Lesson 7 - We've done light, now action and.... Sound!

Computer and SOUND!

So, computers can see and interact with light, using LEDs, photoresistors and cameras... but how do they
hear and talk?

Well, first we have to understand what sound really is. Sound is vibrations in the air!

Quick Quiz? Do YOU THINK YOU CAN HEAR THINGS IN THE VACUUM OF spAce? Why or
why not?

To measure sound, we MEASURE the AIR!  To make sound, we need to MOVE the AIR!

Diaphragm (flexible electrode)
Carbon granules

Fixed electrode

Sound waves
............... . Signal
Voltage source (battery)
............... R Signal

The sound we hear is measured in how LOUD it is... called the Amplitude, what sound it makes, called
the Frequency and how long we hear it, called the Duration.

1
© 2019-2020 Matt Francis — All Rights Reserved IEEE Ozark Section EREC https://elkinsrobotics.org



Today we’re going to learn how to make sounds using our MicroBit. The MicroBit only has one volume,
so we don’t have to worry about Amplitude. So, we just need to understand how to make the Frequency
and the Duration.

Duration is pretty easy, that’s just how long something goes. Guess how it’s measured? Yep, that’s right,
we use seconds since that is a great way to measure time.

So what’s a Frequency? Well, a frequency is how often something happens. For example, what is the
Frequency of our Robotics club meeting?

a) Once aday b) Once a week c) Once a second

If we met once a second, that would be a lot of meetings, right? Well, it turns out that’s how fast we
measure sound .... How many waves happen in a second! We use something called Hertz to measure
frequency.

Fun Fact: IF YOU DISCOVER SOMETHING cool, LIKE HEINRICH HERTZ DID, YOU MIGHT GET
SOMETHING NAMED AFTER YOU T0O! HERTZ PROVED THAT ELECTROMAGNETIC WAVES EXIST...
WHICH MEANS WE CAN MEASURE ALL SORTS OF COOL THINGS, INCLUDING SOUND!

It turns out every note on the piano (or any instrument) is just something
VIBRATING at a frequency! Pretty crazy, right?
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Assignment 1: Ascending and Descending Sounds
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1 from microbit import x

2 dmport music

3 freq = 220

4 while True:

5 if button_a.was_pressed():
6 music.pitch(freq, 500)
7 freq += 20

8 if freq > 2020:

9 E freq = 2100

if button_b.was_pressed():
music.pitch(freq, 500)
freq -= 20

if freq < 20:

E freq = 20
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Assignment 2: Songs!
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Assighment 2: Songs!

If we get more specific about our frequencies and add some durations, then we can create some sounds
that are a little more fun to listen to.
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1 # Write your code here :-)

2 from microbit import *

3 dimport music

4 music.play(["B?;", "C#4", ”D4", "E4", |r|:#4n’ "D4", llF#4:8ll:|)

5 music.play(["F4:4", "C#", "F:8"])

6 music.play(["E:4", "C", "E:8"])

7

This is a song you might have heard before....
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These are the notes... and their durations
B(1) B(1) B(2) B(1) B(1) B(2) B(1) D(1) G(1.5) A(0.5) B(4)

The micro:bit gets a little confused when we want to play the same frequency more than once. It
smushes them all together into one long sound. To make it play the same note more than once, we have
to add a silence (known in music as a REST) between the notes.)
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from microbit import x
import music

1
2
3
4 while True:

5 if button_a.was_pressed():

6 ; music.set_tempo(bpm=80)

7 partl = ["B4:1", "Rest:1", "B4:1", "Rest:1", "B4:2", "Rest:1"]
8 part2 = ["B4:2", "D5:2", "G4:3", "A4:1", "B4:4"]

9 music.play(partl)

10 § music.play(partl)
11 § music.play(part2)
12
13

Can you finish this song using the music below?
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