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Topics to cover... 
...

• What is a credit card-sized computer?  
 

• What is Raspberry Pi?  
 

• What is Arduino?  
 Arduino? 

• Steps for creating your invention  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Credit-card sized 
computers
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Computers 

Image source: 
• http://store.hp.com/  
• http://www.apple.com  
• http://dell.com 
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http://store.hp.com/
http://www.apple.com
http://dell.com


Credit card-sized computer 
Low cost 
 Small 
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Image source: http://
techwatch.keeward.com/geeks-and-nerds/
arduino-vs-raspberry-pi-vs-cubieboard-vs-
gooseberry-vs-apc-rock-vs-olinuxino-vs-
hackberry-a10/
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Examples of credit card-sized computer 
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Arduino 
https://www.arduino.cc

Raspberry Pi 
https://www.raspberrypi.org 

BeagleBone Black 
http://beagleboard.org/black  

OLinuXino 
https://www.olimex.com/Products/
OLinuXino

ODROID-C1 
http://www.hardkernel.com/ 

https://www.arduino.cc
https://www.raspberrypi.org
http://beagleboard.org/black
https://www.olimex.com/Products/OLinuXino
http://www.hardkernel.com/
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Why credit card-sized computers? 
?

• Low cost  

• Small  

• Portable  

• Programmable  

• Can be used as a desktop computer  
 

• Can be connected to other electronic components to make different 
devices 
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I don’t know programming… 
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Image source: 
• http://s4a.cat  
• https://www.arduino.cc/en/Guide/Windows 

Easy-to-learn programming tools are available 

Programming using drag-and-drop interface 

http://s4a.cat
https://www.arduino.cc/en/Guide/Windows
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Kids all over the world start learning credit card-sized computers ... 
...
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Image source: 
• https://www.raspberrypi.org/blog/annabels-goblin-detector/  
• https://www.raspberrypi.org/blog/lincoln-heard-minibeasts-and-raspberry-pi/  
• http://www.rs-online.com/designspark/electronics/blog/designspark-pcb-winter-workshops-in-hkust 

https://www.raspberrypi.org/blog/annabels-goblin-detector/
https://www.raspberrypi.org/blog/lincoln-heard-minibeasts-and-raspberry-pi/
http://www.rs-online.com/designspark/electronics/blog/designspark-pcb-winter-workshops-in-hkust
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Inventions using credit card-sized computers by kids all over the world… 
...
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Image source: 
• https://www.raspberrypi.org/blog/annabels-goblin-detector/   
• http://www.penguintutor.com/electronics/bee  
• https://blog.arduino.cc/2015/10/20/increasing-citizens-responses-to-the-haze-with-arduino-uno/  
• https://www.youtube.com/watch?v=s7eNVSqUSpA 

https://www.raspberrypi.org/blog/annabels-goblin-detector/
http://www.penguintutor.com/electronics/bee
https://blog.arduino.cc/2015/10/20/increasing-citizens-responses-to-the-haze-with-arduino-uno/
https://www.youtube.com/watch?v=s7eNVSqUSpA


Raspberry Pi
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Image source: 
• https://www.raspberrypi.org/ 
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https://www.raspberrypi.org/
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What is Raspberry Pi? 

• Low cost, credit card-sized computer that plugs into a computer monitor 
or TV, and uses a standard keyboard and mouse 

 

• Capable of doing everything you’d expect a desktop computer to do, from 
browsing the Internet and playing high-definition video, to making 
spreadsheets, word-processing, and playing games 

 

• Can be connected to other electronic components to make different 
devices  

• Can be used to learn how to program in languages like Scratch and Python 
 Scratch  Python

12

Image source: 
• http://hken.rs-online.com/ 

http://hken.rs-online.com
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Raspberry Pi models 
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Raspberry Pi A+ 

Comparison  :  
https://www.raspberrypi.org/documentation/hardware/raspberrypi/models/specs.md

Raspberry Pi B+ 

Raspberry Pi 2 B

https://www.raspberrypi.org/documentation/hardware/raspberrypi/models/specs.md
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 USB  

 

 

HDMI
 

 SD Card 

 

 

Image source: 
• https://www.raspberrypi.org/wp-content/uploads/2012/12/quick-start-guide-v1.1.pdf 
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https://www.raspberrypi.org/wp-content/uploads/2012/12/quick-start-guide-v1.1.pdf


Connect to a display, keyboard 
and mouse  Raspberry Pi
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What can Raspberry Pi be used for? 

• Browsing the internet  

• Playing music and video  

• Word processing   

• Learning mathematics  

• Learning programming  

• Playing games 
16
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Raspberry Pi connects to the Physical World… 
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https://www.youtube.com/watch?v=VZx22ZWTnb0

https://www.youtube.com/watch?v=VZx22ZWTnb0
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Programming with Raspberry Pi 

18

Python 
Sonic Pi 

Scratch 

•You can also use C,  
C++, Java, HTML, 
etc. 

•  C, C++, 
Java, HTML 



Arduino
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Image source: 
• https://www.arduino.cc
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https://www.arduino.cc
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What is Arduino? 
 Arduino

• An open-source prototype platform based on easy-to-
use hardware and software  

 

• Can be connected to other electronics components to 
make different devices  

20
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Some of the Arduino models 
 Arduino 
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Arduino UNO / Genuino UNO 

Comparison  :  
https://www.arduino.cc/en/Products/Compare 

Arduino Due Arduino Yun

Arduino LeonardoArduino Zero

https://www.arduino.cc/en/Products/Compare
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Sockets for connecting the Arduino to other electronics 

Power connector 

USB connector used 
to load programs on 
to Arduino from 
computer USB  

 Arduino

Sockets for connecting the Arduino to other electronics 

Image source: 
• https://www.arduino.cc
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https://www.arduino.cc
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What can Arduino be used for? 
Arduino 

• Able to read inputs, such as light on sensor, a finger on a 
button, or a Twitter message  

Twitter  

• Generate an output such as activating a motor, turning 
on an LED, publishing something online  

LED

23
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What can Arduino be used for? 
Arduino 
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Arduino 
Arduino LED

Image source: 
• http://playground.arduino.cc/Main/ArduinoComic 

http://playground.arduino.cc/Main/ArduinoComic
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Programming the Arduino: Arduino IDE 
 Arduino: Arduino IDE
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Image source: 
• https://www.arduino.cc

https://www.arduino.cc


© 2015-2016 YIP Chi Lap [Beta]Invention for Schools Contest

Programming the Arduino: Scratch for Arduino 
 Arduino: Scratch for Arduino
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Image source: 
• http://s4a.cat 

http://s4a.cat


Steps for creating your 
invention 
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What is an invention? 

• Any product / device that is created by you  
 

• Innovative  

• Practical 

28
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Motivation 

• You have identified some problem in your daily life that you would like to solve  
 

• Example  

• Your classmate always forget to turn off the light before they leave the 
classroom, which is not environmentally friendly 

 

• Can you invent a device to solve the problem? 
 

• If there is no one in the room for a long time, then light will turn off 
automatically. 

29
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Design… 
...

30

Input  Output 🔮
Process  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💻👻
Input ➙ Process ➙ Output 

 ➙  ➙ 
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Input

 
Process

 
Output
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Input 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📷

🔦

🎹

Button 

Tilt switch 

Bar code reader 

Light sensor Rotary switch 

Camera, Webcam  

Keyboard, mouse, joystick 

Temperature 
sensor 

Music keyboard

Power switch 

… What else ? 
… ?
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Process  

• Turn the input data into something we want and output 

33

✔ ➕ ➖ ✖

➗❌ 🔃
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Output  

🔊

💻
🎶

💡Light  

Graphic / Text Display  
 / 

Sound  

Motion  

… What else ? 
… ?
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🔮

Use of Raspberry Pi and Arduino… 
Arduino…

35

Input  Output 

Process  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Decorate your invention 
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🔮
🎨

🎈

✂

✏

📐🔊

🎀

🍀

😅

🎁

💡

📏

🐼

🚀
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Test your invention 
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• Design an experiment plan  
 

• Carry out the experiment and collect the data / result  
 

• Improve your invention according to the result of the 
experiment  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Upcoming events 

• 2015-11-14[Sat] 
• am Talk on “Basic Raspberry Pi” 

 
• pm Talk on “Basic Arduino”  

Arduino  

• 2015-12-05[Sat] 
• am Talk on “Intermediate Raspberry Pi” 

 
• pm Talk on “Intermediate Arduino” 

Arduino

📅
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Reference 

• Arduino  
https://www.arduino.cc/  

• Raspberry Pi  
https://www.raspberrypi.org/  

• RS Components, Ltd  
http://hken.rs-online.com/web/  

• Invention for Schools Contest  
http://i.cs.hku.hk/~i4s/ 
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🔗

https://www.arduino.cc
https://www.raspberrypi.org
http://hken.rs-online.com/web/
http://i.cs.hku.hk/~i4s/


Thank you 

Questions? ?
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