Lesson 1
|® Smart Light > Acer CloudProfessor
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e What you will need

. CloudProfessor (CPF) @
RGB LED
Light sensor
Arduino Leonardo G ‘

.

) Arduino Shield
o USB cable

e N
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.
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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.

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.

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)

[ 2YLdzi I a2y | £ ¢ KAB 3Apskrattidn; DE 2 NefdSdoditidnYAL = Algorithmic Thinking; EV = Evaluation;
GE = Generalisation.
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a Step-by-step instructions

acer | (&%
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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 ! NR dzA y 2 AP éhytheNdR&tthe/ t C | NR dzAagp2Clickdhp O3 & 2y
CPF Gigo1247A
4. Pressthe S E S Chdribro enterthe O2 y (i NB £ dz3US.NHe Wl yadi 8 dbHd lko@dfust 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 S RButtontoenterthe LINR AN} ¥ SRAay 3 LI 3S
€ CPF Control U | ST
[Pty -
(=2
e
1 o
1 variabien
1 Furctions.
Manual Mode
Edit button ..‘- Light Sensor 761
RGE LED
Execute button i ° @ ’
Mac® 0
E m E : . :
< o o |
CPF Arduino Blockly app Control user interface (Ul) Program editing page
g
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a Exploring the code (Blockly)

Let’s explore the code.

1. Light Get Value:

> Tn e The[ A 3K (G Dofdk returhsfthdzBlue of the light sensor (Returns a numeric value
. based on the brightness level of the environment).
. . (1] RGB LED Setting Get setting value
2. RGB LED Setting Get setting value: .

ThewD. [ 95 { Sky3 ebusthe Sd gfedn ad bifiedafies taken from the program control user
interface (Ul). 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 Ul, and use these values to set the
colour of the RGB LED light component through the cloud.

3. RGB LED Setting colour with: n

ThewD. [ 95 { Sk yHockGedsthe cdihi} oftthe @ttéched RGB LED.
The colour can be either set manually (H) or controlled by the program Ul (M.

RGB LED Setting colour with

RGB LED Setting colour with (1] RGB LED Setting Get setting value

—

RGB LED Setting colour with

4, If / else:
Light GetValue EEB E)
TheA T blockif udeto 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 RGB LED Setting colour with fi RGBLED Setting Get setting value
else (else), if the light sensor value is greater than .
or equal to 500, the RGB LED light will automatical-
ly turn off.

—

RGB LED Setting colour with
—

5. Set CPF control request: [ =EEiaaeloyiie N

Finally, the{ S / t C O 2 pldikNRtHe enbldB themSgrain 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.

@ 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.

- J
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a Exploring the code (JavaScript)

BYOC

Let’s explore the code.

@

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

var value = cpf.get("light sensor");

The O LJT IASAikO0 ¢ GitFeyhénrdddrns the value of the light sensor .

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

ui.set("light sensor”, value);

stores it in a variable called value. dzA @& & & & (i ¢ @ISty deddbe value

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

var r = ui.get(“rgb led” ,r" ) ;

The @ NJ NJ &NH dz INB@EItedent returns the red value set by the user
in the Ul and stores this in a variable called ‘r’ This is repeated for the green and

blue values.

cpf.set(“rgb led” t, g, b);

Ilr:red

var r = ui.get("rgb led", "r");
II'g: green

var g = ui.get("rgb led", "g");
//'b : blue

var b = ui.get("rgb led", "b");

The O LJT ¢NiBSO(E GBS R 3tFemdntisdts the colour of the attached RGB LED. o cpf.set("rgb led", r, g, b);

The colour can be either set manually (H) or controlled by the program Ul (M)

If / else:

TheA T stat&rierdt iSused 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 Ul); 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) ;

cpf.repeat(); cpf.repeat();

o cpf.set("rgb led", 0, 0, 0);

if (value < 500) {
ilr:red
var r = ui.get("rgb led", "r");
II'g: green
var g = ui.get("rgb led", "g");
/I'b : blue
var b = ui.get("rgb led", "b");
cpf.set("rgb led", r, g, b);
}else {
cpf.set("rgb led", 0, 0, 0):
}

Finally, the O LJF ® NXStad&lerit at thelend 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.

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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G 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).

~

| A yfdid¥play a warning message on your mobile device, use the LINJcofmihand. W Warning
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e 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.

\ J

G Homework

4 N
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.

. J

0 Links
-

How do automatic headlights work?: K § LJA Y k k ¢ ¢ & @] dz2 81dz @ 20 Sl CR Bk ZENG|0 &
How to use daylight sensors in Minecraft: K § LJY Kk Kk 6 6 6 © g A | /B 2 d-0 AEIARANEYSS ONI D

5 A & Of Usathe& Bld¥s 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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What are light sensors used for>: K § LJa Y K K g ¢ g DNIE T S NI V-8 S b & 22 NFEFRA dOO VoW oSk v A ridv<pl
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