , combine scores:

· where  is the anchor point associated with .
1. Result Presentation:
Rank images by  and display the top  images to the user.

[bookmark: example-summary]Example Summary:
· Query image .
· Database images clustered into anchor points .
· Initial ranking: Images near  are ranked higher.
· After feedback: Weights updated to prioritize ; graph restructured.
· Final retrieval: Images most similar to  (based on updated weights and scores) are shown.

This methodology integrates distance learning, clustering, and user feedback effectively, ensuring adaptive and precise CBIR performance.
