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Introduction to TFLite Micro
Inference at MCU level
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ESP32/        / CAM

Raspberry Pico
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TensorFlow Lite - Recall
1. interpreter = tf.lite.Interpreter("/content/cifar10_quant_model.tflite")

2. interpreter.allocate_tensors()

image3. set_input_tensor(interpreter, image)

4. interpreter.invoke()

5. output_details = interpreter.get_output_details()[0]

6. img_pred =np.argmax(interpreter.get_tensor(output_details['index'][0])))

3 ⇒ "CAT"
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TensorFlow Lite - Recall
1. interpreter = tf.lite.Interpreter("cifar10_quant_model.tflite")

2. interpreter.allocate_tensors()

5. output_details = 

interpreter.get_output_details()[0]

6. img_pred =np.argmax(interpreter.

get_tensor(output_details['index'][0])))

3. set_input_tensor(interpreter, image)

4. interpreter.invoke()
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TensorFlow Lite Micro - Paper

MLSys 2021: TensorFlow Lite Micro TFLM

https://arxiv.org/abs/2010.08678
https://vimeo.com/560183203
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TensorFlow Lite Micro Hello World Model
Code Walkthrough!

hello_word.ino
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Model

[0, ……………………….  6.28]

Hello World TFLM model  

INPUT

OUTPUT
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Model

[0, ……………………….  6.28]

Hello World TFLM model  

…

Model.tflite Model.ccFloat

Int8

Int8

Float

INPUT

OUTPUT
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Input data        

Pre-Process

Pos-Process

Action

X

Hello World TFLM Components  
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model.cpp
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INPUT

OUTPUT
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Used if you do not have problem with memory 

Load ALL Ops 
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<3>

Used if you have problem with memory 

Load only the needed Ops 
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X = (inference_count/1000) * 6.2831
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constants.h

arduino_constants.cpp
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arduino_output_handler.cpp
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Reading Material
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Main references

I want to thank Shawn Hymel and Edge Impulse, Pete Warden and Laurence Moroney from 
Google, Professor Vijay Janapa Reddi and Brian Plancher from Harvard, and the rest of the 
TinyMLedu team for preparing the excellent material on TinyML that is the basis of this course at 
UNIFEI.

The IESTI01 course is part of the TinyML4D, an initiative to make TinyML education 
available to everyone globally.  

• Harvard School of Engineering and Applied Sciences - CS249r: Tiny Machine Learning
• Professional Certificate in Tiny Machine Learning (TinyML) – edX/Harvard
• Introduction to Embedded Machine Learning - Coursera/Edge Impulse
• Computer Vision with Embedded Machine Learning - Coursera/Edge Impulse
• Fundamentals textbook: “Deep Learning with Python” by François Chollet
• Applications & Deploy textbook: “TinyML” by Pete Warden, Daniel Situnayake
• Deploy textbook “TinyML Cookbook” by Gian Marco Iodice

https://shawnhymel.com/
https://petewarden.com/
http://www.laurencemoroney.com/
https://scholar.harvard.edu/vijay-janapa-reddi
https://brianplancher.com/
http://tinymledu.org/
https://tinyml.seas.harvard.edu/4D/
https://sites.google.com/g.harvard.edu/tinyml/home
https://www.edx.org/professional-certificate/harvardx-tiny-machine-learning
https://www.coursera.org/learn/introduction-to-embedded-machine-learning
https://www.coursera.org/learn/computer-vision-with-embedded-machine-learning
https://www.manning.com/books/deep-learning-with-python
https://www.oreilly.com/library/view/tinyml/9781492052036/
https://github.com/PacktPublishing/TinyML-Cookbook
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Thanks


