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EI Studio Data Ingestion 
Alternative methods
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1. SmartPhone 

https://github.com/Mjrovai/TinyML4D/blob/main/SciTinyM-2023/Marcelo_Rovai_presentation/1-Image_Classification_smartphone.pdf
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1. Data Ingestion using Smart Phone

https://docs.edgeimpulse.com/docs/development-platforms/using-your-mobile-phone
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1. Data Capture and model Training
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1. Off-Line Inference
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2. Web-USB (Arduino CLI

https://github.com/Mjrovai/TinyML4D/blob/main/SciTinyM-2023/Marcelo_Rovai_presentation/2-TinyML_Arduino%20Kit-Connection_to_EI.pdf
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2. Data Ingestion using  Arduino-Cli + Web-USB (or EI-CLI)

https://docs.edgeimpulse.com/docs/development-platforms/fully-supported-development-boards


10https://docs.arduino.cc/resources/datasheets/ABX00069-datasheet.pdf

https://docs.arduino.cc/resources/datasheets/ABX00069-datasheet.pdf
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2. Web-USB (.uf2)

https://github.com/Mjrovai/TinyML4D/blob/main/SciTinyM-2023/Marcelo_Rovai_presentation/3-Wio_Terminal_Installation.pdf
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1. Connect Wio Terminal to your computer. 
2. Entering the bootloader mode by sliding the power 

switch twice quickly. 
3. An external drive named Arduino should appear in your 

PC. 
4. Drag the the downloaded Edge Impulse uf2 firmware 

files to the Arduino drive. Now, Edge Impulse is loaded 
on Seeeduino Wio Terminal!

2. (.uf2) Firmware installation

https://github.com/Seeed-Studio/Seeed_Arduino_edgeimpulse/releases/tag/1.4.0
https://github.com/Seeed-Studio/Seeed_Arduino_edgeimpulse/releases/tag/1.4.0
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3. Data-Forward

https://github.com/Mjrovai/TinyML4D/blob/main/SciTinyM-2023/Marcelo_Rovai_presentation/4-ESP32_ACC-Motion_Classification.pdf
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3. Data-Forward

https://www.hackster.io/mjrobot/tinyml-made-easy-anomaly-detection-motion-classification-958fd2
https://www.hackster.io/mjrobot/exploring-machine-learning-with-the-new-xiao-esp32s3-6463e5


16

2. Data Ingestion using  EI-Cli + Data Forward

$ edge-impulse-data-forwarder --clean

https://docs.edgeimpulse.com/docs/edge-impulse-cli/cli-data-forwarder
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4. Uploading Data 
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4. Data Ingestion using Upload existing Data 

(CBOR, JSON, CSV), or as WAV, JPG or PNG files.

https://docs.edgeimpulse.com/docs/edge-impulse-cli/cli-uploader
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4. Uploading .wav data 

oooo

.wav

https://www.hackster.io/mjrobot/tinyml-made-easy-sound-classification-kws-2fb3ab
https://www.hackster.io/mjrobot/tinyml-made-easy-keyword-spotting-kws-5fa6e7
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https://github.com/YoongiKim/CIFAR-10-images

4. Uploading .jpg data 

https://github.com/YoongiKim/CIFAR-10-images
https://github.com/Mjrovai/TinyML4D/blob/main/SciTinyM-2023/Marcelo_Rovai_presentation/5-Image_Classification_CIFAR_10.pdf
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5. (.CSV) PLX-DAQ (Windows)

https://github.com/Mjrovai/TinyML4D/blob/main/papers/AFIB_SR_detection_TinyML.pdf
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5. (.CSV) PLX-DAQ (Windows)
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5. Data Ingestion using  PLX-DAQ (Windows) => Final Format: .csv 

https://www.youtube.com/watch?v=BwbmNle2CZo

https://www.youtube.com/watch?v=BwbmNle2CZo
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5. (.CSV) PySerial 
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5. Data Ingestion using  Python (PySerial) => Final Format: .csv 
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6. (.csv) by Bluetooth 

https://www.hackster.io/mjrobot/sensor-datalogger-50e44d
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6. (.csv) by Bluetooth 
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6. (.csv) by Bluetooth 
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7. (.json) 
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7. Raw Uploader (.json files)

.json 
(Training as DNN)

https://colab.research.google.com/github/ShawnHymel/computer-vision-with-embedded-machine-learning/blob/master/1.3.1%20-%20Using%20Colab%20to%20Curate%20and%20Upload%20a%20Dataset/ei_image_raw_uploader.ipynb#scrollTo=jhHG2__GyJjs
https://www.hackster.io/mjrobot/tinyml-made-easy-exploring-regression-white-wine-quality-9a7197


31

Data Ingestion
             Summary
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Temperature Dependence 
Psychoacoustics 

Simple TinyML Proof-of-concept 

https://www.hackster.io/mjrobot/listening-temperature-with-tinyml-7e1325

https://www.hackster.io/mjrobot/listening-temperature-with-tinyml-7e1325
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https://www.youtube.com/watch?v=Ri_4dDvcZeM
 (min: 0.17 => min 2:37)

http://www.eecs.qmul.ac.uk/~josh/
documents/2018/19737.pdf

https://www.youtube.com/watch?v=Ri_4dDvcZeM
http://www.eecs.qmul.ac.uk/~josh/documents/2018/19737.pdf
http://www.eecs.qmul.ac.uk/~josh/documents/2018/19737.pdf
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Experiment Overview
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Voice Recorder

Sample Sound:
• 16KHz
• PCM – 16bits
• Mono

Classes:
• Hot
• Cool
• Noise

Ambient Temperature: 19oC
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Class: Cool

Cool Water Temperature: 11oC
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Class: Hot

Hot Water Temperature: 61oC



38Data captured using app Voice Recorder and uploaded to Computer 
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Raw Data uploaded to Edge Impulse Studio as .wav 
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Raw Data cleaned as split in 1 second samples 



41Raw Data cleaned as split in 1 second samples 
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Audio (MFE)
Extracts a 
spectrogram from 
audio signals using 
Mel-filterbank 
energy features, 
great for non-voice 
audio.
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Cool Water 1 second sample  
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Hot Water 1 second sample 
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Noise 1 second sample 
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Live Classifier (Off line) using iphone
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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


