
 

 1 Lesson 1: Smart Light 

What you will need 
 

• CloudProfessor (CPF) 

• RGB LED  

• Light sensor 

• Arduino Leonardo 

• Arduino Shield 

• USB cable 

Learning Expectations (how learning / progress will be demonstrated) 

All Use sequences of instructions. 

Most Learn from own and others’ mistakes (bugs) and correct them. 

Some Write a fully working set of instructions with no bugs. 

Learning Objectives 

 Describe how a light sensor works. 

Be able to write code to control a RGB LED using a light sensor.  

Explain how sensors are used to control lights at home and at school. 

Overview 

In this introductory lesson to the CloudProfessor, students will explore the basics of writing algorithms using the Blockly  

editor. Students will explore existing code and use what they learnt to develop their own programs for the CloudProfessor 

to control an RGB LED with a light sensor. 

 

Curriculum Links (Computing PoS) 

Designs simple algorithms using loops, and selection i.e. if statements. (AL)  

Uses logical reasoning to predict outcomes. (AL) Detects and corrects errors i.e. debugging, in algorithms. (AL)  

Creates programs that implement algorithms to achieve given goals. (AL)  

Understands that programming bridges the gap between algorithmic solutions and computers. (AB) 

 

/ƻƳǇǳǘŀǝƻƴŀƭ ¢ƘƛƴƪƛƴƎ /ƻƴŎŜǇǘǎΥ AB = Abstraction; DE = Decomposition; AL = Algorithmic Thinking; EV = Evaluation;  

GE = Generalisation.  
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Step-by-step instructions 

1. Connect the power of CloudProfessor then press and hold the power button for two seconds; it will turn on and the 

power indicator will light up.  

 

2. Insert the Arduino Shield into Arduino Leonardo and use the USB cable to connect the CloudProfessor with Arduino 

Leonardo. Attach the light sensor to port A0 and the RGB LED light component to port D7.  

 

3. When the CloudProfessor detects the Arduino Leonardo, a notification will appear on your device; click the  

notification to launch the !ǊŘǳƛƴƻ [ŜƻƴŀǊŘƻ APP, and then select the /tC !ǊŘǳƛƴƻ .ƭƻŎƪƭȅ app. Click on [Ŝǎǎƻƴ мΦ 

 

 

4. Press the ŜȄŜŎǳǘŜ button to enter the ŎƻƴǘǊƻƭ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ (UI). The UI can be used to adjust the mixture of the 

red, green and blue light (0~255), creating various colour effects. Move the sliders to create different colour effects. 

  

5. Press the ŜŘƛǘ button to enter the ǇǊƻƎǊŀƳ ŜŘƛǝƴƎ ǇŀƎŜ.  
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CPF Arduino Blockly app 

Edit button 

Execute button 

Control user interface (UI) Program editing page 



 

 3 Lesson 1: Smart Light 

Exploring the code (Blockly) 

Let’s explore the code. 
 

1. Light Get Value: 

 

The [ƛƎƘǘ DŜǘ ±ŀƭǳŜ block returns the value of the light sensor (Returns a numeric value 

based on the brightness level of the environment).  

 

 

2. RGB LED Setting Get setting value: 

 

The wD. [95 {ŜǩƴƎ DŜǘ ǎŜǩƴƎ ǾŀƭǳŜ returns the red, green and blue values taken from the program control user 

interface (UI). In this example, when the light sensor value is less than (<) 500 (the if condition is true) the program 

will read the red, blue, green light values determined by the user in the program UI, and use these values to set the 

colour of the RGB LED light component through the cloud. 

 

3. RGB LED Setting colour with: 

 

The wD. [95 {ŜǩƴƎ ŎƻƭƻǳǊ ǿƛǘƘ block sets the colour of the attached RGB LED.  

The colour can be either set manually (н) or controlled by the program UI (м).  

 

 

 

 

 

 

 

 

 

 

4. If / else: 

 

The ƛŦ κ ŜƭǎŜ block is used to conditionally run code  

depending on whether a Boolean condition is true 

or false. In this example, if the light sensor value is 

less than (<) 500, the RGB LED light will light up; or 

else (else), if the light sensor value is greater than 

or equal to 500, the RGB LED light will automatical-

ly turn off. 

 

 

 

5. Set CPF control request: 

 

Finally, the {Ŝǘ /tC ŎƻƴǘǊƻƭ ǊŜǉǳŜǎǘ block at the end of the program tells the program to run the code from the  

beginning again. The program will continuously repeat until the user closes the app or stops the program manually.  
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Try changing the value in the if condition from 500 to 1000 and see how the behaviour of the smart light 

changes. Try finding your best light sensing control value during night-time. 
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Exploring the code (JavaScript) 

Let’s explore the code. 
 

1. var value = cpf.get(“light sensor”); 

 

The ŎǇŦΦƎŜǘόάƭƛƎƘǘ ǎŜƴǎƻǊέύΤ statement returns the value of the light sensor . 

(Returns a numeric value based on the brightness level of the environment) and 

stores it in a variable called value. ǳƛΦǎŜǘόάƭƛƎƘǘ ǎŜƴǎƻǊέΣ ǾŀƭǳŜύΤ reads the value  

taken from the light sensor and displays it in the program control Interface (UI).  

 

2. var r = ui.get(“rgb led”, “r”); 

 

The ǾŀǊ Ǌ Ґ ǳƛΦƎŜǘόάǊƎō ƭŜŘέΣ άǊέύΤ statement returns the red value set by the user 

in the UI and stores this in a variable called ‘r’. This is repeated for the green and 

blue values. 

 

 

3. cpf.set(“rgb led”, r, g, b); 

 

The ŎǇŦΦǎŜǘόάǊƎō ƭŜŘέΣ ǊΣ ƎΣ ōύΤ statement sets the colour of the attached RGB LED.  

The colour can be either set manually (н) or controlled by the program UI (м)  

 

 

 

4. If / else: 

 

The ƛŦ κ ŜƭǎŜ statement is used to conditionally run code  

depending on whether a Boolean condition is true or false.  

In this example, if the light sensor value is less than (<) 500, the RGB LED 

light will light up (based on the values taken from the UI); or else (else), if 

the light sensor value is greater than (>) 500, the RGB LED light will  

automatically turn off: cpf.set(“rgb led”, 0, 0, 0); 

 

 

 

 

 

5. cpf.repeat(); 

 

Finally, the ŎǇŦΦǊŜǇŜŀǘόύΤ statement at the end of the program tells the program to run the code from the  

beginning again. The program will continuously repeat until the user closes the app or stops the program manually.  
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Try changing the value in the if condition from 500 to 1000 and see how the behaviour of the smart light 

changes. Try finding your best light sensing control value during night-time. 
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Extension 

Students to create a ’Cookie Jar’ alarm that displays a warning message on their mobile device when the jar is opened.  

Students can use a real cookie jar from home or use the box that the CloudProfessor was supplied with and place the  

Arduino Leonardo with the light sensor attached inside.  

Students to write a program that will display a warning message on their mobile device and turn the RGB LED red when the 

light sensor value is > 500 (cookie jar is open).  

 

IƛƴǘΥ To display a warning message on your mobile device, use the ǇǊƛƴǘ command.   

Differentiation  

To support students, provide step by step guides.  

 

To stretch students ask them to create a flowchart / pseudocode of their code first or code their solution using JavaScript. 

Homework 

Students to write up a summary of what they’ve learned; students to include screenshots and snippets of their code in 

their summary.  

 

Students to explain how sensors can be used to control the lights in school or at home; students to include in their  

explanation some of the benefits and drawbacks of automated lighting.   

Links 

What are light sensors used for?: ƘǧǇǎΥκκǿǿǿΦǊŜŦŜǊŜƴŎŜΦŎƻƳκǎŎƛŜƴŎŜκƭƛƎƘǘ-ǎŜƴǎƻǊǎ-ǳǎŜŘ-ŘрфŎммŎопмппмрлō 

 

How do automatic headlights work?: ƘǧǇǎΥκκǿǿǿΦǉǳƻǊŀΦŎƻƳκIƻǿ-Řƻ-ŀǳǘƻƳŀǝŎ-ƘŜŀŘƭƛƎƘǘǎ-ǿƻǊƪ 

 

How to use daylight sensors in Minecraft: ƘǧǇΥκκǿǿǿΦǿƛƪƛƘƻǿΦŎƻƳκ¦ǎŜ-5ŀȅƭƛƎƘǘ-{ŜƴǎƻǊǎ-ƛƴ-aƛƴŜŎǊŀƊ 

 

5ƛǎŎƭŀƛƳŜǊΥ Use these sites at your own risk. Acer is not responsible for the content of external Internet sites. We  

recommend that you check the suitability of any recommended websites links before giving them to students. 
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