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Tiny ML Kit -
Testing the Sensors
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TinyML Kit Tests – Part 3
→ Barometric Pressure & Temperature - LPS22HB
→ Humidity and  Temperature - HTS221 
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Pressure + 
Temperature

• LPS22HB
• Ultra-compact piezoresistive 

absolute pressure sensor

• Functions as a digital output 
barometer

•Comm:
• IC interface which communicates 

through I2C or SPI
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Test: Barometric and Temperature Sensor –
LPS22HB

• Review Arduino tutorial available at:
• https://docs.arduino.cc/tutorials/nano-33-ble-

sense/barometric-sensor/

• Install required library
• Inside Arduino IDE: Tools -> Manage Libraries…

• Search LPS22HB and then install Arduino_LPS22HB

• Run the tutorial sketch; make sure of correct operation
• Sketch is included in files for this week as 

sketch_barometric/
4
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https://docs.arduino.cc/tutorials/nano-33-ble-sense/barometric-sensor/
https://docs.arduino.cc/tutorials/nano-33-ble-sense/barometric-sensor/
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Option #1:
Humidity + Temperature

• If your BLE 33 Sense board 
has this sensor only!

•HTS221
• Capacitive digital sensor for relative 

humidity and temperature
• Sensing element: polymer dielectric 

planar capacitor structure
• Factory calibrated

•Comm:
• SPI and I2C interfaces
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Test: Humidity and Temperature Sensor –
HTS221
•Review Arduino tutorial available at:
•https://docs.arduino.cc/tutorials/nano-33-ble-

sense/humidity-and-temperature-sensor
• Install required library

• Inside Arduino IDE: Tools -> Manage Libraries…
• Search HTS221 and then install Arduino_HTS221

•Run the tutorial sketch; make sure of correct 
operation
• Sketch is included in files for this week as 

sketch_humidity/
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https://docs.arduino.cc/tutorials/nano-33-ble-sense/humidity-and-temperature-sensor
https://docs.arduino.cc/tutorials/nano-33-ble-sense/humidity-and-temperature-sensor
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• Workaround/alternative to 
Option #1

• Use discrete, separate DHT22 
sensor for Humidity and 
Temperature

• DHT22
• AM2303 output calibrated digital signal.
• Single-bus data is used for communication, 

it costs 5mS for single time 
communication.

• Comm:
• Special 1-wire interfaces, implemented by 

available libraries
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Option #2:
Humidity + Temperature

Test: Humidity and Temperature Sensor –
DHT22

•Read W7_Assignment document for details on wiring 
up the sensor to the BLE 33 Sense board
• Install required library

• Inside Arduino IDE: Tools -> Manage Libraries…
• Search “DHT sensor library” and then install DHT sensor 

library, if you do not have it already installed

•Compile the sketch; make sure of correct 
operation
• Sketch is included in files for this week as sketch_dht22/
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TinyML Kit Tests – Part 4 (Optional)

→ OPTIONAL Sensor Test
        -- Gesture Detection - APDS-9960

→ OPTIONAL ML Tests
        -- ML-1: Keyword Detection 
        -- ML-2: Person Detection

Digital Proximity, Ambient Light, 
RGB and Gesture Sensor

•APDS-9960
• Gesture detection, Proximity 

detection

• Digital Ambient Light Sense (ALS)

• Color Sense (RGBC)

•Comm
• I2C-bus Fast Mode Compatible 

Interface
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Test: Digital Proximity, Ambient Light, RGB and Gesture Sensor -
APDS-9960

•Review Arduino tutorial available at:
•https://docs.arduino.cc/tutorials/nano-33-ble-

sense/gesture-sensor

•Run the tutorial
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Optional Test: KeyWord Spotting

Yes

No

Unknown
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https://docs.arduino.cc/tutorials/nano-33-ble-sense/gesture-sensor
https://docs.arduino.cc/tutorials/nano-33-ble-sense/gesture-sensor
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Optional Test: Person Detection

Person

Not a Person

● A previous edition of this course was developed in collaboration with Dr. Susan C. Schneider of 

Marquette University.

● We are very grateful and thank all the following professors, researchers, and practitioners for 

jump-starting courses on TinyML and for sharing their teaching materials:

Credits
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● Prof. Marcelo Rovai - TinyML - Machine Learning for Embedding Devices, UNIFEI

○ https://github.com/Mjrovai/UNIFEI-IESTI01-TinyML-2022.1 

● Prof. Vijay Janapa Reddi - CS249r: Tiny Machine Learning, Applied Machine Learning on Embedded IoT Devices, 

Harvard 

○ https://sites.google.com/g.harvard.edu/tinyml/home

● Prof. Rahul Mangharam – ESE3600: Tiny Machine Learning, Univ. of Pennsylvania

○ https://tinyml.seas.upenn.edu/# 

● Prof. Brian Plancher - Harvard CS249r: Tiny Machine Learning (TinyML), Barnard College, Columbia University

○ https://a2r-lab.org/courses/cs249r_tinyml/
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https://github.com/Mjrovai/UNIFEI-IESTI01-TinyML-2022.1
https://sites.google.com/g.harvard.edu/tinyml/home
https://tinyml.seas.upenn.edu/
https://a2r-lab.org/courses/cs249r_tinyml/
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● Additional references from where information and other teaching materials were gathered 

include:

References 
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● Applications & Deploy textbook: “TinyML” by Pete Warden, Daniel Situnayake

○ https://www.oreilly.com/library/view/tinyml/9781492052036/ 

● Deploy textbook “TinyML Cookbook” by Gian Marco Iodice 

○ https://github.com/PacktPublishing/TinyML-Cookbook 

● Jason Brownlee

○ https://machinelearningmastery.com/ 

● TinyMLedu

○ https://tinyml.seas.harvard.edu/ 

● Professional Certificate in Tiny Machine Learning (TinyML) – edX/Harvard

○ https://www.edx.org/professional-certificate/harvardx-tiny-machine-learning 

● Introduction to Embedded Machine Learning - Coursera/Edge Impulse

○ https://www.coursera.org/learn/introduction-to-embedded-machine-learning 

● Computer Vision with Embedded Machine Learning - Coursera/Edge Impulse

○ https://www.coursera.org/learn/computer-vision-with-embedded-machine-learning 
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