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DAY 2 : Setting Up an Arduino Nano 33 BLE Sense 
Development Environment
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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question 

asking for assistance.

• Participate in ‘Attendee Chat’ by maximizing the chat widget in your 

dock.
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Dr. Don Wilcher
Visit ‘Lecturer Profile’ in your console for more details.
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Course Kit and Materials

Arduino Nano 33 BLE Sense Board

Adafruit Parts Pal Kit

Solderless Breadboard 

https://www.amazon.com/HiLetgo-
Serial-128X64-Display-
Color/dp/B06XRBYJR8/ref=sr_1_6?crid=
1VC2UTZ2P8NWF&keywords=i2c%2Bo
led&qid=1700192985&sprefix=I2C%2
B%2Caps%2C108&sr=8-6&th=1

I2C OLED Display 

7 Segment LED Display, 

Common Cathode

https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
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• Setting Up The Libraries
      a) Adafruit GFX
      b) Adafruit SSD1306   
• Mini Labs: Hands-On Activities
       a) Blinking LED
       b) Pushbutton-Alternating Blinking LED
       c) Arduino IDE Serial Plotter
• Lab: Analog Sensor-I2C OLED Demonstrator (Bricolage)

Agenda:
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“The Internet of Things, which has been quietly building and evolving 
over the past decade, now impacts many aspects of society.” (Chua & 
Storey, 2023).

Research Perspective



Sponsored By

Information Classification: General

7

• Libraries are files written in C or C++ (.c, :cpp), providing extra functionality 
for your code. Examples include the following abilities.

       a) controlling LEDs
       b) servo motors
       c) encoders      
• To use existing libraries in the Arduino IDE, the Library Manager can be 

initiated.
• The Library Manager allows obtaining and installing libraries with ease.
• The #include statement is used to gain access to the public functions and 

constants defined by the library. 

Setting Up The Libraries   
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Question 1

What statement is used to gain access to the public 
functions and constants defined by the library?
  a) ##include
  b) #Include
  c) #included
  d) #include
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Setting Up The Libraries. . .   

Accessing the 
Library Manager
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Setting Up The Libraries. . .   

Type your Library 
searches here

The libraries that will need 
to be installed are listed 
below.
   a) Adafruit GFX
   b) Adafruit SSD1306
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Setting Up The Libraries. . .   

https://www.arduino.cc/refere
nce/en/libraries/adafruit-gfx-
library/

https://www.arduino.cc/reference/en/libraries/adafruit-gfx-library/
https://www.arduino.cc/reference/en/libraries/adafruit-gfx-library/
https://www.arduino.cc/reference/en/libraries/adafruit-gfx-library/
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Setting Up The Libraries. . .   

Github provides 
additional documentation 

for the library.

https://github.com/adafruit
/Adafruit-GFX-Library

https://github.com/adafruit/Adafruit-GFX-Library
https://github.com/adafruit/Adafruit-GFX-Library
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Question 2

In reviewing the Adafruit GFX library on slide 11, the 
Read the document link provides additional 
information using what platform?
  a) Blog
  b) word document
  c) Github
  d) Wiki
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Setting Up The Libraries. . .   

https://www.arduino.cc/refere
nce/en/libraries/adafruit-
ssd1306/

https://www.arduino.cc/reference/en/libraries/adafruit-ssd1306/
https://www.arduino.cc/reference/en/libraries/adafruit-ssd1306/
https://www.arduino.cc/reference/en/libraries/adafruit-ssd1306/
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Setting Up The Libraries. . .   

Github provides 
additional documentation 

for the library.

https://github.com/adafru
it/Adafruit_SSD1306

https://github.com/adafruit/Adafruit_SSD1306
https://github.com/adafruit/Adafruit_SSD1306
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Mini Labs: Hands-On Activities
Introduction:   

• The following Mini Labs will introduce some basic digital and analog 
input/output (I/O) capabilities of the Arduino Nano 33 BLE Sense.

• The Mini Labs will allow exploring the use of Bard AI to assist in generating 
the code for the mini labs.       

• An approach to capturing data for analysis will be presented.
• A basic Arduino example will be enhanced with the assistance of Bard AI.
• The Mini Labs will consist of the following demonstrators.
      a) Blinking LED
      b) Pushbutton – Alternating Blinking LED
      c) Arduino IDE – Serial Plotter
• Functional Overview Pinout will assist in the wiring of the Mini Lab circuits on 

a solderless breadboard.
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Pinout

Functional 
Overview  

Diagram courtesy 
of Arduino.cc

Mini Labs: Hands-On Activities
Introduction:   
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Mini Labs: Hands-On Activities. . .
Blinking LED  

Electrical Wiring Diagram: Solderless Breadboard view

Lab Objectives:
a) Test USB communication 

between  The Arduino Nano 
33 BLE Sense board and the 
development machine.

b) Test the Digital pin13 of the 
Arduino Nano 33 BLE Sense 
board.

c) Experiment with the flash 
(Blink) rate of the Example 
Code.
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Question 3

On slide 18, the external LED circuit is wired to what 
pin of the Arduino Nano 33 BLE Sense board?
  a) D12
  b) D13
  c) D15
  d) D11
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Mini Labs: Hands-On Activities
Blinking LED  

Accessing the Blink Code (Sketch)

Example>Basics>Blink
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Mini Labs: Hands-On Activities
Blinking LED  

Blink Code (Sketch)
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Mini Labs: Hands-On Activities
Pushbutton – Alternating Blinking LEDs  

Electrical Wiring Diagram: Solderless Breadboard view

Lab Objectives:
a) Test USB communication 

between  The Arduino Nano 
33 BLE Sense board and the 
development machine.

b) Test Digital pins 2, 12, and 13 
of the Arduino Nano 33 BLE 
Sense board.

c) Modify the Blink code using 
Bard AI.

d) Experiment with the flash 
(Blink) rate of the Example 
Code.
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Pushbutton Alternating Blinking LEDs Bard AI-Generated Code (Partial) 

Mini Labs: Hands-On Activities
Pushbutton – Alternating Blinking LEDs  
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Mini Labs: Hands-On Activities
Pushbutton – Alternating Blinking LEDs  

Pushbutton Alternating Blinking LEDs Bard AI-Generated Code Several Zero-Shot Learning revision 
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Question 4

In analyzing the Pushbutton – Alternating Blinking 
LEDs code, which line number reads the state of the 
pushbutton?
  a) 9
  b) 16
  c) 25
  d) 22
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Mini Labs: Hands-On Activities
Pushbutton – Alternating Blinking LEDs  

Pushbutton Alternating Blinking LEDs Controller Video Clip 

https://youtu.be/-CKXcvOhJDo

Click on the link to watch the 
Pushbutton-Alternating Blinking 

LED Controller Demo

https://youtu.be/-CKXcvOhJDo
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Mini Labs: Hands-On Activities
Arduino IDE Serial Plotter  Lab Objectives:

a) Test USB communication 
between  The Arduino Nano 
33 BLE Sense board and the 
development machine.

b) Test Analog pin A0 of the 
Arduino Nano 33 BLE Sense 
board.

c) Display the Analog voltage of 
Analog pin A0 using the 
Arduino IDE Serial Plotter
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Mini Labs: Hands-On Activities
Arduino IDE Serial Plotter Code  
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Mini Labs: Hands-On Activities
Analog Sensor Serial Plot: Arduino IDE 

Serial Plot  
Accessing the 
Serial Plotter

Analog Sensor 
Serial Plot Code

Analog Plot 



Sponsored By

Information Classification: General

30

Lab: Analog Sensor I2C OLED Demonstrator (Bricolage)
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Lab Objectives:
• Participants will learn to wire the Analog Sensor I2C OLED 

demonstrator.
• Participants will learn to install the Adafruit GFX and the Adafruit 

SSD1306 OLED libraries.
• Participants will learn to program the Arduino Nano 33 BLE Sense 

board.
• Participants will learn how to run the Analog Sensor I2C OLED 

demonstrator.
 

Lab: Analog Sensor I2C OLED Demonstrator (Bricolage). . .
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What is Bricolage?

Lab: Analog Sensor I2C OLED Demonstrator (Bricolage). . .

Bard AI-Generated Explanation. 
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Concept System Block Diagram

Lab: Analog Sensor I2C OLED Demonstrator (Bricolage). . .
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Electrical Wiring 
Diagram:
Solderless 
Breadboard view

Lab: Analog Sensor I2C OLED Demonstrator (Bricolage). . .
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Electronic Circuit 
Schematic 
Diagram

Lab: Analog Sensor I2C OLED Demonstrator (Bricolage). . .
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Solderless 
Breadboard Build

Lab: Analog Sensor I2C OLED Demonstrator (Bricolage). . .
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Arduino 
Nano 33 BLE 
Sense Code: 

Part 1

Lab: Analog Sensor I2C OLED Demonstrator (Bricolage). . .
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Lab: Analog Sensor I2C OLED Demonstrator (Bricolage). . .

Arduino 
Nano 33 BLE 
Sense Code: 

Part 2
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Solderless 
Breadboard Build: 

Demonstrator 
Powered ON and 

Functional

Lab: Analog Sensor I2C OLED Demonstrator (Bricolage). . .
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Running Analog Sensor I2C OLED Demonstrator on the Solderless Breadboard

Click on the link to watch the Analog 
Sensor I2C OLED Demonstrator

Lab: Analog Sensor I2C OLED Demonstrator (Bricolage). . .

https://youtu.be/7NmV3JOaii8

https://youtu.be/7NmV3JOaii8
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Question 5

In analyzing the Analog Sensor I2C OLED 
Demonstrator code on slide 38, if(potvalue < 800) 
what is the output response of the LED indicator?
  a) on
  b) off
  c) tri-state
  d) None of the above
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Please consider the resources below:

Chua, C.E., & Storey, V.C. (2022). A tutorial on prototyping internet of things device and systems: A gentle 
introduction to technology that shapes our lives. Communications of the Association for Information 
Systems, 51(34), 327-364. 
https://www.researchgate.net/publication/360263045_A_Tutorial_on_Prototyping_Internet_of_Things_Dev
ices_and_Systems_A_Gentle_Introduction_to_Technology_that_Shapes_Our_Lives

Course_Lab_project_code.zip folder: Github Repository: https://github.com/DWilcher/HCI_Electronics

Kurniawan, A. (2021). Iot projects with arduino nano 33 ble sense. Apress. 
https://link.springer.com/chapter/10.1007/978-1-4842-6458-4_3

https://www.researchgate.net/publication/360263045_A_Tutorial_on_Prototyping_Internet_of_Things_Devices_and_Systems_A_Gentle_Introduction_to_Technology_that_Shapes_Our_Lives
https://www.researchgate.net/publication/360263045_A_Tutorial_on_Prototyping_Internet_of_Things_Devices_and_Systems_A_Gentle_Introduction_to_Technology_that_Shapes_Our_Lives
https://github.com/DWilcher/HCI_Electronics


Thank You

Sponsored by


	Slide 1: Understanding Sensors and Data Analysis Using the Arduino Nano 33 BLE Sense
	Slide 2: Webinar Logistics
	Slide 3
	Slide 4
	Slide 5: Agenda:
	Slide 6: Research Perspective
	Slide 7: Setting Up The Libraries   
	Slide 8
	Slide 9: Setting Up The Libraries. . .   
	Slide 10: Setting Up The Libraries. . .   
	Slide 11: Setting Up The Libraries. . .   
	Slide 12: Setting Up The Libraries. . .   
	Slide 13
	Slide 14: Setting Up The Libraries. . .   
	Slide 15: Setting Up The Libraries. . .   
	Slide 16: Mini Labs: Hands-On Activities Introduction:   
	Slide 17: Mini Labs: Hands-On Activities Introduction:   
	Slide 18: Mini Labs: Hands-On Activities. . . Blinking LED  
	Slide 19
	Slide 20: Mini Labs: Hands-On Activities Blinking LED  
	Slide 21: Mini Labs: Hands-On Activities Blinking LED  
	Slide 22: Mini Labs: Hands-On Activities Pushbutton – Alternating Blinking LEDs  
	Slide 23: Mini Labs: Hands-On Activities Pushbutton – Alternating Blinking LEDs  
	Slide 24: Mini Labs: Hands-On Activities Pushbutton – Alternating Blinking LEDs  
	Slide 25
	Slide 26: Mini Labs: Hands-On Activities Pushbutton – Alternating Blinking LEDs  
	Slide 27: Mini Labs: Hands-On Activities Arduino IDE Serial Plotter  
	Slide 28: Mini Labs: Hands-On Activities Arduino IDE Serial Plotter Code  
	Slide 29: Mini Labs: Hands-On Activities Analog Sensor Serial Plot: Arduino IDE Serial Plot  
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42: Thank you for attending
	Slide 43: Thank You

