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Abstract: The exponential growth of digital visual content in recent years has posed significant challenges in the management 

and organization of image datasets. Among these challenges, the presence of duplicate or visually similar images stands as a 

pervasive problem, causing data clutter, inefficient resource utilization, and hindering image retrieval tasks. In response to this 

issue, the "Image Duplicate Detection with CNN using imagededup" project offers an innovative and automated solution. This 

project employs the potent combination of Convolutional Neural Networks (CNNs) and the specialized image processing library, 

imagededup, to achieve the primary objective of detecting and managing duplicate images within diverse image datasets. By 

harnessing the feature extraction capabilities of CNNs and the efficient hashing techniques provided by imagededup, the system 

automates the detection and removal of duplicate images. This automation not only optimizes storage utilization but also improves 

image retrieval efficiency, resulting in a cleaner and more user-friendly image database. 
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1.INTRODUCTION   

Duplicate image detection is a fundamental task in computer vision and image processing, and its  

applications span across various domains, including content management systems, e-commerce and 

platforms, and digital forensics. Addressing this challenge efficiently can significantly enhance the usability 

and cleanliness of image datasets. In today's digital age, the proliferation of images across the internet is 

nothing short of exponential. With the vast amount of visual content circulating online and within private 

collections, the challenge of managing and organizing these images becomes increasingly complex. One of 

the critical issues that arise in this context is the presence of duplicate images—identical or visually similar 

images that clutter storage, complicate image retrieval, and consume valuable resources. CNNs are a class of 

deep neural networks specifically designed for analyzing visual data such as images. They excel at feature 

extraction and pattern recognition, making them ideal for duplicate image detection 
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 Architecture of CNNs 

 

Convolutional Layers: These layers perform feature extraction by applying filters to input images, capturing 

various patterns like edges, textures, and shapes. Pooling Layers: Pooling reduces the spatial dimensions of 

the convolutional features, retaining the most important information while minimizing computational 

requirements. 

Fully Connected Layers: These layers process the extracted features to make decisions or predictions based 

on the learned representations 

 

Fig:1 Examples of Duplicate images 

 

2. LITERATURE SURVEY 

 

Duplicate image detection is not a new problem but the traditional methods like color histograms, SIFT, 

SURF which may not be as effective at capturing nuanced visual information, but there are some various 

authors are working on this technology by using other than CNN algorithm. Like efficient and robust large-

scale duplicate image detection in 2014 This study by Csurka et al. introduces an efficient duplicate image 

detection method. It combines a Bag-of-Words model with a spatial verification step, enabling the detection 

of duplicate images in large-scale datasets. A survey on near duplicate image detection in 2015, Zhou, He, 

and Jiang conducted a comprehensive survey on near-duplicate image detection. The survey covers a range 

of techniques including local feature-based and global feature-based methods, providing a foundational 

overview of the field. Effective duplicate image detection in large-scale databases Sahrawian, Kahani, and 

Faez proposed a method in 2015 that combines color, texture, and shape features with a Bag-of-Words 

model for effective duplicate image detection in large-scale databases. An adaptive sampling method for 

duplicate image detection Tao, Li, Ma, and Wu introduced an adaptive sampling method in 2017. This 

method employs hashing and a two-step verification process to enhance duplicate detection performance. 

Image near-duplicate detection Mensink, Gavels, and Snoek conducted a benchmarking study in 2018, 

evaluating the state of the art in near-duplicate image detection. The research rigorously assessed various 

methods across different datasets, providing valuable insights into their performance. Compare to these 

above researches on duplicate image detection using various traditional methods this are not effective at 

capture complex patterns but, CNNs automatically learn hierarchical features from images during the 
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training process. This allows them to capture complex patterns, textures, and structures, making them well-

suited for tasks like duplicate image detection. 

 

3.SYSTEM ARCHITECTURE 

 

 
 

Fig -2: SYSTEM ARCHITECTURE 

 

 The present Duplicate Image Detection System typically consist of following processing steps. Like 

Train Dataset, Pre-processing and Feature-Extraction. Pre-processing: Images are pre-processed to 

standardize their format, normalize lighting conditions, and apply augmentation techniques to increase 

dataset diversity. Feature Extraction: The CNN architecture is employed to automatically extract 

discriminative features from images. This step is crucial for capturing the unique characteristics that 

distinguish duplicates from non-duplicates.  

 

4.METHODOLOGY  

For detecting duplicate images from the dataset we have to extract hierarchical features from various images. 

For that purpose we have to require some python imaging libraries (PIL) . 

 First, ensure you have python and pip are installed in your system or Desktop. 

 We must ensure that you must install the latest python version in your system.  

 It consists of two steps they are: Installation, Importing libraries.  

 Install the imagededup library using the following command pip install imagededup.  

 After installation of library, you have to import the library using the following command: from 

imagededup. methods import CNN.  

The imagededup library provides a set of tools and methods to compare images and identify duplicates based 

on using Convolutional Neural Networks (CNNs). 
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5.RESULTS  

 

 

 

 

 

 

 

 

 

Fig -3: CODEFORDUPLICATE IMAGE DETECTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig -4: SAMPLE DUPLICATE IMAGE 

 

6. CONCLUSION: 

Image process libraries, such as imagededup, can lead to powerful solutions. By providing a practical   tool 

for addressing the challenge of duplicate image detection, this project contributes to more efficient and 

streamlined image dataset management, ultimately benefiting individuals and organizations in various 

domains. The conclusion that can be obtained is that the "Image Duplicate Detection with CNN using 

imagededup" project has successfully addressed the critical challenge of identifying and managing duplicate 

images within image datasets. This project harnessed the capabilities of Convolutional Neural Networks 

(CNNs) in combination with the imagededup library to create a robust solution for automating the detection 

and removal of duplicate or visually similar images. As we conclude this project, its achievements reinforce 

the idea that the synergy between CNNs and specialized image process libraries, such as imagededup, can 

lead to powerful solutions. By providing a practical tool for addressing the challenge of duplicate image 

detection, this project contributes to more efficient and streamlined image dataset management, ultimately 

benefiting individuals and organizations in various domains. 
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