techcamp

.org.uk

5 - Phone Control (i0S)

Use your iOS device and the micro:bit app to control your car!

iPad <= 19:32

( Home Menitor and Control
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INTRODUCTION

Use your iOS device and the micro:bit app to control your car!

A4

Pairing your device

@ To control the robot using your phone, we'll be using
the micro:bit's internal bluetooth module.

@® Follow the video to learn how to pair your micro:bit to
your phone!

® You'll also need to install this app.

(https://apps.apple.com/gb/app/micro-bit/id1092687276) Pa i ri ng a nd flash i ng i n iOS
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Installing the extensions

Some extensions will be removed

Extension radio is incompatible with devices. Remove radio and add devices?

B . Remove extension(s) and add devices v Cancel
devices -

irvices BETA - Camera, remote control and
other Bluetooth services. App

@ Like before, we need to install an extension so that the micro:bit knows how to work with our phone.
@ Install the "devices" extension by clicking on it.
® When you get this message, click "Remove extension(s) and add devices".

Make sure you're using the https://www.techcamp.org.uk/invent (https:/www.techcamp.org.uk/invent) version of
MakeCode!
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https://www.techcamp.org.uk/invent

Planning our code

® When working on larger code projects like this one,
it's always good to have a plan of what exactly your
code will do.

@® The micro:bit app has a simple game pad with a D-
Pad and 4 buttons. In our code, we want the car to
go forward as long as button 2 is held down and
backwards when 4 is held down. C and D should
make the car go left or right, but only if 2 or 4 is also
pressed down.

Flowcharting our code

® Now we know what we want our code to do, it's good
to flowchart our code so we know the exact process
to get there.

® In aflowchart, a circle represents an "event" in our
code, like a button being pressed or even the
program starting, a square represents a process,
such as moving forwards, and a diamond represents
a decision, just like an if statement.

@® Arrows in a flowchart represent the flow of the
program between actions.

@® Theimage here is an overview of our program. Let's
take a closer look at each section.
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Handling bluetooth

@ It's useful to know whether our phone is actually
connected to the car or not.

® We can put two event handlers in our program which
will display a check mark if bluetooth is connected, or
a cross if it is disconnected.

@ In TypeScript, an event handler is simply a function
to run when an event occurs.

Bluetooth
connected

Bluetooth
disconnected

Display a check
mark on the
screen

Display a cross

on the screen

Handling the forwards
and backwards buttons

@ If button 2 or 4 is pressed, we want to first check if
the left and right speeds are both 0 (or off). If they
are, set them both to 100% speed.

@® Next, just set the direction to forwards or backwards
and enable the motors.

@® We also need code to run if the buttons are released,
otherwise the car would go forwards or backwards
forever! Here, we have it just set everything back to
off if either button is released.

@ Notice the amount of shared logic between the two
events. This indicates that we'll want to use functions
in our code to avoid repeating ourselves!

Set direction to forward
and enable the mators.
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Handling the left and
right buttons

@ Finally, we just need to handle the left and right logic.
Luckily, this is much simpler.

® All we need to do is set the left and right speeds to
go in the direction we need. This will cause the car to
go left or right.

@ If left or right is released, just set the direction to
straight again.

Button C
pressed

Button D
pressed

Set left motor
speed to -100%
to turn left

Set right motor
speed to -100%
to turn right

Button C
released

Button D
released

Reset both motor
speeds to 100%
to go straight

Step 8

Main program loop

@ Since the rest of the code is modifying global
variables, the main program loop is fairly simple.

@ First, we display a "waiting for connection" symbol on
the display (we'll use a horizontal line)

® Next, if the motors are enabled, just drive in the set
direction and speeds. Otherwise, loop back and wait
again.

Notice how the decision loops back on itself. This
indicates that this code will go in our basic.forever
loop!

Display a "waiting
for connection”

symbol

Is motor
movement

enabled?

Yes

Drive in set

direction and
speeds
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Writing the bluetooth

connection handlers

® Now that we've planned out the program, let's
actually write it!

@ Let's start by writing the bluetooth connection display | =

// Waiting for connection
basic.showlLeds(’

// Connected to bluetooth
bluetooth.onBluetoothConnected(function () {
basic.showLeds("

handlers. 13 R
14 PR
15 . N
® We can use the basic.showlLeds function to draw out | Tt
what we want to see on the screen, and the B 2
bluetooth.onBluetoothConnected function to display [ 2] , .. comecies from biuctootn ,
a check when bluetooth is connected. el mlsloinl sl il oL
2 i
26 £t s
27 PO A
28 | TR
29 2
3 b
G J
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Writing the helper
functions 2 let left - 0;

33 let right = 0;
. . . 34 let enabled = false;
® Next, we'll define our helper functions and variables. 35 let direction = InventMotorDir.Forward;

We define variables for the left and right motor o8 _ , ,

37 function go(dir: InventMotorDir) {
speeds, whether the motors are enabled, and the 38 if (left == 0 8& right == 0) {
current direction (forwards or backwards). 29 Lefis o0

40 right = 100;

. . , . 41 }
® In TypeScript, functions are defined using the 42
function keyword, just like def in Python. Notice how | ** difechion e
44 enabled = true;

our dir parameter has a second part. This is its type, 45 3}

and TypeScript needs to know this so it knows what | _
47 function stopQ) {

is being passed to the function. 48 left = 0;
49 right = @;

@ You = recognise the function keyword from 22 E:SZkE?mZt:ﬂ::\;{entMﬂtor‘.LeFt, direction, left);
preViOUS code, such as what we define inside the 52 invent.motor(InventMotor.Right, direction, right);
basic.forever loop. This is because when we work S
with those, we actually define a function which then
gets passed to the basic.forever function. A function
without a name is called an anonymous function, and
they are incredibly useful!

@ You can think of the basic.forever function as taking
another function as a parameter, which it then will
call forever. A function that takes a function as an
argument is known as a higher-order function.

. J
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Helper functions

continued 32 let left = 0;
33 let right = 0;
34 let enabled = false;
@ A variable type is simply a piece of information telling | 35 1let direction = InventMotorDir.Forward;
. . . . 36
the computer what kind of information the variable 37 Furckion goCair: TvartNorarDIRY [
holds, such as a number or string. Here, we tell the 38 if (left === 0 && right == 0) {
. . S s 39 left = 100;
computer that the dir parameter is a "InventMotorDir’. | 4, 1 gt = 100
If you tried to pass a string to this function, you'd get z }
an error! 43 direction = dir;
44 enabled = true;
@ TypeScript is smart enough to automatically j: ¥
determine types on variable assignment, which is 47 function stop( {
why we can do let left = 0. Technically, the full b lf;:j’é_
version of this would be let left: number = 3 though. 50 enabled = false;
51 invent.motor(InventMotor.Left, direction, left);
q 0 . 52 i t.mot: I tMotor.Right, di tion, right);
@ Notice that the logic of the go and stop functions L STRTaRE R nhes IS
follow what we defined in the flowchart. 54
G J
N
Writing our button
hanC"erS // Go forward if button 2 pressed
devices.onGamepadButton(MesDpadButtonInfo._2Down, function Q) {
@ Now we can write the handlers for the buttons. We |, QOCnvEntHOR UL F oy
can use the devices.onGamepadButton function,
which takes a button action and a function to call /¢ Yo backwards 1F butson 4 pressed _
devices.onGamepadButton(MesDpadButtonInfo._4Down, function (O {
when the event occurs. go(InventMotorDir.Reverse);
B
® Here, we have two handlers for the _2Down and o e
// Set travel direction to left if C is pressed
_4DOWI’1 events to go forwards and baCkwardS devices.onGamepadButton(MesDpadButtonInfo.CDown, function O {
respectively. left = -100;
P y right = 100;
1)
® We also have two handlers for CDown and DDown
to set the left and right speeds to make the robot // Set travel direction to right if D is pressed
turn devices.onGamepadButton(MesDpadButtonInfo.DDown, function () {
. left = 100;
right = -100;
i3]
. J
This document was generated on 2021-12-26 08:01:43 AM (MST).
© 2021 courses.techcamp.org.uk/ Page 9 of 13



Finishing the handlers

@ Finally, we add code for the button up events (when
the button is released), so that the car can reset
itself.

~
L Wl
76

77 // Stop the car if 2 or 4 is released

78 devices.onGamepadButton(MesDpadButtonInfo._2Up, function (O {
79 stop();

g 1

81

82 devices.onGamepadButton(MesDpadButtonInfo._4Up, function (O {
83 stop();

8 1

85

86 // Reset travel direction to straight if d-pad released

87 devices.onGamepadButton(MesDpadButtonInfo.CUp, function ) {
88 left = 100;

89 1
20
91 devices.onGamepadButton(MesDpadButtonInfo.DUp, function () {
92 right = 100;
93 1)
94
. J
N\
Finishing our code 5
® To finish off our program, we just tell the motors to :
turn on if they're enabled, just like in the flowchart! // Move if the motors are enabled by button 2 or 4
_ basic, forever(function () {
@ Install the code to your.mlcro:blt and get ready to if (enabled) {
connect your phone to it. , .
invent,motor(InventMotor.Left, direction, left);
invent.motor(InventMotor.Right, direction, right);
}
).
. J
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Connecting in app

@ In the micro:bit app, go to "Monitor and Control"
@ Press the Start button the the lower right corner to connect to the micro:bit (make sure it's on!)

® You'll also need to add a controller by going to "Add" and then selecting "Gamepad"
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Controlling your car

@ Press 2 to accelerate and 4 to reverse. You can use C and D to turn left and right!
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Challenge: add more
features!

® We still have a bunch of buttons that have gone unused in the app!

® Can you think of new features to add? Maybe you could make the screen display a symbol with one button, or
activate a buzzer as a horn!

@ You can also experiment with the other monitor and control modules, which can read information such as
temperature out (as long as you've coded it in!)
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