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ABSTRACT

Lightweight deep learning is a subfield of artificial intelligence and machine learning that prioritises
efficiency and compactness while developing deep learning models. It is ideal for low-powered mobile
phones, embedded systems, and internet-of-things devices due to their speed and low latency. To make
lightweight deep learning models, pruning and quantization are used to remove unnecessary parameters
and reduce model weight accuracy. Transfer learning is used to fine-tune a pre-trained deep learning
model on a smaller dataset. This chapter introduces the fundamentals of lightweight deep learning,
including various lightweight models and their applications across different industries.
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Lightweight Deep Learning

INTRODUCTION

Lightweight Deep Learning is a branch of Deep Learning that strives to construct neural network models
that can perform well even on low-powered platforms such as smartphones, Internet of Things (IoT)
devices, and embedded systems. Due to the restricted memory, processing power, and battery life of such
devices, it is impossible to install complex deep learning models that need vast computing resources.
Lightweight Deep Learning is essential as a result of the growing interest in deploying deep learning
models on edge devices. Edge devices often have limited capabilities in terms of their capacity to do
sophisticated calculations, hence this limitation necessitates the need for lightweight deep learning.
Smart homes, fitness monitors, and smartphone applications that can distinguish faces and voices are
just a few examples of emerging technologies.

The Model compression, parameter pruning, quantization, and knowledge distillation are some
of the approaches that are employed in Lightweight Deep Learning. These techniques are utilised in
order to optimise both the size of the model and its performance. These methods make it possible to
minimise the overall size of the model, get rid of any superfluous parameters, and make the necessary
computations during inference much easier to do. Reduced model size is one of the many advantages of
Lightweight Deep Learning, along with decreased costs, expanded accessibility, and enhanced levels of
privacy. However, there are also constraints, such as lower precision, restricted flexibility, complexity,
and trade-offs between model size, accuracy, and speed. Additionally, there is a reduction in the overall
speed of the model.

ADVANTAGES OF LIGHTWEIGHT DEEP LEARNING

Lightweight deep learning has several advantages over traditional deep learning techniques. In this sec-
tion, we will discuss some of the significant benefits of lightweight deep learning.

Faster Inference Times

Lightweight deep learning models are significantly smaller than their full-scale counterparts, resulting
in faster inference times. This makes them ideal for use cases where real-time processing is critical,
such as image or video analysis, natural language processing, and other applications that require quick
decision-making.

Lower Memory Usage
Smaller models also require less memory to operate, making them more efficient in resource-constrained

environments. This is particularly beneficial for mobile and embedded devices, which have limited
resources.
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