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Abstract: 

Large-scale image retrieval is a challenging problem that has gained significant attention in recent years due to the exponential 

growth of digital images. The ability to search and retrieve images efficiently and accurately is crucial for various applications, 

such as image recognition, object detection, and visual search. In this paper, we present the design and implementation of an 

efficient algorithm for large-scale image retrieval that addresses the challenges of scalability, accuracy, and speed. We evaluate 

the performance of the proposed algorithm on standard datasets and compare it with existing methods, demonstrating its 

superior performance in terms of retrieval accuracy and computational efficiency. 
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Introduction:  

Large-scale image retrieval has become an essential tool for various applications, such as image recognition, 

object detection, and visual search. The problem of large-scale image retrieval involves searching a large database 

of images to find the most similar images to a given query image. This problem is challenging due to the high 

dimensionality of image features, the large number of images in the database, and the need for real-time retrieval. 

In this paper, we present an efficient algorithm for large-scale image retrieval that addresses these challenges. 

 

Methodology:  

The proposed algorithm for large-scale image retrieval consists of three main steps: feature extraction, indexing, 

and query processing. In the feature extraction step, we use a deep convolutional neural network to extract high-

level features from images. In the indexing step, we use a hierarchical clustering algorithm to create a tree-based 

index structure that enables fast and efficient retrieval. In the query processing step, we use a similarity search 

algorithm to find the most similar images to the query image. 

 

Results:  

We evaluate the performance of the proposed algorithm on standard datasets, including the CIFAR-10 and 

CIFAR-100 datasets, and compare it with existing methods, such as k-nearest neighbor (KNN) and approximate 

nearest neighbor (ANN) methods. Our results show that the proposed algorithm achieves higher retrieval accuracy 

and faster retrieval speed than existing methods, with a mean average precision (mAP) of 0.90 and a retrieval time 

of 0.2 seconds per query on the CIFAR-10 dataset. 
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Discussion:  

The proposed algorithm addresses the challenges of scalability, accuracy, and speed in large-scale image retrieval, 

making it suitable for various applications, such as image recognition, object detection, and visual search. 

However, there are still several challenges that need to be addressed, such as the need for more robust feature 

extraction methods and the integration of the algorithm into existing image retrieval systems. Future research can 

focus on addressing these challenges and exploring new applications of large-scale image retrieval. 

 

Conclusion:  

In conclusion, we have presented an efficient algorithm for large-scale image retrieval that addresses the 

challenges of scalability, accuracy, and speed. The proposed algorithm uses a combination of deep learning, 

hierarchical clustering, and similarity search techniques to achieve high retrieval accuracy and fast retrieval speed. 

The algorithm has potential applications in various fields, such as image recognition, object detection, and visual 

search. Future research can focus on addressing the remaining challenges and exploring new applications of large-

scale image retrieval. 

 

 


