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Sparse – Denoising – Contractive 

Autoencoders are a type of neural network that learn to represent data in a more efficient way and are 

often used for tasks like dimensionality reduction, feature extraction and denoising. They consist of 

two main parts: an encoder that compresses the input into a smaller, dense representation (latent 

space) and a decoder that reconstructs the original input from this compressed form. In this article 

we’ll explore the different types of Autoencoders each designed to address specific challenges and 

optimize performance for various applications. 

Basic architecture of 

autoencoders 

Types of Autoencoders 

Autoencoders come in different types each designed for a specific purpose. Let's understand them 

one by one: 

1. Vanilla Autoencoder 

https://www.geeksforgeeks.org/auto-encoders/
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Vanilla Autoencoder is a simple yet powerful framework for unsupervised learning tasks. It 

comprises of two primary components: an encoder and a decoder. Together these components 

function together compress input data into a lower-dimensional representation and then reconstruct it. 

 Training a Vanilla Autoencoder involves minimizing the reconstruction error which find the 

difference between the input data and the reconstructed output. 

 This is typically achieved through a process known as backpropagation where gradients of the 

reconstruction error with respect to the model parameters are computed and used to update the 

weights of the neural network layers. The objective is to optimize the parameters such that the 

reconstructed output closely matches the original input. 

Applications of Vanilla Autoencoders 

Vanilla Autoencoders are simple yet powerful and are used in various fields. Some key applications 

include: 

 Data Compression: They learn a compact version of the input data making storage and 

transmission more efficient. 

 Feature Learning: It extract important patterns from data which is useful in image 

processing, natural language processing and sensor analysis. 

 Anomaly Detection: If the reconstructed output is different from the original input, it can 

indicate an anomaly or outlier, making autoencoders useful for fraud detection and system 

monitoring. 

2. Sparse Autoencoder 

Sparse Autoencoder are a type of autoencoder that encourage only a few neurons to activate in the 

hidden layer creating a sparse and efficient representation of the data. Unlike regular autoencoders 

that focus only on reconstruction sparse autoencoders add constraints to enforce sparsity. 

How They Work: 

 Regularization: Methods like L1 regularization (penalizing large weights) and dropout 

(randomly turning off neurons) help enforce sparsity. 

 KL Divergence: This measures the difference between two distributions and is used to ensure 

the latent representation remains sparse by matching a predefined sparse target. 

https://www.geeksforgeeks.org/sparse-autoencoders-in-deep-learning/
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Sparse autoencoders are useful for feature selection and learning meaningful patterns while reducing 

unnecessary activations. 

3. Denoising Autoencoder 

Denoising Autoencoders are designed to remove noise from data by learning to recover the clean 

version of an input. During training the model is given corrupted data and learns to reconstruct the 

original noise-free version. 

 This helps the autoencoder focus on important features while ignoring noise. It is widely used 

in image and signal processing, data cleaning and preprocessing to improve data quality. 

 Training involves minimizing the reconstruction error between the clean input and the 

reconstructed output ensuring the model effectively filters out noise. 

Applications of Denoising Autoencoders: 

Denoising Autoencoders find applications where input data is prone to noise or corruption include: 

 Image Denoising: In computer vision tasks, Denoising Autoencoders are used to remove noise 

from images enhancing image quality and improving the performance of subsequent image 

processing algorithms. 

 Signal Denoising: In signal processing applications such as audio processing and sensor data 

analysis it can effectively filter out noise from signals improving the accuracy of signal detection 

and analysis. 

 Data Preprocessing: They can be employed as a preprocessing step in machine learning 

pipelines to clean and denoise input data before feeding it into downstream models. This helps 

improve the robustness and generalization performance of the overall system. 

 

https://www.geeksforgeeks.org/denoising-autoencoders-in-machine-learning/
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