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DAY 1 : Physical Computing and Automation Basics
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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 ‘Group Chat’ by maximizing the chat widget in your dock.

• Submit questions for the lecturer using the Q&A widget. They will follow-up 
after the lecture portion concludes.
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Don Wilcher
Visit ‘Lecturer Profile’ in your console for more details.
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Freenove Ultimate Starter Kit for Raspberry Pi 4 B 3 B+

Course Kit
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Agenda:
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• Introduction to the Raspberry Pi 4 (RPi4)
• What is Physical Computing?
• What is Physical Computing Automation?
• What is Processing?
• Lab: A Processing LED Flasher
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Introduction to the RPi4. . .
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Introduction to the RPi4. . .
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Introduction to the RPi4. . .

8https://www.raspberrypi.org/products/raspberry-pi-4-model-b/specifications/
Source:

https://www.raspberrypi.org/products/raspberry-pi-4-model-b/specifications/
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Question 1

What Bluetooth specification is implemented on a RPI4?
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Introduction to the RPi4. . .

10https://www.raspberrypi.org/products/raspberry-pi-4-model-b/specifications/
Source:

https://www.raspberrypi.org/products/raspberry-pi-4-model-b/specifications/


Sponsored By

Introduction to the RPi4. . .
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Source:
https://www.raspberrypi.org/documentation/usage/gpio/

https://www.raspberrypi.org/documentation/usage/gpio/
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Introduction to the RPi4. . .
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Source:

What is MIPI?
a) MIPI is the Mobile Industry Processor Interface.
b) The MIPI is a standard that defines industry specifications for the 
design of mobile devices such as

i. smartphones
ii. tablets
iii. laptop computers
iv. hybrid devices

Specifications. . .

https://www.mipi.org/specifications/dsi

https://www.mipi.org/specifications/dsi
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Introduction to the RPi4. . .
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Source:

What is MIPI?
There are two standard MIPI ports packaged on a RPi4.

a) Camera Serial Interface (CSI)
i. A specification of the MIPI Alliance
ii. Defines an interface between a camera and a host processor

b) Display Serial Interface (DSI)
i. A specification of the MIPI Alliance
ii. A versatile, high-speed interface for displays in smartphones, 

tablets, laptop computers, automotive and other platforms.

Specifications. . .

https://www.mipi.org/specifications/dsi

https://www.mipi.org/specifications/dsi


Sponsored By

Introduction to the RPi4. . .
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Source:

What is MIPI?
Specifications. . .

https://www.mipi.org/specifications/dsi

https://www.mipi.org/specifications/dsi
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Introduction to the RPi4. . .
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Source:

What is MIPI?
Specifications. . .

https://www.raspberrypi.org/documentation/hardware/display/

DSI Port

https://www.raspberrypi.org/documentation/hardware/display/
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Introduction to the RPi4. . .
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Source:

What is MIPI?
Specifications. . .

CSI Port

https://projects.raspberrypi.org/en/projects/getting-started-with-picamera

https://projects.raspberrypi.org/en/projects/getting-started-with-picamera
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Question 2

What is MIPI?
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What is Physical Computing?...
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Physical Computing
Physical computing, in the broadest sense, means building interactive physical 
systems by the use of software and hardware that can sense and respond to the 
analog world
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Concept

What is Physical Computing?...
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Question 3

What world does Physical Computing interact with?
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Source:
https://projects.raspberrypi.org/en/projects/getting-started-with-picamera

What is Physical Computing?

Concept

https://projects.raspberrypi.org/en/projects/getting-started-with-picamera
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What is Physical Computing?...

A Basic Physical 
Computing 
Device: DC Motor 
Controller

Concept

https://youtu.be/GsazTRleXfM

https://youtu.be/GsazTRleXfM
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What is Physical Computing?...

A Basic Physical 
Computing Device: 
DC Motor Controller 
Block Diagram

Breadboard Wiring 
Diagram

Concept
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What is Physical Computing?...

A Basic Physical 
Computing Device: 
DC Motor Controller 
Block Diagram

Python Code

Concept
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What is Physical Computing?...

A Basic Physical Computing Device: 
DC Motor Controller Block Diagram

Concept
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Automation – use of control systems and information technologies to reduce 
the need for human work in the production of goods and services. In the scope 
of industrialization, automation is a step beyond mechanization [1].

What is Physical Computing Automation?

Physical Computing Automation
Creating control systems that use sensors and information technologies that 
augment the human worker (aka production operator).

https://en.wikipedia.org/wiki/Automation
Source:

https://en.wikipedia.org/wiki/Automation
https://en.wikipedia.org/wiki/Control_system
https://en.wikipedia.org/wiki/Information_technology
https://en.wikipedia.org/wiki/Industrialization
https://en.wikipedia.org/wiki/Mechanization
https://en.wikipedia.org/wiki/Automation
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What is Physical Computing Automation?

O’Sullivan, D., & Igoe, T. (2004). Physical computing: Sensing and controlling the physical world with computers. Boston, MA: 
Thompson.

Physical Computing Concept
Source:



Sponsored By

28

What is Physical Computing Automation?

O’Sullivan, D., & Igoe, T. (2004). Physical computing: Sensing and controlling the physical world with computers. Boston, MA: 
Thompson.

Physical Computing Automation Concept

Operator Sensors Control 
System

Information 
Technologies

Source:
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A programming language created to make programming interactive graphics 
easier. 

What is Processing?

Processing is comprised of 
multiple computer 
languages

Reas, C., & Fry, B. (2015). Getting started with processing (2nd ed). Make: Community.
Source:
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What is Processing?...

Downloading 
Processing

https://pi.processing.org/download/
Source:

https://pi.processing.org/download/
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What is Processing?...

https://pi.processing.org/download/
Source:

https://pi.processing.org/download/
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Question 4

What is the design concept behind the Processing Language?
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What is Processing?...

Processing installed 
successfully on a 
RPi4 !
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What is Processing?...

Processing Integrated 
Development Environment 
(IDE)
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What is Processing?...

Processing 
Coordinating 

System

https://processing.org/tutorials/drawing/
Source:

https://processing.org/tutorials/drawing/
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What is Processing?...

How to use the 
Coordinate System 
to create Shapes in 

Processing
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Processing 
Code for 

creating a Box

What is Processing?...
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Processor Coordinate 
System Example

What is Processing?...

(x    ,     y,    width,  height);

(x1 ,     y1,    x2,         y2);
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Lab: A Processing LED Flasher 
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Lab: A Processing LED Flasher… 
Big IDEAS:

1. Learners will be able to explain to Physical Computing and Automation 
Concepts.

2. Learners will be able to explain Constructs.
3. Learners will be able to install the Processing programming language.
4. Learners will be able to upload and run a basic shape processing code on 

a Raspberry Pi 4 computer.
5. Learners will be able to upload and run a digital LED flasher processing 

code on a Raspberry Pi computer.
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Lab: A Processing LED Flasher… 

RPi4 LED 
Flasher

Block Diagram
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Lab: A Processing LED Flasher… 

RPi4 LED 
Flasher

Components



Sponsored By

43

RPi4 LED 
Flasher

Components

Lab: A Processing LED Flasher… 
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Lab: A Processing LED Flasher… 

RPi4 LED Flasher:
Circuit Schematic 

Diagram
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Lab: A Processing LED Flasher… 

RPi4 LED Flasher:
Breadboard 

Wiring Diagram
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Lab: A Processing LED Flasher… 

RPi4 LED Flasher:
Processing Code 

Breakdown
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Lab: A Processing LED Flasher… 

Processing 
LED Flasher:

Demo

https://youtu.be/OLGJvlmOUGE

https://youtu.be/OLGJvlmOUGE
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Question 5

What Processing Language instruction allows background switching?
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Thank you for attending
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Please consider the resources below:

• O’Sullivan, D., & Igoe, T. (2004). Physical computing: Sensing and controlling the physical world with computers. Boston, MA: Thompson.

• Reas, C., & Fry, B. (2015). Getting started with processing (2nd ed). Make: Community.

• Freenove Ultimate Starter Kit for Raspberry Pi 4 B 3 B+
• https://www.amazon.com/Freenove-Raspberry-Processing-Tutorials-

Components/dp/B06W54L7B5/ref=sr_1_1?crid=3P2WAY3NHNYUU&dchild=1&keywords=freenova&qid=1596553527&sprefix=frenova%2Caps%2C153&
sr=8-1

• MIPI DSI:
https://www.raspberrypi.org/documentation/hardware/display/

• Processing Language:
https://pi.processing.org/download/
https://processing.org/tutorials/drawing/

• Raspberry Pi 4 GPIO:
https://www.raspberrypi.org/documentation/usage/gpio/

• Raspberry PiCamera Project:
https://projects.raspberrypi.org/en/projects/getting-started-with-picamera

• Raspberry Pi 4 Specification:
https://www.raspberrypi.org/products/raspberry-pi-4-model-b/specifications/

https://www.amazon.com/Freenove-Raspberry-Processing-Tutorials-Components/dp/B06W54L7B5/ref=sr_1_1?crid=3P2WAY3NHNYUU&dchild=1&keywords=freenova&qid=1596553527&sprefix=frenova%2Caps%2C153&sr=8-1
https://www.raspberrypi.org/documentation/hardware/display/
https://pi.processing.org/download/
https://processing.org/tutorials/drawing/
https://www.raspberrypi.org/documentation/usage/gpio/
https://projects.raspberrypi.org/en/projects/getting-started-with-picamera
https://www.raspberrypi.org/products/raspberry-pi-4-model-b/specifications/
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