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Microbit Robotics Beginner Level 2
Lesson 3
Moving Basket

Presented by Advanced Superlogic Team
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Today’s Topic

1. Build a Moving Basket with World of Modules
2. Infrared and Button programming

3. Loops programming

4. Servo programming
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Learning Outcome

1. Able to build Moving Basket with instruction manual

2. Understand Loops programming

3. Understand Servo programming work

4. Able to program Interactive Box
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Lets build Moving Basket
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Please make sure that the wiper shaft is installed correctly, as shown below.

0 degree
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Wire Connection
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Connect the modules

Button module
GND — GND

)WIT

VCC » 3.3V

Infrared module
GND +* GND
N( + P3

4

VvCC — 3.3V N N M
Digital Tube module B R
GND — GND
SDA » SDA
e
- RYe Black line —>GND
Red line ----- >VCC

SDA

Let's connect the module like this. 1 0 POintS
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Connect the modules

Let's connect the module like this.
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MakeCode Programming

https://qgithub.com/YahboomTechnology/Module-World.

And
https://qgithub.com/YahboomTechnology/tm1650

Or search YahboomTechnology/Module-World in the extension block
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Coding — Loops

Music
0 for index from @ to °
© Led e
all Radio

for element value of list =

LY. T

STEM | IR4.0 | Robotics  Copyright 2022 © Advanced Superlogic Sdn Bhd. All right reserved. Microbit Level 2 Lesson 3 101



=

DV ANCED

SUPERTIOGIC
Coding — Variables
© Led set score * to o
Il Radio
' Loops change score v by o We will need 4 variables for this model,
2 Logic let’s create:
I > Score (for recording score)
B Math ) > x_left (for indexing in a for loop)
& ModuleWorld_Digital - > x_right (forindexing in a for loop)
ModuleWorld_Analog L > Y (position of the servo)

‘ ModuleW 7 x_right =

I 8 TM1630 Yw
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Coding — On start

on start

Let's set a variable called “Y” to
230.

turn on display

| show number o

cetl vl o @ For our servo starting point we
make it to go to 230°.

Servo(360) pin P1 v value Y v
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Coding — forever

When a ball is successfully
forever dropped in the basket, it will

trigger the Infrared sensor.

if IR pin P2P3 v value Obstacle » then

show string (@R« Once the Infrared sensor senses

@ the any obstacle (when ball goes
in basket), then the digital tube

will show a string “Score”.
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Coding — forever

Search..

2 Basic

© Input

€ Music

© Led

il Radio
0op

>3 Logic

= Variables

E Math

© Extensions

I Vv Advanced

é&f/.mmzw
SUFRERLO e cjle

o being run in 3" time, the index is equal to 2)

STEM | IR4.0 | Robotics

Drag a for loop from the loop category to the

forever loop.

This for loop means how many loops you
want to repeat for the action, the defaultis 0
to 4, which means the action inside will be

o @ done 5 times, which are 0, 1, 2, 3, 4.

The index will store the number of the loop

that is running currently. (*if the loop is

Copyright 2022 © Advanced Superlogic Sdn Bhd. All right reserved.
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Coding — forever

Index

Running
loop
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123 4

'\

0
|

First run

Third run

Second run Fourth run

Fifth run
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There might be
confusing in the index
here, because the index
Is starting from 0, so the
first time running in loop
the index is 0, the
second run the index will
change to 1, so and so

on.
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Coding — forever

Search... Variables

#58 Basic
Make a Variable...
° Input forever

Music :
o set index ¥ to for x_left *+ from @ to °

© Led
change index v by o

C' Loops Your Variables
e rour variabies

sl Radio

— T index +
= Variables

score ¥

E Math

@ Extensions

x_right =

I Vv Advanced

Y

DV
““&j» /ol

9

To not making ourselves confused, we will
use our variable “x_left” instead of “index”,
because we need to make the basket move
to the left and also come back to the right,

so we will need 2 for loops here.

Let's replace the “index” with “x_left” from

our variable.

Copyright 2022 © Advanced Superlogic Sdn Bhd. All right reserved. Microbit Level 2 Lesson 3
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Coding — Making basket move

Position of Position of
servo = 230° servo = 160°

Since our basket need to move from right to
left.

At the most left, our servo position is at
230° while we need to go to the most right
with the position of 160°, so with a
difference of 70°.
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Coding — forever

Search... Variables

ii: Basic

Make a Variable...
Input

Music set index * to °
Led

’ change index ¥ by o
Radio

Loops Your Variables

Logic

Variables

E Math

© Extensions

I v Advanced

forever

for x left *+ from e to o

DV
““&j» /ol

9

So we need to loop for 70 times so that the

servo can keep reducing from 230° to 160°.

We will use “Y” to store the target position
of our servo to be moved to, so we need a

“Set Y to ___ “ block in the for loop.

Copyright 2022 © Advanced Superlogic Sdn Bhd. All right reserved. Microbit Level 2 Lesson 3
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Coding — forever

And now we need to do calculation here,
each loop run, it will increase the “x_left” by
1, and the servo position should be reduced
by 1 for each loop until the last loop (where
x_left = 70), the “Y” position should reach
160°.

So we set an equation for servo position

calculationto Y = 230° - x_left
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Coding — forever

forever

for x left * from 0 to @

do
set Y+* to @ -w X _left =

This is how the loop will run.

|

Y 230> 229->228-> ... = 162 > 161 > 160

x_leftf 0> 1 > 2 >. . 2> 68> 69> 70
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Coding — forever
forever
for x_left v from o to (@ Then we will ask the servo to
do
set vv to @ -+ xleft~ go to the position “Y”, and

ety PL v
ftﬁ = >J~J\j—’_»ﬁ( J‘ Ln i 1 a.

pause a 30 millisecond for

pause (ms) @ every loop run (the longer

waiting time will make the

basket move slower)
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Coding — forever

forever

for xleft from o to () Duplicate the for loop for basket to move to

the left, and place it after the x_left loop.

This is to move back to the right side, so we

will change the index to x_right.

And equation is adding back the position
from 160° to 230°, so we need to set the Y

p;use (ms) QELRJ

equationto Y = x_right + 160°
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Coding - Overview

forever

for x_left from @ to e
do
set Y ¥ to @ -% xleft =

Servo(36@) pin P1 v value Y v

forever

on start if IR pin P2P3 v value Obstacle = then

turn on display show string
show number o @

pause (ms) @

for x_right from @ to q:'
do
set Y+¥* to x right = + @ @

Servo(36@) pin P1 v value Y ¥

pause (ms) @

set Y w too

Servo(360) pin P1 v value Y v

STEM | IR4.0 | Robotics  Copyright 2022 © Advanced Superlogic Sdn Bhd. All right reserved. IETElsIL Ve 2(LeEem 1%
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Phenomenon SUPERUIGGIC

After the program is downloaded successfully.
The servo controls the basket to move cyclically left and right.

If you throw the ball in the basket, there will be a corresponding
prompt sound, and the digital tube will display “score”.

e |

JEIOEIIRT

L
|

30 Points
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CHALLENGE
for : Lesson 4
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5 «dy

JEISHISHT
t'! g :

’ = 1
SETSHISN 1S

Can you demonstrate the program

and explain how to program works?

1. Explain what for loop is.

2. What is variable and why do we
use variable in this program?

30 Points
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L4 — Challenge 2

After the program is downloaded successfully.

If you throw the ball in the basket, the buzzer will play
the “ba ding” sound, and the digital tube will count up
by 1.

HICHTJET

| S
Sipen (s g

30 Points
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L4 — Challenge 3

After the program is downloaded successfully.

If you press the button, Micro:bit board will displays
“¥", the moving basket will start to add speed,

increasing the difficulty of shooting.

30 Points
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L4 — Mission

After the program is downloaded successfully.
Increase the difficulty of shooting when the score increases.
The button module may act as a reset button.

Example: When the score is 5, make the basket move faster,
and when the score is 10, the basket will move even faster.

50 Points
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