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What is TinyML?

Definition Key Features

TinyML is a specialized field of machine learning focused on TinyML models are designed to be small, efficient, and
building and deploying models on microcontrollers and capable of running on devices with limited processing
other low-power edge devices. power and memory.
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Advantages of TinyML

1 Real-Time Processing 2 Enhanced Privacy 3 Reduced Costs
Enables immediate analysis and Data is processed locally, Eliminates the need for
decision-making, reducing reducing the need to transmit expensive cloud infrastructure
latency and enhancing sensitive information to the and data transfer fees.
responsiveness. cloud.

Increased Reliabilit
4 y

Devices operate independently, minimizing dependence on network connectivity.
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Applications of TinyML

Wearables Smart Homes TinyM L
Activity tracking, health Voice control, energy ‘ ‘”‘10 :
monitoring, and personalized efficiency optimization, and Wearabe SmartHome
fitness recommendations. personalized home s Ei_% Ca) F
automation. @ e
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Industrial Automation Medical Devices =
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Predictive maintenance, Remote patient monitoring,
quality control, and process disease diagnosis, and G ; u)' =
Geoe?
optimization. personalized treatment plans. -
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Challenges in Deploying TinyML

T 4 (O

Data Size Energy Consumption Model Complexity

Limited memory constraints Power limitations require efficient Balancing model accuracy with
necessitate optimization techniques to algorithms and hardware optimization resource constraints requires careful

reduce model size. to minimize energy usage. model selection and optimization.
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TinyML Hardware

Microcontrollers

Low-power microcontrollers with built-in processors and memory,

ideal for running TinyML models.

Sensors

Specialized sensors capture data from the physical world,

providing input for TinyML models.

Communication Interfaces

Enable communication with other devices, allowing data sharing

and remote control.
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TinyML Software Frameworks

TensorFlow Lite

A lightweight version of TensorFlow optimized for mobile and

embedded devices.

PyTorch Mobile

A mobile-friendly version of PyTorch, enabling efficient model

deployment on edge devices.

ARM Machine Learning

A comprehensive toolkit for developing and deploying machine

learning models on ARM processors.
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Case Studies: TinyML in Action

1 Smartwatch Heart Rate Monitoring
2 Smart Speaker Voice Recognition
3 Robot Navigation in Warehouses
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The Future of TinyML

L 2

Growth of Data Edge Computing
The increasing volume and complexity TinyML will play a pivotal role in the
of data will drive further innovation in growth of edge computing and the
TinyML. Internet of Things.

3

New Applications

TinyML, a key focus in Data Science Training in Delhi, will

drive innovative applications across various industries and

domains, transforming real-time Al solutions.

TinyML::
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