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Learn About Micro:bit Expansion Board
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Prepare Micro:bit Programming MakeCode: Add Extensions

My Projects  view all

+

New Project

Create a Project

Give your project a name,

%+ Project Settings
& Extensions

*% Pair device
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1.1.2 Chapter 2 Smart Human Body Induction Lamp
Background

Preparation

Learn About Smart Body Induction Lamp

Learn About Human Sensor Module and the Red and Green Light Module
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Human Body Sensor Module

Fully automatic sensing: high level is output when a person enters its sensing range, and low level is output when the
person leaves the sensing range with automatic delay to turn off high level.

Repeatable triggering method: After the induction output is in high level, if a person is sensed in the induction area
during the delay time period, the output will remain high level until the person leaves and then the high level will be
changed to low level (the induction module will automatically delay a delay time period after detecting each human
activity, and the time of the last activity will be the starting point of the delay time HC-SR505). The small human body
sensor module has three pins, G for GND ground, V for VCC high level or 5v, S is the signal pin.
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White LED light module
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Installation of Human Body Sensor Light

Program Design
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Algorithm Design

Detect again

Human body sensor

hether the human body sensor
detects people approaching

Tum off the white LED
light

Turn on the white LED
light

Key after 2 seconds
pause
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Hardware Connection

Sample Program

Makecode program
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on start

led enable false =

forever

if Get motion (triggered or not) at Pin P1 w»

Turn White LED to @ at P2 -

else

Turn White LED to o at P2 -

®

Conclusion
1.1.3 Chapter 3 Music Doorbell
Background
Preparation

Learn AboutTouch Sensors and Passive Buzzers

then

22
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Touch Sensor
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Passive buzzer module

G GXD
v VOO - 5V - 3.3V
5 Do-D13
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Installation of Doorbell
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Program Design
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Algorithm Design

Whether touch sensor is touched

Passive buzzer off

Passive buzzer on

Hardware Connection

forever

if Touch detected at Pin P1 » then

play tone for 1 = beat
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Conclusion
1.1.4 Chapter 4 Smart Temperature Control Fan
Background
Preparation

Learn About Temperature And Humidity Sensors And DC Motor Fan Modules

Temperature and Humidity Sensor Module

Temperature and Humidity Arduino BLE-UNO -
Sensor
G GND
v VEC - 5V
- AD-AS
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DC Electric Motor Wind Fan Model
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INA INB Fower Status
0 0 Release
1 1] Turn
] 1 Reverse
1 1 Stop (Brake)

Installation of Temperature-Controlled Fan
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Program Design

Algorithm Design

Temperature > 30

Hardware Connections

Sensors and Actuators | Main Control Board :— | :— Temperature and Humidity Sensor | P1 DC Motor Fan Module |
P15P16

1.1. Smarthon Smart House Kit for micro:bit 31
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Sample Program

forever

if DHT11 Read temperature + at pin Pl =

Fan Control On +* ; Input A P15 + Input B P16 »

else

Fan Control Off + , Input A P15 + Input B P16 =

®
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Conclusion

1.1.5 Chapter 5 Smart Access Control
Background

Preparation

Learn About Smart Locks

Learn About the Matrix Keyboard Sensor Module
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Installation of Smart Access Control
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Program Design

Algorithm Design
Hardware Connections

Sensors and Actuators | Main Control Board :— | :— Matrix Keyboard Sensor Module [P15(SCL)P16(SDO) Servo P2
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-

Sample Program

on start

set number =+ to o

set item =+ to o
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forever

set  item *+ to Read KeyPad, SCL Pin P15 +* SDO Pin Pl6
item + is empty E T number -

set passwordl *+ to ditem =

set number * to o
pause (ms)

clear screen

®

item + 1is empty and number

set password? * to item =

set number =+ to o

clear screen

cset item + to .

®
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item » is empty

set password3 + to item w

set number + to o

pause (ms)

clear screen

passwordl = -w o FLY R

show icon

L]
-
st passwordl *  to .

sot  password? *  to .

set  passwordl = to .

set  mumber * to o

Turn Servo to @ degree at P2 w

Tarn Servoe to o degree at P2 w
clear screen

else

show icon

pause (ms) m

et patswordl ¥ to '
set  password? * to o
sel  patswordd = o .

s¢t  number + to

and = number -

password? - - w o and =

passwordl = - o
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Conclusion

1.1.6 Chapter 6 Light-controlled Automatic Windows
Background

Preparation

Learn About the Principle of Light-controlled Automatic Windows
Learn About Photoreceptors and Digital Tube Displays

Photosensitive sensor

Photosensitive sensor Arduino BLE-UNO
G GND
v VOO - 5V
s AD-AS
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Installation Of Light-controlled Automatic Window
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Program Design
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Algorithm Design

The digital tube shows the
light intensity value

No
Light intensity > 100

L J
Open window

Close window

Hardware Connections
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Sample Program

forever
if Get light value (percentage) at Pin Pl w» > - then

Turn 5ervo to @ degree at P2 =

else

Turn Servo to o degree at P2 =

C

show string Get light value (percentage) at Pin P1 =

Conclusion
1.1.7 Chapter 7 Smart Rain Control Windows
Background
Preparation

Principle of Smart Rain Control Window
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Learn About Raindrop Sensor

Raindrop sensor Arduine BLE-UNO

G GND

v VCC - 5V
A AD-AS
D Do-D13
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Construction of Automatic Smart Window

_—

Program Design

1.1. Smarthon Smart House Kit for micro:bit 57
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Algorithm Design

If the raindrop sensor
senses rain

Open window

Close window

Hardware Connections
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Sample Program

forever

if Get raindrop value (percentage) at Pin P1 =

Turn Servo to @ degree at P2 =

else

Turn 5Servo to o degree at P2 =

@®

show string Get raindrop value (percentage) at Pin P1 =+

Conclusion

1.1.8 Chapter 8 Environmental Monitoring System
Background

Preparation

Learn About Environmental Monitoring Systems

Learn About LCD Displays

T W LD - 8 .
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".-JF"I':: 5 S

Installation of Environmental Monitoring System
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Program Design

Algorithm Design

LCD display temperature
and humidity

Temperature > 35

Humidity > 45

Open fan

Hardware Connections

Sample Program

on start

LD initialize with Address e

svow strins QRS =~ @ » @
pause (ms)

1.1. Smarthon Smart House Kit for micro:bit 61
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show string join DHT11 Read temperature * at pin P1 + @ @ at x e ¥ o
whios strinﬂ jdil‘l DHT11 Read humidity = at pin P1 = @ @ at x o ¥ o
pose (o

if DHT11 Read tesperature + at pin P1 w > w a then

Fan Control Om * , Input A P15 * Input B P16 *
else

Fan Control OFf * , Input A P15 * Input B Pl6 +

®

Conclusion
1.2 Smart City loT Starter Kit

1.2.1 Know More About Smart City

What is a Smart City?
Advantages of Smart City

* More effective, data-driven decision-making

* Enhanced citizen and government engagement
» Safer communities

¢ Reduced environmental footprint

* Improved transportation
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1.2.2 Automated Smart Street Lamp

Goal
Background

What is a smart street lamp?

1.2. Smart City loT Starter Kit 63
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Smart street lamp operation

Case 01 Concept Diagram

Stari: disable

mirco:bit LED

Obstacle Infrared
avoidance sensor

here are
cars (Obstacle
Infrared avoldance
SENSOr
triggered)

LED Turned OMN

Part List

Assembly step

LED Turnoed OFF

Pause 10
seconds

light sensor

It s
getting dark
{ light value

<30

Chack again
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Step 1
S,

9‘%

\\ Y

é"""
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Step 2
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Step 3

A2
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Step 4

&y
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Step 5
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Step 6

1

“WE |
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Hardware connect

72
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Programming (MakeCode)

Step 1. Disable micro:bit LED.

* Snap led enable false to on start

* Note that P3 is used as LED in default setting, LED need to be disable

led enable false = _ ; Disable
' migz:bis LED

Step 2. Turn on LED by light sensor and obstacle Infrared avoidance sensor

* Drag forever from Basic
* Snap if statement into forever

* Set get light value (percentage) at P1 <40 and get motion (triggered or not) at PO = true, into if statement that
says motion is triggered, someone passes by.

* Then, turn white LED to 1023 at P2 as turning on white LED and pause 10 seconds.

¢ Else, turn white LED at P2 to O as turning off.
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if Get light value (percentage) at Pin P1 + <. @

if Get motion (triggered or not) at Pin P - then

Turn White LED to @ at P2 =
pase (o

else

Turn White LED to o at P2 »

®

Turn White LED to o at P2 w

Result
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Think

1.2.3 Car Speed Monitoring

\ 10

Goal
background

What is car speed monitoring?
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Car speed monitor operation

Distance1: initial distance

Diztance
Sensor

Distance1

Distance?: distance after 0.5s

Distance
. . Sensor

+ >
Distance2

distance distancel —distance2

By equation, Speed = Jwe found that Speed =

time time
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Case 02 Concept Diagram

Initialize loT:hit &
COLED

Call function:
calculate_Speed

Function: calculate_Speed

Check again

Distance Sensor

%

v

Got distanced

N -

———
ll’uun 0.5 second

buzzer emit Get distance2
Sound alert ‘L

Calculate car

o

spaad
(b distanceftime)

Show diglance &
spead in OLED

Part List

Assembly step
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Step 1
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Step 2
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Step 3

C1
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Step 4
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Step 5
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Step 6
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Step 7
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Step 8
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Step 9
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Hardware connect

Chapter 1. Tutorial guidé
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Programming (MakeCode)

Step 1. Initialize OLED screen

* Drag Initialize OLED with width:128, height: 64 to on start

 Set distancel, distance2 and speed to O from variables

on start

st distamcel * to o

set distance2 * to o
set speed * to o

Step 2. Set up function (calculate_Speed)

* Set up a new function calculate_Speed from Advanced > Functions.

* Set distancel to get distance unit cm trig P14 echo P15 (distance from the car to the distance sensor before 0.5
second) Drag Pause to wait 500ms and set distance2 to get distance unit cm trig P14 echo P15 (distance from
the car to the distance sensor after 0.5 second)

* By the equation of speed = distance / time. We get the speed of the moving car to (distancel-distance2)/0.5
(unit: cm/s)
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iiastLUl calculate Speed @

set distancel + to Get distance unit cm + trig P15 * echo Fl6 +

pe o

set distance2 + to Get distance unit om + trig P15 * echo Pic +

set speed v to distanceZ - distancel = + - o

Step 3. Calculate car speed

¢ In block forever, call function calculate_Speed from Advanced > Functions to get the speed of the moving car
* Snap If statement into the loop
* Snap clear OLED display from OLED to avoid overlap

* Snap show string and show value of variables distancel, distance2 and speed
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forever

call calculate Speed

if speed *

clear OLED display

show string @ join distancel * @ @'
show string join distance?2 @ @
show string @ join speed = @ @

Step 4. buzzer

* Snap If statement into the loop

* If speed 40, then snap play tone Middle C for 1 beat from music
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forever

call calculate Speed
if

clear OLED display

show string Jjoin distancel * @ @
show string Jjoin distance?2 = @ @

show string Jjoin speed @ @
@

if speed - > @ then

play tone for 1 * beat

Result
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Think

1.2.4 Unloading Alert System

Empty Full

Goal
Background

What is an Unloading alert system?
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Unloading alert system operation

Case 03 Concept Diagram

Initialize Multi-

colour LED

Pause 1 second
Check again

Distance Sensor

Goods
are arrived
(distance

<=10)

Multi-colour LED Multi-colour LED
Turmed Red Turned Green
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Part List
Assembly step

Step 1
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Step 2

0.0,

1.2. Sfiilart CiffflloT Starter Kit m B o
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Step3
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Step 4
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Hardware connect
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Programming (MakeCode)

Step 1. Set variable and initialize multi-colour LED
* Inside on start, snap set variable distance to O from variables

 Snap set colorLED to color pin setting. . ..

* Snap pause to wait 5 seconds

set  distance - tﬂe

set colorlED * to Color led pin setting Blue P@ * Red Pl * Green P2

pause (ms)

Step 2. Get distance value

* Inside block forever. Set distance to get distance unit cm trig P15 echo P16, that’s say get the distance value by
connecting the distance sensor to P15 and P16

* Snap if statement into forever, set distance 10 into if statement

* Snap Pause to the loop to wait 1 second for next checking

set distance *+ to Get distance unit om + trig P15 v+ eche Pl +

distance = £ w a then
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Step 3. Show indicating colours with distance value

« If distance 10, then strip show color green, else strip show color red

set distance *+ to Get distance unit cm * trig P15 + echo P16 +

if distance £ w @ then
colorlED +* Control color LED Blue e Red e Green @

©

colorLED *+ Control color LED Blue e Red EElirEl Green o

Result
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Think

1.2.5 Smart Car Park Access Barrier 1: Car Park Monitoring System

Goal

Background

What is an Smart car park monitoring systems?
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Smart car park monitoring systems operation

Gase 0E Concepd Tagram

initiaEes OLED and

WRriadHE "R bEr”

Part List

Assembly step

mumbsers+

FALSE

Pibsalit] -color LED
Tumad Red

)

Mulii-codor LED
Tumad Groes Mislti-coler LED
Tesrriasel Risdd
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Step 1
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Step 2
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Step 3
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Step 4

110 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

Step 5
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Step 6
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Step 7
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Step 8
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Step 9
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Hardware connect
Programming (MakeCode)

Step 1. Set variables and initialize multi-colour LED and OLED screen
* Drag Initialize OLED with width:128, height: 64 to on start

* Inside on start, snap set variable distance to 0 and set number to O from variables.

* Snap set colorLED to color led pin setting ... set colorLED to color led pin setting . ..

initialize OLED with width @ height @
set distance = tno

set colorlED + to Color led pin setting Glue P8 + Red Pl + Green P2 =

set  number *+ to o

Step 2. Get distance

* Drag get distance to distance unit cm trig P15 echo P16, store the value to variable distance.

set distance + to Get distance unit om + trig P15 + echo Pl6 +

Step 3. Show indicating colours and count the number of vacancies

» Snap if statement into forever, set variable distance > 10
« If distance >10, then colorLED shows color green, else colorLED shows color red

* Snap change number by 1 if distance>10
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set distance + to Get distance unit om + trig P15 + echo P16 +

distance * > @ then
colorlED * Control color LED Blue o Red o Green @

change number v by o

else

colorLED »+ Control color LED Blue o Red @ Green o

Step 4 display on OLED

* Snap clear OLED display from OLED to avoid overlap
* Snap show number and show value of variables number
* Snap Pause to the loop to wait 1 second for next checking

* Reset number to 0 before next checking

clear OLED display

show number number *

set  number * to o
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Result

Think

1.2.6 Smart Car Park Access Barrier 2: Car Park Access Barrier

118 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

Goal

’ Ultrasonic
Distance Sensor

""'-._. 180% Servo

Background

What is a smart car park access barrier?

1.2. Smart City loT Starter Kit 119



Smarthon Documentation, Release 1.0

Car park access barrier operation

Gase 05 Concepd Tagram

iriitia B CLED anidl

w

ariahe "Bum ber

FALSE

Pebsaliti -colbor LID
Tumad Red

FAaLGD

i v

-

Pl - ook LEDH
Tumaod Rod

| rven b =00

FA&LSE

Open gaie

[daren B b W5

psiiss 5 wsoanide

divglay rembaer
on QLED

Tl gake
faervs e 1o 07

Part List

Assembly step
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W Tw
)
/

/

Step 1
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Step 2
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Step 3
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Step 4
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Step 5

Hardware connect
Programming (MakeCode)

Step 1. Set variables, initialize OLED screen and servo at start position

* Drag Initialize OLED with width:128, height: 64 to on start

« Inside on start, snap set variable distancel to 0, set variable distance2 to 0 and set number to 0 from variables.
* Snap set colorLED to color led pin setting

* Snap Turn Servo to 0 degree at PO.

* Snap pause to wait 5 seconds
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on start
initialize oLED with width (B height ()
distancel ¥ to a
set distanceZ * to o

set  number w tue

set colorlED *+ to Color led pin setting Blue F@ + Red P1L * Greem P2 »

Tuirn Servo to e degree at P@ -

==

Step 2. Get distance

* Drag set distancel to distance unit cm trig P15 echo P16, store the value to variable distancel.

set distancel + to Get distance wunit cm + trig P15 * echo P16 +

Step 3. Show indicating colours and count the number of vacancies

* Snap if statement into forever, set variable distancel > 10
* If distancel >10, then colorLED shows color green, else colorLED shows color red

* Snap change number by 1 if distancel>10
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set distancel * to Get distance unit om * trig P15 * echo Pi6 =

if distancel + > w @
colorlED + Control color LED Blue e Red o Green @

change number = by o

else

colorLED * Control color LED Blue o Red @ Green o

Step 4 display on OLED

* Snap clear OLED display from OLED to avoid overlap

* Snap show number and show value of variables number

clear OLED display

show number number =

Step 5. Open/close gate with distance value

* Snap if statement into forever, set variable number>0

* Drag get distance? to distance unit cm trig P8 echo P12, store the value to variable distance?2.
* Snap if statement into forever, set variable distance2 < 10

* Snap Pause to the loop to wait 1 second for next checking

* Reset number to 0 before next checking
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number - > o then

et distance? + to Get distance unit em + trig PE + echo P12 -

distance2 * ¢ ¥ @ T

Step 6. Set servo position

* Snap Turn Servo to 90 degree at P3 as the gate is opened.
* Snap pause to the loop to wait 5 seconds

* Snap Turn Servo to 0 degree at P3 as the gate is closed.

if distance2 ‘" @ then

Turn Servo to @ degree at F3 -

Turn Servo to o degree at F3 =

@
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Result

Think

1.2.7 Broken Car

Goal

Background

What is a smart traffic system ?
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Smart traffic system Operation

Case 06 Concept Diagram

set radio group light sensor

Have
Distance sensor traffic jam
(light <40)

There is car send radio
(distance <20)

Check again

message “0"

TRUE

send radio

message "1

Part List

Assembly step
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Step 1
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Step 2
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Step 3
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Hardware connect

Programming (MakeCode)

Sender
Step 1. Set radio set group at start position

¢ Drag radio set group 6 to on start
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radic set group o

Step 2. Get light and distance value

 Snap if statement into forever, set get light value (percentage) at pin P4 < 40

* If get light value (percentage) at pin P4 < 40, and else if get distance unit cm trig P15 echo 16 <20
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Step 3. Control the car by sending radio number

* Drag radio send number to 2 into if

* Drag radio send number to 0 into else

radio send number o

@®

radio send number o

C

Receiver
Step 1. Set radio set group at start position

* Drag radio set group 6 to on start

* Initially, the car moves forward by default

radic set group e

Motor M1 * speed @ M2 * speed @
Motor M3 + speed @ M3 + speed @
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Step 2. Control car by receiving different number

* Snap if statement into on radio received receivedNumber
* Set receivedNumber =2 and make the car turn left

¢ Set receivedNumber=0 and make the car move forward

on radio received receivedNumber

if recelvedMumber

M1 =+ speed @ M2 =+ speed @
M3 * speed @ Ma * speed @

1.2. Smart City loT Starter Kit
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Result

Think

1.2.8 Crosswalk
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Goal

Background

What is a smart crosswalk system?
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Smart crosswalk system operation

Case 07 Concept Diagram

Obstacle Infrared

set radio group

wvoidance sensor
Check again
. Hesp the status FALSE
Distance Sendor P [ Obstade Infrared
for § second
There is car zond radio

(distance=20) message "0

uil send radio
m"“g‘ II1 H
Part List
Assembly step
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Step 1
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Step 2
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Step 3

1

“WE |
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Step 4
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Step 5
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Step 6
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Hardware connect

peid]
K

HIMOd

Programming (MakeCode)

Sender:
Step 1. Set radio set group at start position

* Drag radio set group 6 to on start
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on start

Step 2. When trigger a motion

* Snap if statement into forever, set get motion (triggered or not) at pin P4

* Snap pause to the loop to wait for 0.1 second for next checking

forever

if Get motion (triggered or not) at Pin P4 = then

Step 3. Keep the status for 5 second

¢ set variable second to 50

* While second > 0, snap pause to 0.1 second and change second by -1.

148 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

forever

if Get motion (triggered or not) at Pin P4 = then

st secomnd * to @

Step 4. Get distance value

* Snap if statement into while loop, set get distance unit cm trig P15 echo P16 < 20
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forever

if Get motion (triggered or not) at Pin P4 then

set secomd * to @
while second »ow o

dio
if Get distance wnit cm * trig P15 > echo Pl6 =

Step 5. Control the car by sending radio nhumber

* Drag radio send number to 1 into if
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forever

if Get motion (triggered or not) at Pin P4 = then

et second v tua

do
if Get distance wnit ocm + trig P15 + echo Pl = < w @

Receiver
Step 1. Set radio set group at start position

* Drag radio set group 6 to on start

* Initially, the car moves forward by default
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radic set group e

Motor M1 * speed @ M2 * speed @
Motor M3 + speed @ M3 + speed @I

Step 2. Control car by receiving different number

 Snap if statement into on radio received receivedNumber
* Set receivedNumber =1 and make the car stop

¢ Set receivedNumber=0 and make the car move forward

152
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on radio received receivedNumber

if receivediumber = o then

Mi * speed o M2 * speed o

Result
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Think

1.2.9 Smart Traffic Lights

Baa

Goal
Background

What is a smart traffic light?
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Smart traffic light operation

Casze 08 Concept Diagram

Traffic lighi: Olbsstat | Indrard
Green lght on avrosdance SanEor

Check again
Distance SEnsar e Call function:

peebestr
{ Dibatache infraned
Tumied

after 53

There is car

: Call function: send radio
(distance =200 :umg:amn message "0

sond radio
massage 1"

Function: TurnRed Function: TurnGreen

Pause 1 seconds Pause 1seconds

Traffic LED module
LED :

Traffic LED module
LED :
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Part List
Assembly step

Step 1
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Step 2
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Step 3

158 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

Hardware connect

Programming (MakeCode)

Sender
Step 1. Set up a new function (TurnRed)

* Snap pause to wait 1 second
* Control traffic light yellow on

* Snap pause to wait 1 second
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* Control traffic light red on

—
s o

trafficlight + Control traffic light Red 4 0FF

pause (ms) QRLECEY

trafficlight * Control traffic light Red

Step 2. Set up a new function (TurnGreen)

* Snap pause to wait 1 second

Control traffic light yellow on
* Snap pause to wait 1 second

* Control traffic light green on

s R
—

trafficlight + Coatrol traffic light Red + OFF

ps (o

trafficlight =+ Control traffic light Red <+ OFF

Step 3. Disable micro:bit LED.

* Snap led enable false to on start

Yellow < GFF

* Note that P3 is used as LED in default setting, LED need to be disable

Gireen DFF

Green DFF

160
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on start

led enable false = Disable
i ' micro:hit LED

Step 4. Initialize the program similar as last lesson

* Drag set variable trafficLight to Traffic light pin setting Red PO Yellow P1 Green P2 to on start
* Control traffic light green on

* Drag radio set group 6 to on start

set trafficlight + to Traffic light pin settimg Red P8 » Yellow Pl = Greem P2 w

trafficLight = Control traffic light Red 0FF Yellow 4 OFF Green

radio zet group a
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forever

if Get motion (triggered or not) at Pin P4 = then

et second v tua

Step 5. Call function

* Snap function TurnRed into if get motion (triggered or not) at pin P4 case

* Drag function TurnGreen after the while loop
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forever

if Get motion (triggered or nmot) at Pin P4 - then

call TurnRed

set second + to @
while second + > w a

do
if Get distance wunit om ™ trig P15 * echoe P16 = ™ @

radio send number o

call TurnGreen

radio send number a
—_

Receiver
Step 1. Set radio set group at start position

* Drag radio set group 6 to on start

* Initially, the car moves forward by default
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radic set group e

Motor M1 * speed @ M2 * speed @
Motor M3 + speed @ M3 + speed @I

Step 2. Control car by receiving different number

 Snap if statement into on radio received receivedNumber
* Set receivedNumber =1 and make the car stop

¢ Set receivedNumber=0 and make the car move forward
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on radio received receivedNumber

if receivediumber = o then

Mi * speed o M2 * speed o

Result
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Think

1.2.10 Smart Pedestrian Lights 2

Baa

Goal
Background

What is a smart pedestrian light?
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Smart traffic light operation

Cakn 09 Candapl Didgram

DHEt Sl

after s

Thera Is car
[digtance-=20)

Lasa 24 Conzept Dagram 2

Trafilic ght

wed Bght on

wend radia
message "G

Chedk again P""l'"""“’d'l TR
| it b SO0

Part List

Assembly step

15 i =0T

FALSE

M Traffic light: Dibistacts Infrared
Bl Green light an U ——

Call functiom:
Turmfed

FALSE

THUEL Change warivblie
> “grien™ by 0

Check again
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Step 1
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Step 2
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Step 3

170 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

Step 4
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Step 5

k /
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Step 6

C1
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Hardware connect
Programming (MakeCode)

Traffic light 1
Step 1. Set up a new function (TurnRed)

* Snap pause to wait 1 second

Control traffic light yellow on
* Snap pause to wait 1 second

* Control traffic light red on

rncson () ®
pose o

trafficlight » Control traffic light Red DFF

pause (ms) QR R

trafficlight * Control teaffic light Red

Step 2. Set up a new function (TurnGreen)

* Snap pause to wait 1 second

Control traffic light yellow on

* Snap pause to wait 1 second

Control traffic light green on

o (D ®
—_

trafficlight  Control traffic light Red «OFF

—_

trafficlight * Coatrol traffic light Red +OFF

Green DFF
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Step 3. Initialize the program

* Drag set variable trafficLight to Traffic light pin setting Red PO Yellow P1 Green P2 to on start
* Control traffic light green on
* Drag radio set group 6 to on start

¢ In forever, snap function TurnRed into if get motion (triggered or not) at pin P4 case

* Drag function TurnGreen after the while loop

set trafficlight + to Traffic light pin setting Red P8 » Yellow Pl » Greem P2 »

trafficLlight = Control traffic light Red 0FF Yellow + OFF

radio set group e

Green
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forever

if Get motion (triggered or nmot) at Pin P4 - then

call TurnRed

set second + to @
while second + > w a

do
if Get distance wunit om ™ trig P15 * echoe P16 = ™ @

radio send number o

call TurnGreen

radio send number a

O]
-

Step 4. Control traffic light 2 by sending radio string

* Drag radio send string “R” before TurnGreen

* Drag radio send string “G” after TurnRed
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Gat motlon (trigpered or not) at Pla Pd w then

whils  sacond > > ® o

de
if Get distance wnit <m = trig P15 + echo P1S - £ @

radie send number o

e ) @D

e ) D

call TurnGresn

radio send number o

pause (ms) (ELIIRS
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Traffic light 2

Step 1. Set up new functions

. —E
—

trafflelight * Coatrol traffle light Red < OFF Wil Lo

e (o D

trafficlight = Coatrol traffic light Red

pause [u] 1008 =

Step 2. Initialize the program

* Drag set variable trafficLight to Traffic light pin setting Red PO Yellow P1 Green P2 to on start

* Drag radio set group 6 to on start

Control traffic light green on

* Set a variable green=0
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on start

radio set group o

set trafficlight + to Traffic light pin setting Red P8 » Yellow PL * Greem P2 »

trafficlight * Control traffic light Red Yellow OFF Green 4 BFF

et green * to o

Step 3. Control traffic light by receiving different number

 Snap if statement into on radio received receivedString
* Set receivedString =“R” and call TurnRed
* Set receivedString =“G” and call TurnGreen

» Change variable green depend on the light
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on radio received receivedString

if receivedString

call TurnGreen

set green * to o

if receivedString

call TurnRed

set green * to o

Step 4. Play sound effect depend on the light status

* Snap if statement into forever

* Play melody with different tempo

180
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play melody (il Bl 8 N §

Receiver
Step 1. Set radio set group at start position

* Drag radio set group 6 to on start

* Initially, the car moves forward by default

radio set group o

Motor M1 * speed @ M2 * speed @
Motor M3 + speed @ M3 + speed @
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Step 2. Control car by receiving different number

* Snap if statement into on radio received receivedNumber

* Set receivedNumber =1 and make the car stop

¢ Set receivedNumber=0 and make the car move forward

on radio received receivedNumber

if recelvedumber = " o then

Motor M1 * speed o M2 * speed o

Motor

@

if
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Result

Think

1.2.11 Intersection

Goal
Background

What is a smart traffic light?
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Smart traffic light operation

Case 10 Concept Diagram

set radio group Traffic light:

Red light On

Distance semsor

There is car
(distance<20)

Keep the status
for 5 second

send radio
message "R"

pause 1,55

Call function:
TumGraen

pause 3.5

send radio
message "0

Call function:
TurnRed

send radio
message "G"
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Case 10 Concept Diagram 2

25t radio group

Ditancs dsndor

There is car
{distance=20)

Part List

Assembly step

Traffic light:
Green light On

Keep the status

far 5 second

send radio
message "3

message = "

Call function Call function
TurmRed TurnGreen

send radio
message " 2"

1.2. Smart City loT Starter Kit

185



Smarthon Documentation, Release 1.0

Step 1
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Step 2
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Step 3
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Step 4
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Step 5
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Step 6
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Hardware connect
Programming (MakeCode)

Traffic light 1
Step 1. Set up a new function (TurnRed)

* Snap pause to wait 1 second

Control traffic light yellow on
* Snap pause to wait 1 second

* Control traffic light red on

rncson () ®
pose o

trafficlight » Control traffic light Red DFF

pause (ms) QR R

trafficlight * Control teaffic light Red

Step 2. Set up a new function (TurnGreen)

* Snap pause to wait 1 second

Control traffic light yellow on

* Snap pause to wait 1 second

Control traffic light green on

o (D ®
—_

trafficlight  Control traffic light Red «OFF

—_

trafficlight * Coatrol traffic light Red +OFF

Green DFF
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Step 3. Initialize the program

* Drag set variable trafficLight to Traffic light pin setting Red PO Yellow P1 Green P2 to on start
* Drag radio set group 10 to on start

* Control traffic light red on

¢ Pause for 5s

set  trofficlight + to Traffic light pim setting Red PO * Yellow PFL * Green P2+

Yellow < OFF

Step 4. Keep the green light status for 5 second

¢ Call function TurnGreen
e Pause 1.5s before TurnGreen

¢ Pause 3.5s after TurnGreen

forever

pae e

call TurnGreen

pane e
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Step 5. Keep the red light status for 5 second

¢ Call function TurnRed
¢ set variable second to 50

* While second > 0, snap pause to 0.1 second and change second by -1.

forever

pe o

call TurnGreen

pue e

call TurnRed

set secomd + to @
second ¥ > o

change second * by e
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Step 6. Get distance value

* Snap if statement into while loop, set get distance unit cm trig P15 echo P16 < 20

call TurnRed

set  second - taa
while second » a

do
if Get distance unit com * trig P15 * echo Pl =

change second + by o

Step 7. Control traffic light 2 and car by sending radio nhumber

* Drag radio send number 1 into if
* Drag radio send number 0 after TurnGreen
* Drag radio send string “R” before TurnGreen

* Drag radio send string “G” before TurnRed
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forever

call TurnRed

s&t second *+  ba @

while

da
if Get distance unit em *= trig P1S * eche P1E = - @

radio send number o

pause (ms) Gl

change secomnd = by 0

Traffic light 2
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Step 1. Set up new functions

rncson (] ©
—_

traffielight * Contral traffic light Red < DFF ¥iel Lo

R -

trafflelight = Coatrol traffic light Red

pause [“] 1pae -

Step 2. Initialize the program

* Drag set variable trafficLight to Traffic light pin setting Red PO Yellow P1 Green P2 to on start

* Drag radio set group 10 to on start

Control traffic light green on

Pause for 5s
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=t  trafficlight = to Traffic light pin setting Red PO+ Yellow P1L » Green P2 w

radis set group @'

trafficLight * Control traffic light Red < 0FF Yellow + OFF

s o) @D

Step 3. Control traffic light and car by receiving different number

* Snap if statement into on radio received receivedString
 Set receivedString =“R” and call TurnRed

* Set receivedString =“G” and call TurnGreen

on radio received receivedString

if receivedString = w o

call TurnRed

®

if receivedString o

call TurnGreen

®
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Step 4. Keep the red light status for 5 second

After TurnRed, set variable second to 50
* While second > 0, snap pause to 0.1 second and change second by -1.
* Before TurnGreen, pause 1.5s

 After TurnGreen, pause 3.5s

radio received receivedString

if receivedString =+ o then

call Turnked

&t geeand * to @

change second * by o
@

if receivedString == o then

pause [ms) EELI-UIR

call TurnBresn
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Step 5. Get distance value and control the car

* Snap if statement into while loop, set get distance unit cm trig P15 echo P16 < 20

* Drag radio send number 3 into if 1 if

on radlo recelved recelvedString

if :__. receivedString =w o then

call TurnRed

st second * o @

Gt aistance undt cm * trig P1S * e&cho PLE * £ ¥ @
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Car 1:
Step 1. Set radio set group at start position

¢ Drag radio set group 10 to on start

radioc set group @

Step 2. Control car by receiving different number

* Snap if statement into on radio received receivedNumber
* Set receivedNumber =1 and make the car stop

¢ Set receivedNumber=0 and make the car move forward

1.2. Smart City loT Starter Kit
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on radio received receivedNumber

if receivediumber = o then

Mi * speed o M2 * speed o

Car 2:
Step 1. Set radio set group at start position

* Drag radio set group 10 to on start

on start
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Step 2. Control car by receiving different number

* Snap if statement into on radio received receivedNumber
* Set receivedNumber =3 and make the car stop

¢ Set receivedNumber=2 and make the car move forward

on radio received receivedNumber

if recelvedNumbe r then

M1 * speedo M2 - speede
LER speedo Mg speedo

Result

Think

1.2.12 Intelligent Road Signs
Goal

Background

What is intelligent road sign?

1.2. Smart City loT Starter Kit

203



Smarthon Documentation, Release 1.0

Intelligent road sign operation

Case 11 Concept Diggram

HuskylLens leam road

Sign
HuskylLens recognize |
road sign B
true false
daytime (== 12)
turn left (don't display stop (display "stop”
“stop” road sign) road signj)

Part List

Assembly step
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Step 1

Step 2
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Step 3

Step 4
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Step 5
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Step 7

Step 8
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Step 9

Hardware connect
Programming (MakeCode)

Install library

¢ Click extensions

* Enter StemhubCity

1.2. Smart City loT Starter Kit 209



Smarthon Documentation, Release 1.0

Search... Q
22 Basic

Input

Music

Led

= 0 2 0

Stemhub:City

Al Radio

| shembubity]

C' Loops P—
Lights and Display Software 1 fiobotics m Netwarking

“ Logic
= Variables
B Math
M |2c_LcD1602
%"+ Neopixel ity

T

© Extensions

Update Time

* Pause 1 second
* Then increase time by 1

 Set time to 0 when time is equal to 25
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set time =+ +to o

Initialize Time

e set time to 0
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Checking time and changing road signs

* Call function TimeChange to update the time
* Drag out two turn servo to 0 degree at PO from the stemhubcity library
* Then place them inside the if condition and else condition

* Change turn servo to 0 degree at PO as turn servo to 0 degree at P3 and turn servo to 180 degree at P3

search.. Q Stemhub:City
g2z Basic
© Input
¢» Music
© Led

Turn White LED to o at P =

Turn Servo to o degree at Po

B Stemhub:City

Get noise level (dB) at Pin P@ =

ess SmartCity

eees SmartHome
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forever

call TimeChange

then

Turn Servo to o degree at P3 =

else @

Turn Servo to LN degree at P3 w

®

Result

1.2. Smart City loT Starter Kit 213
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Think

1.3 Micro: bit M1 SMART CAR_Beginner

1.3.1 Lesson 1

Y STEM “Hub
M1Micro:bit [Ee====r -

Smart Car

#lae i

repeat [{[] times
do (q) if read digital pin# [[E3

do Start Led '

All Direction

Mecanum Wheel

Line Tracking
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Introduction
Teaching Objectives

Understand micro: bit expansion Circuit Board

2 channels step__
mator interface

12C
17Pinp  Interface-—-- i

charging indicator
10Pin gold .

finger interface buzzer

- I
r i i
I |

Micro USE interface
(power/charge)

3-5Y external
power supply port 3.5V external
= power supply port

- — — - 5V expansion

power interface
- -.I-- e}
. i | I 1 4 RGEB
é&bﬁplltl‘!llt_n_- o ! , i\  '————— programming
attery socket : & channels : lights
dindependent ! servo interface  SWitch
k- = ]

DC motors -==-<

Understand the Mecanum Wheel Car

¢ 4 Motors
¢ 4 Mecanum Wheels
¢ Micro bit

* Micro bit Expansion Circuit Board
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e Ultrasonic Sensor

SR
oy

¢ Infrared Line Follower
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Preparing Micro: bit Programming Software Makecode

D micro:bit o £ a Microsoft

My Projects  viewan X Import

U Car it W led

New Project
15 minutes ago & days ago 12 days age 12 days age

- - 5

el O

Frecbinn Heart Mama Tan Srnilayw Rartinns

’ GooglePlay  search [ a |

28  Apps Categories w Home Top charts MNew releages

[ A E
v
W

I rvue Matar

My apps
Shop
, micro:bit
) Games Micro:bit Educational Foundation  Education o 02 A
Kids @ € Everyone
micro:bit
Account Install

Payment methods

My subscriptions
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App Store Preview

This app is available only on the App Store for iPhone and iPad.

micro:bit =2
Micro:bit Educational Foundation

(G -

micro:bit

New Extensions

E Math

M Advanced

fio Functions

Game
Images
Pins
Serial
Control

Extensions

oW $ @ ® 8
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FHpE U £ RSR TGS 2ot StEmhubie

sbembubbit

M
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Connect micro: bit to the computer

Pair device for one-click downloads [ 3¢ ]

@) connect the micro:bit 1o your computer ) Pair your microcbit
with a USB cable k Pair device' below and select BBC
Uze the microlUSB port on the 1op of the milcrohit CMSIS-DAP of DAPLIRKE CMSIS-
milcrocbit DAP from the list

b

makecodemicrobit.orng wants 1o Connact

I “EBC mucradkat CMSIS-DAR I

Connected to micro:bit
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MICROBIT (F)

“ . ET#8 > MICROBIT (F)

DETAILS.TXT
W Tl € MICROBITHTM

Windows (C3)
DATA (D)
RECOVERY (E3)
MICROBIT (F:)

understand Block Programming
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PAUSE Block module:

search Q

& Input
&9 Music
O Led

il Radio

' Loops show string

G Logic

clear screen

= Variables
B Math
W Stemhubcbit

Meopixel

M Advanced

fy Functions

= pause (as)
i= Afrays

T Text

show arrow MNorth =

Ml Camao
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IF Logic Block Module:

Malh

m

Stembyul:bit

e

M Advanced

y Functions

o

e “else if”’ can be used to set additional condition

e “else* is used to set the action to be taken when condition of both “if” and “else if” did not fulfilled.

|THIEN ELSE

[ END IFE |
THIEN| |ELISE|

END | LEND
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Comparison block module:

C' Loops

Variables

Math

il

]

Advanced

x Functions

B Varables
E Math

P Stemhubibit
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” Variable”

ﬁ Math

W Stemhub:bit

New variable name: [ ]

+ Meophoel
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1.3.2 Lesson 2

Y STEM - Hub
M1Micro:bit = . oo

= loraard = !—r.!ﬂ:rnﬁ

Smart Ca r T ——
ploy teus m’- -

| #lne A4

repeat ) times
do (< if  read digital pin# [E3
do | Startled
set [[CLED to
h ..

All Direction

Mecanum Wheel

Line Tracking

Introduction

Teaching Objectives

Control of RGB light (LED) on expansion board

On-board Light one v show color red v
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Exercise 2: design a program to change the brightness of the LED on expansion board start from
dim to bright and then bright to dim. Breathing light effect

while false =

do
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»F 1»
=1 -—Lm_‘-—

Buzzer

& Led
.all Radic

[AFTRGT N Middle ¢ RIS
' Loops
X Logic ring tone (Hr) QAT
= Variables rest(ms) 1 v beat
B Math
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Delay of the word display

on button A + pressed

show string

on button B * pressed

play tone for 1 = beat

show string Sound
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Exercise: Play a song, design a program to play the song below by your car

(rhj: ] | 5 5 L] 5 5
G G D D E E D
e L] 5 1 | I 1 ]
Twin -kle  twin- kle  lit- tle star
4 4 3 3 F] 2 1
C C B B A A G
2 3 3 4 4 5
how 1 won - der what you are
£ L3 4 4 3 3 2
D D C C B B A
1 1 1 F] 3 3 4
up @- hove the world so high
5 5 L] 4 3 3 r |
D D C C B B A
1 i 1 rd 3 3 ]
like a dia - mond in the sky
1 1 L] 5 5 ] 5
G G D D E E D
L 5 ] i | | i
Twin-kle twin- kle lit- tle star
{!I;' E|F|G
}ingle BE]IS hames Frotponi
Biight hand anty Asranged by Jule A, Lisd
E EE-EEE -E G CDE---
Jin- gle bells, jin-gle bells, pm-gle all the way,
F F F F F E E EE
Oh what fun it 15 W rmde ina
E D D E D-G-
one horse op - en  sleigh
E EE -E EE -E G CDE---
Jin- gle bells, jin-gle bells,  jin-gle all the way.
F F F F F EE EE
Oh what fun 1t s to rde ina
G G FDC
one horse op - ¢n  sleigh!
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Answers

Exercise 1:

On-board Light one brightness m
pause (ms)

| On-board Light one color brightness o
On-board Light two color brightness @
pause (ms)

On-board Light two color blue brightness °
On-board Light three + color blue + brightness @
pause (ms)

.ﬂn—board Light three + color blue + brightness o

On-board Light four =+ color blue + brightness @

—_

On-board Light four *+ color blue + brightness o

Exercise 2: Breathing light

a. Changing the color of all the light into orangebrightness of the light will
—change as ‘value’ change.

b. Stop for 0.01 second

c. ‘value’ ADD 5

a. Changing the color of all the light into orangebrightness of the light will

—change as’ value’ change.

. stop for 0.01 second

c. ‘value’ SUBTRACT 5

d. Program will end when’ value’ drop to 0.
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On-board Light all =+ color orange =+ brightness wvalue =

set  walue = to @

while value = rw o
On-board Light all + color orange =+ brightness wvalue =
pause (ms)
change walue + by o - - °
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1.3.3 Lesson 3

I STEM Hub
M1Micro:bit =&

Smart Car

repeat ) times
do (o] i read digital pin# [E3
do | Startled

All Direction

Mecanum Wheel

Line Tracking

Introduction

Teaching Objectives
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Understanding the Mecanum wheels

Principal of the wheels

1 1
1 1

straight ahead

L
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1

188

turn of rear axis

1.3.4 Lesson 4

236 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

Movement of Car

A H SRy £ A A&
M1
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Block module that control motor

PRI AN

Forward

on start

Motor M1 + speed M2 = speed

Motor M2 v speed e e microbitcar pic/4/4_5.png

Backward

on start

e

Motor M1 + speed M2 » speed
Motor M3 + speed M4 = speed
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Turn to the left

on start

Motor M1 + speed o M2 + speed @

Motor M3 + speed o M4 » speed @

Turn to the right

A\

on start ‘

Motor M1 + speed @ Mz = speed o

e

/4

Motor M3 + speed @ M4 =+ speed o

Concerning

Spinning in anti-clockwise direction

on start

l g {'\ ? '
Motor M1 + speed M2 » speed
Motor M3 + speed QEBLEN M4 + speed . l Aﬂg '
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Spinning in clockwise direction

on start

Motor M1 * speed @ M2 =+ speed

Motor M3 = speed M4 » speed m

Conclusion

Exercise1: Horizontal movement of the car
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Exercise 2: Diagonal movement of the car

,

—

o
@

Exercise 3: Different ways to drive the car

|
Moving around in a square:

&

A\
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Moving around in a circle:

—
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M shape route driving

/
||\\ /
~ /
l ~ “
I

\

\

~ \
L |
l

|

i

\
\
\

4

Answer

Exercise 1:

on start

Motor M1 = speed @ M2 =+ speed @

Motor M3 =+ speed @ Ma4 = speed
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on start

Motor M1 = speed @ M2 =+ speed

Motor M3 w speed @ M4 + speed @

Exercise 2:

Moving toward right upper corner:

Motor M1 +* speed @ M2 -
Motor M3 = speed o M4 -

Moving toward left upper corner:

forever

Motor M1 =+ speed o M2 =+ speed @
Motor M3 =+ speed @ M4 = speed o

Moving toward right lower corner:

forever

Motor M1 + speed o M2 -
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Moving toward left lower corner:

forever

Motor M1 + speed @ M2 » speed o

Motor M3 » speed o M1 + speed @

Exercise 3:

Moving around in a square:

Motor M1 = speed @
Motor M3 =+ speed @

Motor M1 = speed m
Motor M3 = speed @
—_—

Moving around in a circle:

\ forever
Motor M1 = speed M2 + speed

Motor M3 » speed M1 » speed
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M shape route driving

Ml = speed m

(ms) EEEER

n v speca @D
M3 - ipl.‘fl‘.‘f@

=
Ml + speed @
M3 = speed m
pose (o

Motor Stop All
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1.3.5 Lesson 5 and Lesson 6

I STEM Hub
M1Micro:bit =&

Smart Car

repeat ) times
do (o] i read digital pin# [E3
do | Startled

All Direction

Mecanum Wheel

Line Tracking

Introduction

Teaching Objectives

1.3. Micro: bit M1 SMART CAR_Beginner 247



Smarthon Documentation, Release 1.0

Ultrasonic Obstacle Avoidance

Principal of ultrasonic module

/""J/A Emitted Wave of Bat {% E =

Reflected Wave of Prey ﬁ\

Time X0.0346(cm/ps)
2
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Transmitter

Tng

—_
.

Output

Receiver

Stemhub: bit Ultrasonic

Ultrasonic Distamce{cm)

WP Stemhub:bit

. Ultrasonic Distance{cm) pin P8 =
.

w » Neopixel

L]

Ultrasonic Light all = show color red -

A Advanced Ultrasonic Distance(cm

Ultrasonic Distance(cm) pin PO w

Ultrasonic Light all + show color red w
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Exercise 1

DDA

On-board Light one color red + brightness @
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Exercise 2

Exercise 3

Exercise 4
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Exercise 5

10cm

l

Exercise 6

Exercise 7
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Exercise 8

Think about it

To

AL L AL L L )

Answer
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Exercise 1

On-board Light one « brightness (e

e ) D

On-board Light one - brightness o

On-board Light two = brightness ks

puse o) QD

On-board Light two color blue + brightness o

On-board Light three + color blue + brightness o

On-board Light four * color blue * brightness @

Ultrasonic Light left + show color black =

Ultrasonic Light right + show color blue =

Ultrasonic Light right + show color black -
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Exercise 2

forever

show number Ultrasonic Distance(cm)

Exercise 3

distance = to Ultrasonic Distance{cm)
if

(ELAR LT Middle C B

vlitrasonic Light all - show color

&lge iF distance - £ - ﬂ
play tone for 1 = beat

Ultrasonic Light all = show color orange =
else if distance = =+ () then O
play tone for 1 = beat

ultrazonic Light all = show color

else if distance = 5 - @
play tone for 1 = beat

ultrasonic Light all - show color

else if distance - 5w ﬂ

play tone for 1 = beat

Ultrasonic Light all + show color blue =

else =

uvltrasonic Light all - show color
pause (==) EERD
set  distance ~ to {ffJ)
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Exercise 4

if Ultrasonic Distance(cm) L w e then

Motor M1 -+ speed o M2 = speed @

Motor M3 = cpeed o Ml + speed @
else

Motor M1 = speed @ M2 = speed @

Motor M3 = speed @ MA = speed @

Ultrasonic Distance(cm) iw e then

M1
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Exercise 5

h .
“ * 10em

l

When obstaclehandand the car distanced 10cm above, the car will move forward
When obstaclehandand the car distanced 10cm less, the car will move backward
When obstaclehandand the car distanced 10cmthe car will stop there to avoid
—~distancing furthermore.

forever

if Ultrasonic Distance(cm) > w @

Motor M1 = speed @ M2 =+ speed @
Motor M3 = speed @ M4 = speed @

else if Ultrasonic Distance(cm) £ - @

Motor M1 + speed @ M2 = speed @
Motor M3 =+ speed @ I T m

else if Ultrasonic Distance(cm) - w @

Motor

®
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Exercise 6

forever

if Ultrasonic Distance({cm) > - @ then

M1 + speed @ M2 = speed @
M3 =+ speed @ M4 =+ speed @

Ultrasonic Distance(cm)

M1 » speed M2 + speed
M3 + speed M1 » speed
{ms) el g
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Exercise 7

M1 = speed 0 M2 = speed @
M3 =+ speed @ M4 =+ speed @
(LN 1300 =

if Ultrasonic Distance(cm) @ & = o Motor

Motor M1 = -.p«ud-@ M2 = speed @ Motor
Motor M3 - -.p-m*d@ M o+ speed m pause

else if Ultrasonic Distance{cm) @ £ = o then E}

Motor

Motor Stop All

Motor M1 - -.:u-ud@ M2 w  speed m

Motor
pause
Motor

Motor

Motor M3 » speed -@ M4 = speed @ pause
pause (ms) (il Motor M1 v speed @ ) e @
Ml = speed M2 = speed
e m pee m M3 = spend@ Ha - speed@
Motor M3 » speed m Ma4 * speed @ @.
e ) @D
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Exercise 8

set  detecteddistance * to o

iF Ultrssonlc Distance(ca) § detecteddiitance =

Motor Stop ALl

Ultrasonic Light all + show color red v

Motor Ml =+ speed @ Ml = speed m
Motor HA3 = speed o Bl = speed .
—p-

Motor Stop All

pause (ms) (RS
if Ultrasonic Ddstamce(cm) detecteddistance then

if Ultrasonic Distance(cm) < * detecteddistance + then
Motor Stop ALl

Ultrasonic Light all + show color red = Motor Stop All

Motor M1 = speed [ESELE M2 v -.pn-u@ else

Motor A3 = speed o L] o Ultrasonic Light all + show color green ¥
pause (ms) Hotor M1 = speed @ MI v speed @
Motor Stop ALl Motor M3 * speed a B4 » speed @

pause (ms) LI @

®
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App

!

&
=

~

]

=

d &

o

endix

Variables
Math

Stemhbub:bit

" Meopixel

Advanced
Functions
Arrays
Text

Game

Images

Math

Stemhubba

Advanced

Functions

P
LAM#

images

Pins

Pins
digital read pin P2 »

digital write pin P8 » to o

analog read pin P =

analog write pin PO =+ Lo m-
@

from Low °
from hlgh@

analog set period pim P+ to (ps) [

servo write pin M+ Lo
Sorvd Setl pailse pla PO =+ to [§S)

digital write pin P8 = fo o

mare

on pin P8 v pulsed high =

pulse duration (Es)

palee ia (pa) pia M » peleed Eigh =

30 rwaed number i address l. of formal TSUSLE v repeated | falte =

12¢ write Aumber

at ataeess @)
with walue °

ol lermat IniBIl =

repeated  false =

spd write '

B -

pulse in (ps) pin P8 + pulsed high
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Programming for Ultrasonic Sensor

digital write pin P15 * to o

digital write pin P15 * +to o

set distance * to pulse in (ps) pin P14 v pulsed high + - w e

show number distance ¥
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1.3.6 Lesson 7 and Lesson 8

Y STEM Hub
M1Micro:bit [Ee==

Smart Car

repeat ) times

do (g if read digital pin# [E3
do | Startled
set [CLES to
-

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

- >

Line Tracking

Introduction

Teaching Objectives

Movement through line tracking

¢ Infrared Line Tracking sensor
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* Line following Basic Module

il Radio Pins
C Loops
digital read pin PO =
32 Logic
& Variables digital write pin PO = to o
B Math
analog read pin PO =
B Stembub:bit
= analog write pin P8+ to
* Mo pixe

M Advanced

fs Functions

from high
Afrays

to low o
T Text
T to nisn D)

Game

o
images analog set period pin P8 = to (ps) g ;e gAEEEN Sl P13 v

serve weite pin PB - tnm _
= more 3 s HUERSEN S P1a »

» serve set pulse pin P2 = to
== Serial
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i
i

Exercise 1

1.3. Micro: bit M1 SMART CAR_Beginner 265



Smarthon Documentation, Release 1.0

Exercise 2

Exercise 3

Exercise 4Maze

I_____
o~
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Challenge

* Build Variable “BW_value”, think about how to store both digital signal of both left and right sensor at the same
time.

* Build Variable “last_value” to store the signal when it is out of bounds and decide the turning direction when
out of bounds.

Answer

Exercise 1: Design a program to let the car move following the black line
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digital read pin P13 =

digital read pin Pl =

Motor speed @ M2 =
Motor speed @ Ny -

else if
Motor
Motor
else if

Motor

Hotor

else if

Motor speed @ M2 =+ speed @

Motor speed @ M4 = speed @

Exercise 2:

2
(2) 2
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digital read pin P13 =

digital read pin Pl =

Motor speed @ M2 =
Motor speed @ Ny -

else if

Hotor M1 speed 2 speed o

Motor spe speod o

else if

Motor
Motor
else if

Motor

Motor

®

1.3. Micro: bit M1 SMART CAR_Beginner 269



Smarthon Documentation, Release 1.0

Exercise 3

(2)

else if

Ultrasonic Light all + show color pgreem =
L+ to digital read pin P13

Mator M = speed @ 0+ speed °
to digital read pin P14 =

Ultrasonic Distamce(om) £ w dectecteddistance = Motor M3 + speed @ M = speed °

Moter Stop All .
else if and -

Mtrasenic Light all + shind color red =

Motor ML v spesd m o | m Ultrasonic Light all =+ show color Ereen =

Motor M3 = spred @ M+ speed @ otor M1 = speed o M2+ speed @

Ultrasondc Light all = show color greem =

Motor M1 = \‘H'rd@ HE = \F-rrd@
Mator M3 = '1prrd° HE - \[.lrrd@
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Exercise 4

- T

et detecteddistance = ta a

iF Ultrasonic Distance{ca} o+ detecteddistance = then

—— —c d'ﬂ K> spesd Ultrasende Light all » show color red «
Rrine M) = spesd ﬂ M= apeed ﬂ call wltrasondc
else

Ultrasende Light a1l = shew color gresn =

set L+ to digital read pin P2 =

it R to digital resd pln P13 -

C

if

Fotor ML = \pnd'a - R \-ﬁﬂa

Motor Ml = mdnm L \p::dﬂ

Frtor M = Hﬂdu - bﬁﬁim
Motor MO - Lmdﬂ - .pm

Fotor MO - \-pndﬂ- o \-ﬁ:ﬂﬂ

et Lw to digltal resd pin P12 w

set Hv to digltal resd pis P13 v

2" L= --- aed w B -.' then
notor i - specd ) R~ spesd )

Motor Ml = ma L ‘Fdﬂ
@
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Challenge

call line ¥ollow call line_ follow

set BM_value + to digital read pin P13 = x v @

change last_value *+ by digital read pin Pl4a =

if BW_value +

set last wvalue + to

else

if

Ml -

M3 =

speed @ M2 = speed e

s @) e+ oees @D
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1.3.7 Lesson 9 and Lesson 10

I STEM Hub
M1Micro:bit =&

Smart Car

repeat ) times
do (o] i read digital pin# [E3
do | Startled

All Direction

Mecanum Wheel

Line Tracking

Introduction

Teaching Objectives
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Controller

Radio and our daily life

ch
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Radio programming module

f l':
' -
'lllj‘

https://github.com/Izty634158/GHBit Q

GHBit
Extension for YahBoom
GHBit_V1/V2Vv3.0.3
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Radio

send runbier n
— X
el w1 long .

more
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Example 1: Two-way radio

Program module for controller and the car

Rocker value Nostate -

Button num Bl + wvalue Press =

on radio received receivedNumber

if

clear screen

®

on button B +* pressed

radio send number o

1.3. Micro: bit M1 SMART CAR_Beginner
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Programming for controller:(GHBit)

on start forever

radio set group o if Rocker value Up » then

radio set transmit power o radio send string m

else if Rocker value Down - then

radio send string m

else if Rocker value Left = then

radio send string

else if Rocker value Right «

radio send string (@A

else if Button num Bl + wvalue

radio send string (N0
else if Button num B2 * value

radio send string m

else if Button num B3 + value

radio send string

else if Button num B4 + value

radio send string m

Bl: stop moving

B2: Display a heart shape

B3: The car moves toward left
B4: The car move toward right
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on radio received receivedString
if receivedString == m then

Matar ML w 5peed@ M2 - apeed@
Matar M3 - 5peed@ M- ::pﬁ:d@

else if receivedString » == T

radio sat transmit power e

Motor M1 -

Mater M3 » speed (EEED M v spesd
else if receivedString » =

Matar

Motar M3 - 5peedﬁ M 5%@
else if receivedsString -

Matar M1 w 5;..3.519 M2 w
Matar M3 v 5peed@ M4 -

else if receivedString =
Motor Stop All

else if receivedsString -

show icon % -

else if receivedString » =
mator w1 v spect (@) 12 v spesd @)
Mator M3 ¥ speed Ma v speed [k

else if recefivedsString » == m then

roter 41+ specd Q@) 12~ srecs @)

Motor M3 » speed (Rl M4 v speea@

®
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Exercise 1

Exercise 2

Answers
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Exercise 1

on radis received receivedString
if receivedString » == m then
radio set transmit power o Motor M1+ speed E M2 = speed @
Motor M3 +  speed @ M+ speed @
receivedString ~ == m
* speed m M2 » speed [EEEEE
» speed m M+ speed

receivedString =

function [EIRGEd (=)

Ultrasonic Light all = show color black -

On-board Light all = show colar black -

function EEY (=)
Ultrasonic Light all = show color blue =
On-board Light one = show color red = Matar
On-board Light twe =+ show color green = Malar

On-board Light three = show calor yellow = else if receivedstring » = » a - E}

On-board Light four » show color purple -
8 pure Motor Stop All

else if recedvedSering * = W m then @

call REB_ON
[SET T receivedString + ==
Motor M1 = speed [BEECE M2 +  speed ([BEE
Motar M3 + speed @ M+ speed (B0
recedvedSering * = W m then e
Ml - speed@ M2 - speed
N3 - spzzdm W - speed@
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Exercise 2

on start forever

if Rocker value Up = then

radio set transmit power o radio send string

else if Rocker value Down = then

radio send string m

else if Rocker value Left = then

radio send string

else if Rocker value Right =
radio send string

else if Button num Bl + wvalue
radio

else if
radio

else if Button num B3 + wvalue
radio

else if
radio

else

radio send string
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on radio received receivedString

if receivedString = == “ then

radio set transmit power ﬁ Motor ML = speed M2 = spesd E
Motor M3 = 5pee-d na - spzn@
else if receivedString » ==
Motor *  spead @ M2 = speed @
Mator * speed [ M4 * spesd @
else if receivedString + = =
Motar ML w spesd E M2~ speed @
function @ Motar = speed M w  spesd @

Ultrasemic Light all » show color blue else if receivedString v =% then e

funetion @

Ultrasonic Light all = show color black

On-board Light all = show colar black =

On-board Light one * show color red Motor ML = speed A2+ speed a

On-board Light two v show color green v Motor M3 w speed Mew speed e

On-board Light three = show color yellow w else if receivedString » = =

on-board Light four ¥ show color purple »
call RGE_OM

else if receivedString » == ﬂ then
SEr0

else if
SEMG

else if then
Mortor
Mortar

else if

Motor Stop All
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1.4 Micro:bit M1 SMART CAR_Intermediate

1.4.1 Lesson 1

T o,
s EM 2 ““n
= = on radlo recelved recelvedString
o - @
] i receivedString -w ° then
go forvard » for . seconds

Smart Car |CEE

play tone (RITHIENEY for 1 « beal

. else if o - DQ thea @
repeat [{[1) times /

do ) If read digital pin# [ E3
Start Led
t t
e item ~ _0

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

. _d

Line Tracking

Introduction

Learning Target

Reviewing the structure of Mecanum Wheel Car

¢ 4 Motor(M1, M2, M3, M4)
e 4 Mecanum Wheel
¢ Micro bit

* Micro bit expanding board
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micro:bit expansion board
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Sensor

e Ultrasonic Sensor

¢ Infrared Receiver and Sender

Reviewing of advanced block

Functions

Make a Function...

Led
.l Radio

Loops

8 aQ

Logic
Variables

Math

> E M

Advanced
Functions
= Arrays
Text
Game

Images

@ n 8

Pins

286
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Edit Function

Add a parameter T Text 3 Boolean @ Number = Array 4 LedSprite &) Image

LTLI4S T doSomething

(%)

Done v

forever

call doSomething

Meet the Mechanical extension tools

Beetle

1.4. Micro:bit M1 SMART CAR_Intermediate
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Loader

Forklift

Bulldozer with ultrasonic
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Components in extension package

t
Ly
b
€

@ Loader Servo Panel @ Loader Bucket @ Pan-tilt-zoom @ Trolley Plate
Mount Plate

X3

U
b
¥

@ Ultrasonic Mount @ Arm Servo Base @ Arm Baseplate @® Arm Linkage
Holder

L3
\
&
~

@ Arm Plate @ Servo Arm Linkage @ Forklift Plate @ Gripper Upper Arm

A)
AY
'}
1

@ Gripper Driven @ Gripper Servo @ Gripper Panel @ Gripper Triangular
Forearm Forearm Mount Plate

¥l
/
Y
I

X2 X3

@® M3*35mm Copper @® M3*25mm Copper @® M3*15mm Copper ® M3*18mm
Bolt Bolt Bolt Copper Bolt

:@.

X2

@ Servo ® M2.5*5mm ® M3*5mm
Screw Screw

1.4. Micro:bit M1 SMART CAR_Intermediate 289



Smarthon Documentation, Release 1.0

Meet the Micro:bit extension tools — beetle
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Principle and function of Mechanical beetle
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Install of beetle

Metal Gripper Servo Arm x1 Metal Gripper Panel x1

\

Metal Gripper Forearm x1 (o) O

O

Metal Gripper Bottom Panel x1

Copper pillar M3*17mm %3

/ M3*Smim N

Screw

Metal Gripper Upper Arm x2

\Ts

o4
' "y ‘.:’_E\Screws M3*5mm x20

292

Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

M3*Smm Screw
\

M3*Smm Screw
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4 A

M2.5*5mm

® Step4
4 N
- |
-
y  M2.5*Smm
\ SCFEW’ _}
® Step5
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/" M3*18mm Copper Bolt A
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Bottom

Stemhub:bit - Servo Motor block module

Stemhub:bit

Servo

Servo S1 ¥ degree o

Screw pad

Servo(270°) S1 - degree o Servo S1 ¥ degree o

296
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Exercise 1
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Exercise 2

# Go back Extensions T

e

BitBot

14,, i
’ l',@ L
i ! '

4,
'Yy A ¢
robotbit mieroturtle tinkercademy-tinker-kit
Extension for Kiftenbot Robeotbit A LOGO-lke tartle libeary Tinkercadermy package for the
Tinker kit
https:/github.com/flzty6341 58/GHBIt -

GHBit
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» Refer to Beginner, Lesson 10, receive text as operation condition

* Apply basic >> Show of indicate light using block module

Answer
Exercise 1
Angle value<’ Beetle movement<’ <« N
Increase<’ Close«’
Decrease« Open<

on button A ¥ pressed on button B ¥ pressed

Servo S1 ¥ degree o Servo S1 ¥ degree @hly
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Exercise 2

Program of Remote

on start forever

radio set group o if Rocker value Up = then

radio set group o

then

radio send string m

else if Rocker value Left = then

radio send string

else if Rocker value Right ~ then

radio send string (@STg

else if Button num Bl * value Press v then @

else if  Button num B2 ¥ value Press =+ then @

radio send string
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Program of the Car

on start on radio received receivedString

radio set group o if receivedString - then

Motor M1 * speed @ M2 * speed @
function ® Motor M3 v speed @&EP) M4 v speed @

Servo S1 v degree @ else if receivedString ~

Motor M1 * speed @ M2
Motor M3 +* speed E M4

else if receivedString «

Motor ¥ speed @ M2 v speed @
Motor v speed @ M4 + speed
else if receivedString *+ =+ then @
function m @ Motor v speed @ M2 * speed E
R i (GRS o .Hotor 3 * speed @ M4 + speed @
SHONTEEES else if receivedString « L "B1" then @
call open
else if receivedString ~
call close

else if receivedString ~ - then @

Motor Stop All

®
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1.4.2 Lesson 2

T -,
s EM o "“b
= = on radlo recelved recelvedString
a .
] L1 receivedString -w ° then
go forvard » for . seconds

Smart Car |CEEEEeI I

play tone (RITHIENEY for 1 « beal

else if ) ;DQ then (=)

repeat () times

do ) if read digital pin# [[E3
Start Led
t t
et [ to

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

. _d

Line Tracking

Introduction

Learning Tutorial
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Exercise 1

Install of Ultrasonic sensor:

universal expansion pan-tilt-zoom mount
mounting plate plate |
vI
|
-

< ¥ M2.5*5mm
Screw
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M3*5mm
Screw '\ 7

Screw pad

Copper pillar
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Exercise 2

(a9t '
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.ﬁw
G
J
. b
J

* Built variable “goal” to mark the destination, and use it in Conditional blockUse text “start”” and “end” indicate
start point and end point

» Beware of the sequence of the condition of ultrasonic, line patrol and “goal” condition

Answer
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Exercise 1

on start Default clip is “open” function [RUITEENY (~)

Servo S1 v degree o

Motor M3 * speed @ M4

else if L -~ @

Motor M1 * speed @l M2

forever

set L v to digital read pin P13 ~

set R+ to digital read pin P14 =

call LineFollow Motor M3 = speed B M4

else if L~ ='°

Motor M1 * speed o M2

Motor M3 * speed o M4

else if

Servo 51 * degree .
g @ Close the clip and stop the car
Motor Stop All

®
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Exercise 2

forever

pause (ms) @U[l/ Mg
Motor M1l ¥ speed @i4

Motor M3 ¥ speed &4
else if

Motor Stop All

Servo S1 v degree @ Clip close

®
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Exercise 3

forever

set L~ to

digital read pin P13 ~

set R~ to digital read pin P14 +

call ultrasonic

function (@] Program to end point
if goal * =+ m

if Ultrasonic Distance({cm) @ > = o

Servo 51+ degreeo

call LineFollow

then

then

pause (ms) (ELllRS

Ultrasonic Distance{cm) | == o

then e

else if

Motor Stop All

Motor M1 * speed QQULD M2 v speed (ERUTY

Motor M3 + speed QULED M4 ~ .‘.pc(.-d

pause (ms)

set goal * to

C]

else if

call LineFollow

C)

then @

Program to start point

Default destination at end
point

set goal * tom

HTLISSGTN LineFollow @

if L~

Motor M1 =

Motor M3 * spee

else if

Motor M1 speed L

Motor M3 speed L) M4

)
speed o M2 * speed

speed o M4 * speed L]

- - O

Motor Stop All

Servo 51 * degree

else

else if

Motor M1

Motor M3

else if and *

e - @

then

When excess black ling,
destination is end point,
close the beetle

Motor Stop All

®

C]
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1.4.3 Lesson 3

T -,
s EM o "“b
= = on radlo recelved recelvedString
a .
] L1 receivedString -w ° then
go forvard » for . seconds

Smart Car |CEEEEeI I

play tone (RITHIENEY for 1 « beal

else if ) ;DQ then (=)

repeat () times

do ) if read digital pin# [[E3
Start Led
t t
et [ to

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

. _d

Line Tracking

Introduction

Learning Target
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Understand Micro:bit expansion tool — Loader

‘ m 5% \

1.4. Micro:bit M1 SMART CAR_Intermediate 311
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Principle and function of loader
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Install of Loader

Metal servo mount board
x1

/

Metal Loader x1

9 g metal geaé sen}o X

ﬂﬁ 5' - ﬂ :oig,wScrewMZ.S*SmmxS
L 3N~ N3

‘ll e i s - O
Copper pillar M3¥15mm x2 Screw M3*5mm x8

® Step1

1.4. Micro:bit M1 SMART CAR_Intermediate 313



Smarthon Documentation, Release 1.0

® Step2

Top

Screw

Screw pad
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Exercise 1
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Exercise 2

'“'fl LR
&,

lllu ™y

https://github.com/lzty634158/GHBIt

o

GHEit
Extension for YahBoom
GHBIt.V1/vV2V3.0.3

B1 and B4 bottom control the horizontal movement of left and right

B2 and B3 bottom control the load or unload of loader
* Control rods control the back and forward and turning left or right
* Car stops when pending of remote

* When load or unload, DoReMi and SoFaMi will play respectively ( or any other melody
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» Refer to Beginner, Lesson 10, Receive text as operation condition

* Use of sound effect >> perform melody speed (bpm) in block module

Answer
Exercise 1
Angle value < Loader movement<’ <«
Increase<’ Unload+<
Decrease« Load<’

on button A ¥ pressed on button B ¥ pressed

Servo S3 ¥ degree Servo S3 v degree @Kl
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Exercise 2

Program of remote

on start

forever

if Rocker value Up + then

radio send string m

else if Rocker value Down ¥ then

radio send string m

else if Rocker value Left = then

radio send string

else if Rocker value Right =

radio send string (@S¥ LI

else if Button num Bl * value

else if Button num B3 * value

else if Button num B4 * value

radio send string
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Program of Car

on radio received receivedString
radio set gr'uupo if receivedString® =+ m then
Motor M1 * speed @ M2 * speed @
incrion m D) Motor M3 * speed @ M4 * speed (&5
Servo 53 ¥ degree else if receivedString v - m
play lelody at tempo @ (bpm) Motor M1 ¥ speed M2 speed
Motor M3 * speed [EFEER M4 LI -255
function @ else if receivedString~> =+ then @
Servo S3 v degree Motor M1 v speed @ M2 v speed (&
S Cr o @ (bpm) Motor M3 * speed @ M4 * speed @
else if receivedString~v =~ then @
Motor M1 * speed @ M2 -

Motor M3 » speed E&Ep M4 ~

else if receivedString > =

Motor M1 * speed MZ -
Motor M3 * speed @ M4 * speed m

else if receivedStringv = v then

call Open
else if receivedStringv =
call Close

else if receivedString> =

Motor M1 + speed @ M2 * speed
Motor M3 + speed M4 * speed @
else if receivedStringv = v then @

Motor S5top All

C)
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1.4.4 Lesson 4

T -,
s EM o "“b
= = on radlo recelved recelvedString
a .
] L1 receivedString -w ° then
go forvard » for . seconds

Smart Car |CEEEEeI I

play tone (RITHIENEY for 1 « beal

else if ) ;DQ then (=)

repeat () times

do ) if read digital pin# [[E3
Start Led
t t
et [ to

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

. _d

Line Tracking

Introduction

Learning Target
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Exercise 1

To install the ultrasonic sensor

universal expansion pan-tilt-zoom mount
mounting plate plate
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Screw pad

322
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Exercise 2

oxpe -
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Exercise 3

Avoid Mode

G-

—m@@a -
——— A —

' 1
1 &% e
‘ Press B1 to enter loading mode

-
 m—

g —Galho-——
J

3 1 : e

a a

Answer

324
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Exercise 1

on start

Servo 53 » degree @

forever
set L~ to digital read pin P13 +
set R~ to digital read pin P14 v

call LineFollow

LISl LineFollow {Q)

and *

Motor M1 * speed @ MZ * speed @
Motor M3 * speed @ M4 * speed @

else if L | =w o

Motor M1 =+ speed LD M2

Motor M3 + speed @l M4

else if L =w o
Motor M1 + speedo [ Fd

Motor M3 = 5peedo M4

else if

Servo 53 v degree

Motor Stop All

®
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Exercise 2

forever

if Ultrasonic Distance(cm)

Servo S3 ¥ degree @ Unload

LURCGEIN 100 ~

Motor M1l ¥ speed M2 v speed @i4

Motor M3 ¥ speed @M M4 ¥ speed @i
else if Ultrasonic Distance(cm)

Motor Stop All

Servo S3 ¥ degree

®
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Exercise 3

on start

radio set group o

forever

if Button num Bl * value Press = then

radio set group o

Avoid Mode

‘ Press B1 to enter loading mode

{ —Gape>—

v Gl
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The program of the car

ISR ovoia MO Avoid program
Motor speed (QUEE M2 * speed
Motor 3 speed M4 ~ speed
pause (ms) Straight right
Motor speed @ M2 =+ speed @
Motor speed @ M4 = speed @

pause

on start Default avoid mode on radio received receivedString
radio set group o if receivedString = = m then

set mode * to m .
set mode v to Mode: avoid >> load

O]

forever
set L * to digitel read pin P13 =
set R+ to digital read pin Pl4 =
S (I ety Motor M1 » speed (QELEE M2 v speed (@i

Motor M3 = speed QLR M4 -~ spt:-:d

pause (os)

Straight left

if U trasonic Distance(cm) > - o

Serve 53 = degree @

call LineFollower

function @ Line tracking program

if

Motor
else if Ultraseonic Distance(

Motor Stop AlL

Motor
else if

Motor

Motor
call avoid

else if
else if mode - then '@ Load mode

Motor
Motor Stop All

Motor

Servo S3 v degree Load up object

sate G

else if

C)
C)

Motor
e Mo | e e @ Avoid and back on track
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1.4.5 Lesson 5

’ ’ ’ STEM | '“ “n
= = on radlo recelved recelvedString
a .
] i receivedString -w ° then
go forvard » for . seconds

Smart Car PR

play tone (RITHIENEY for 1 « beal

else if ; #DQ then (=)

repeat ([ times
do ) If read digital pin# [[E3
Start Led
t t
e item ~ _0

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

. _d

Line Tracking

Introduction

Learning Target
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Meet the Micro:bit Expansion Tool - Forklift
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The principle and function of forklift

Install the forklift
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-

M2 5*Smm Screw

Rr FE Y _)

® Step2

332
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M3*Smm
Screw

M3*Smm
Screw

Y

1.4. Micro:bit M1 SMART CAR_Intermediate
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& M2.5*Smm Screw

M3A*Smm Screw

334
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® Step7

Bottom

Screw pad

1.4.

Micro:bit M1 SMART CAR_Intermediate
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Exercise 1

Exercise 2

Find items suitable for forklift handling and calculate their angles

(The highest height that the forklift can lift is 6cm, pay attention to the size of the object selected)

Exercise 3

https:fgithub.com/zty634158/GHBIt

GHBIt

Answer
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Exercise 1:

on button A ¥ pressed

call Open

function m @
Servo S2 ¥ degree o

Exercise 3:

on button B ¥ pressed

call Close

function @
Servo S2 ¥ degree

1.4. Micro:bit M1 SMART CAR_Intermediate
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Car program

on start

radio set groupo

radio set groupo

function @

Ultrasonic Light all * show color black *

On-board Light all * show color black =

function @

Ultrasonic Light all * show color blue ¥
On-board Light one ¥ show color red «
On-board Light two ¥ show color green =«
On-board Light three * show color yellow *

On-board Light four * show color blue =

on radio received receivedString

if receivedStringv =+ m then

Motor M1 v speed @ M2 * speed @
Motor M3 ¥ speed @ M4 ¥ speed @
- &9
Motor M1 * speed (GFEER M2 L -255

Motor M3 * speed M4 speed

else if receivedString

receivedString =~ then @
Motor M1 » speed @ M2 v speed @
Motor M3 * speed @ M4 + speed @
receivedString~ =+« then @

Motor M1 ~ speed@ M2 ~ speed@

Motor M3 * speed E&ER M4 ~ speed@

else if

else if

else if receivedString>s =+ then
call RGB_On

else if receivedString v

Servo S2 =+ degreeo

else if

Servo 52 = degree

else if

Motor M1 = speed@ M2 - speedm

Motor M3 ¥ speed G@El)) M4 ¥ speed gkl

receivedString~ =+ then @

Motor Stop All

receivedString v

receivedString »

else if

call RGB_Off

C)
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Remote programm

on start

forever

if Rocker value Up ¥ then

radio send string m

else if Rocker value Down * then

radio send string m

else if Rocker value Left « then

radio send string

else if Rocker value Right *

radio send string

else if Button num Bl * value

radio send string

else if Button num B2 v value

radio send string (@}

else if Button num B3 * value

radio send string B3

else if Button num B4 * value

radio send string
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1.4.6 Lesson 6

T -,
s EM o "“n
= = on radlo recelved recelvedString
o
] L1 receivedString -w ° then
go forvard » for . seconds

Smart Car |CEEEEeI I

play tone (RITHIENEY for 1 « beal

else if ) ;DQ then (=)

repeat () times

do ) if read digital pin# [[E3
Start Led
t t
et [ to

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

. _d

Line Tracking

Introduction
Learning Target
Use of forklift tools

To install the ultrasonic sensor

universal expansion pan-tilt-zoom mount
mounting plate plate
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-T! .
. J.""
~——M2.5*5mm

¥ 2 | Screw

3*5mm
Screw J77%
Screw
Copper pillar

Screw pad

1.4. Micro:bit M1 SMART CAR_Intermediate 341



Smarthon Documentation, Release 1.0

Exercise 1

7)) I

342 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

Exercise 2

Exercise 3
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Answer

Exercise 1

forever

Servo S2 ¥ degree

if Ultrasonic Distance(cm)

Motor Stop All

Servo S2 ¥ degree @

pause
Motor
Motor
else
Motor

Motor

®
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Exercise 2

forever

set L v to digital read pin P13 ~

set R+~ to digital read pin P14 =

and *

Servo
pause
Motor
Motor
pause
else
Servo
Motor

Motor

®
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Exercise 3

if Ultrasonic Distance(cm) =v o then

Motor Stop All

Servo S2 ¥ degree o

else

Stop Car

Lift the fork

call LineFollower Call Line tracking

C)

Initialize

on start

forever

call Ultrasonic

Servo S2 ¥ degree

346
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Line tracking module

P [aa I LineFollower ()

set L * to digital read

set R+ to digital read

if
Motor

Motor
else if

Motor

Motor
else if

Motor

Motor
else

Motor

Motor

®
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1.4.7 Lesson7

’ ’ ’ STEM I f‘“’" “b
= = on radlo recelved recelvedString
n - ]
] i receivedString -w ° then
go forvard » for . seconds

Smart Car |CEEEEeI I

play Lone m for 1w beatl
ol -
else if DQ thea @
/ -
\

repeat ([ times
do ) if read digital pin# [[E3
Start Led

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

. _d

Line Tracking

Introduction
Learning Target

Meet the Micro:bit Expansion Tool - Bulldozer
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To install the bulldozer

Universal expansion

/ mounting plate x1

Metal Trolley Plate x1 Metal Pan-tilt-zoom

/Mount Plate x1
M

2.5*5mm Screws x5

-
.

‘ o -'.L_J"
: i »
' | \J ¢
[

14 4 &S asas S~
Ll

V3N \
M3*25mm Copper Pillar x2 M3*5mm Screws x10

/ '93 Metal Gear Servo x1
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Components — with an ultrasonic sensor:

/

M3*Smm Screw

M2 5*Smm

Screw

1.4. Micro:bit M1 SMART CAR_Intermediate

351



Smarthon Documentation, Release 1.0

7

I
Screw
Copper
pillar o
Screw pad |
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Exercise 1

« First adjust the installation angle of the servo so that the angle value of the servo module is 85 as the front
* Only using the servo module 0-180 degrees cannot make the servo ultrasonic sensor look to the left and right

* Negative numbers and values above 180 degrees must be tried
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Exercise 2

Answer

Exercise 1

on button A ¥ pressed on button B v pressed on button A+B ¥ pressed

Servo S1 ¥ degree E Servo S1 * degree @ Servo S1 ¥ degree @
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Exercise 2

forever

set L * to digital read pin P13 =

set R~¥ to digital read pin P14 -~

Motor
Motor
pause
else
Motor

Motor

®
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1.4.8 Lesson 8

’ ’ ’ STEM I '" “n
= = on radlo recelved recelvedString
a .
] L1 receivedString -w ° then
go forvard » for . seconds

Smart Car |CEEEEeI I

play tone (RITHIENEY for 1 « beal

else if ) ;DQ then (=)

repeat () times
do ) if read digital pin# [[E3
Start Led
t t
et [ to

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

. _d

Line Tracking

Introduction

Learning Target

Use of bulldozer tools

Exercise 1
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Shoot the gantry

Football match

1. The car or extension tool cannot exceed the line in front of the gantry
2. The speed cannot exceed 150
3. Do not touch the car during the race
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Answer

Exercise 1:
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Car program

on start on radio received receivedString

radio set groupo

if receivedStringy =¥ m then

radio set graupo

Motor M1 v speed @Ull M2 v speed

Motor M3 v speed @ULD M4 v speed

else if receivedString - m

Motor * speed @RULD M2 L -100

Motor v speed ERULD M4 LR -100

else if receivedString v v then
Motor v speedE M2 * speed (LY

Motor v speed @I M4 v speed @iy
else if receivedString~v =

Motor v speed QUL M2 ~

Motor v speed QULEN M4 ~

else if receivedString~ =

Motor v speed @B M2 v speed @k

High speed forward
Motor » speed QELD M4 + speed @ELY

else if receivedString~ =~ then @

Motor v speed @B M2 v speed @4
Low speed forward
Motor * speed 1) M4 *+ speed
else if receivedString~ =« @ then (O]
Motor v speed (GEEL) M2 ¥ speed .
P - P @ Straight Left
Motor * speed @Bl M4 * speed
else if receivedString~> =« m then @
Motor v speed @Bl M2 + speed
Motor v speed M4 v speed @
else if receivedStringv =% then @

Straight Right

Motor Stop All

C
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Remote program

on start

forever

if Rocker value Up + then

radio send string m

else if Rocker value Down = then

radio send string m

else if Rocker value Left » then

radio send string

else if Rocker value Right =

radio send string (@LI¥:L 1

else if Button num Bl ¥ value

radio send string

else if Button num BZ * value

radio send string

else if Button num B3 * value

radio send string

else if Button num B4 * value

"B4"

radio send string
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Appendix

Goal for 2 Football

~ Position

1.4.9 Lesson 9

’ ’ ’ s I EM I r.-...‘.‘“ “n
- - on radio recelved recelvedstring
o forward » for ° seconds

Smart Car N —

Middle ¢ JETS

-

repeat [m' times
do (9 if read digital pin# [ 53

do [surticd [P
set (UKD to > P g

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

S

Line Tracking
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Introduction
Learning Target
Liftable clip

To install the lift bracket

To attach the clip to the lift bracket

/

M3*5mm Screw

M3*5 S
\ mm Screw JAN
® Step7 ® Step8

Exercise 1
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Exercise 2

» The length of the clip will increase after adding the bracket, sufficient distance is needed when arranging the
site.

* Pay attention to whether it is necessary to pause when operating every tool.

e Create a variable “destination” to record the destination, and use the destination to determine the action when
the car goes out of bounds

Muti — function engineering car (Clips and Forks)
Exercise 3

 The forklift is in front of the car and the clip is behind the car
* Directly adjust the program in exercise 1

» Create variables to record the usage status of the two tools, and use this status to determine the next action of
the tool

Answer

Exercise 1
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Remote program

on start

radio set group o

forever

if Rocker value Up = then

radio send string m

else if Rocker value Down +* then

radio send string m

else if Rocker value Left = then

radio send string

else if Rocker value Right =

radio send string @@LSTlii

else if Button num Bl * value

radio send string

else if Button num BZ * value

radio send string

else if Button num B3 * value

radio set group o

radio send string @EN

Button num B4 * value

radio send string
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Car program

on radio received receivedString

on start

if receivedString v

radio set groupo
Default:

Servo 51 - degreem Beetle ClOSE Motor M1 * speed @
Servo SZ v degr'ee Bracket down Motor M3 * speed @ M4 -

else if receivedString v
Motor M1 v speed (EFEER M2
Motor M3 * speed M4 speed
else if receivedString v - then @

Motor M1

Motor M3 - speed@ M4 * speed &5

else if receivedString~ =+ @3F0S then

Motor M1 + speed @E&ER M2 ~

Motor M3 * speed @ M4 -

else if receivedString v

Servo S1 ~ degreeo

else if receivedString v

Servo S1 ~ degree@

else if receivedString =

Servo S2
else if receivedString v
Servo S2 v degree
else if receivedString v

Motor Stop All

®
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Exercise 2

on start

LTSt Ll LineFollow @

Servo S1 * degree ° Default: if L =+ o and ¥
Beetle Open

Servo 52 v degree (@l
v arec D) Bracket Down Motor M1+ speed ) w2
set destination = to@
Motor M3 ~ speed@ M4 v speed@

Destination: end point
P else if L =« o

forever

Motor M1 v speed Gl M2

set L v to digital read pin P13 v Motor M3 + speed i) M4

else if (N .vo

Motor M1 ~ speedo M2

set R~ to digital read pin P14 »

call LineFollow

Motor M3 «= speedo M4

else if

if destination~* =+ m then

Motor Stop All Car stops
N I @ Beetle Clip object

pause (ms) ELlRY

Program when destination is end point .
Servo S2 v degree o Bracket lift up

Motor M1 v speed M2 v speed 180 degrees
Motor M3 v speed M4 v speed turn right

pause (ms) @' R4
set destination ~ to Destination: start point

else if destination~ =+ then L;)

Program when destination is start point Motor Stop All Car stops
Servo S1 v degree o Beetle release object

)
®
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Exercise 3

Remote Program

on start forever

if Rocker value Up ~« then

radio send string m

else if Rocker value Down ~ then

radio send string m

else if Rocker value Left v then

radio send string

else if Rocker value Right =

radio send string @3T 1N

else if Button num Bl + wvalue

radio send string

else if Button num B2 * wvalue

radio send string @

pause (ms) @Al

else if Button num B3 + wvalue

radio send string Q¥
else if Button num B4 * value

radio send string m

else

radio send string
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Car program

on radio received receivedString

on start

radio set group o Defal.“t: if receivedString~> = = m then
Servo 51 = degree (iU M M1 * spee M2 * spee
gre . Beetle close otor M1 speed @ 2 speed @

Servo S2 v degree Bracket down Motor M3 v speed @ M4 v speed @

set beetle_state v to (4TS Beetle state: else if receivedString = . m
close

set forklift_state = tom

- Motc ML+ s Gl -255 ¥ speed (R

Bracket state: oror sveed (D) speed (D)

down Motor M3 = speed M4 * speed

function @) Beetle program
if beetle_state v =+ then

NEESREFNTY o ] Beetle open

set beetle_state v to m State: open
else if beetle_statev =+ then @

Servo S1 + degree m Beetle close

set beetle_state v to @ State: close

else if receivedString =+ then @
Motor M1 + speed @ M2 - speed@

Motor M3 = speed @ M4 = speed
else if receivedString* =+ (AT then @

Motor M1 v speed (EEER M2 ~ spcch

Motor M3 v speed @ M4 - sper_»d@

else if receivedString v
call beetle_control
else if receivedString =

call forklift_control
Bracket program

LEACLN forklift_control Q)]
if  forklift_statev =+ (I then

Servo 52 * degree o Bracket lift up
set beetle_state v to Q State: lift up
else if  forklift_statev =+ m then @

Servo S1 * degree Bracket lift down

set beetle_state v tom State:

else if receivedString v

Motor M1 + speed M2 =+ speed

Motor M3 + speed L M4 ~ speed

Turn Right

else if receivedString~ =+« m
Motor M1 = speed (@) M2 + speed @l

Turn Left

Motor M3 = speed M4 + speed @1l

else if receivedStringv =+ then @

®

Motor Stop All

®
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1.4.10 Lesson 10

’ ’ ’ STEM | '“ “n
= = on radlo recelved recelvedString
a .
] i receivedString -w ° then
go forvard » for . seconds

Smart Car PR

play tone (RITHIENEY for 1 « beal

else if ; #DQ then (=)

repeat ([ times
do ) If read digital pin# [[E3
Start Led
t t
e item ~ _0

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

. _d

Line Tracking

Introduction
Learning Target

Two-way movable fork
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Installation steps:

M3*Smm Screw

Exercise 1

Task

Control the car to transport the objects in the left to the middle, then transport the objects in the right to the left, and
finally transport the objects in the middle to the right.
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Car relay race

Introduce

Game rules

The relay race is divided into two stages, Stage 1: AB (task: transport all three_
—objects from point A to point B), stage 2: BC (task: transport three objects from
—point B to point C, and Overlap these objects in the order of 1, 2, 3). After
—completing the second stage, only two cars reach point C (point A is the starting
—point, point B is the relay point, and point C is the end point) to be considered
—successful.

During the game, players cannot touch the car.

Whoever completes all tasks in the shortest time wins.

Answer

Exercise 1
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Car program (the horizontal moving part of the fork)

on radio received receivedString
radio set group o if receivedString v =

set angle ~ t0@ Servo S2 * degree o

Servo S1 =~ degree (EuEEEE else if receivedString =

Servo S2 v degree (@]
9 . Servo 52 * degree Fork down

else if receivedStringv =vw E

if anglev > w @ then
change angle « bye

Servo S1 v degree angle v Fork turns left

C)

else if receivedString~ =~ then @

if angle v < w then
change angle + byo

Servo S1 v degree angle ¥ Fork turns rlght

else if receivedString~ =~ then @

set angle * to @ Fork face front
Servo S1 v degree angle ¥
else if receivedString~ =+« then @

Motor Stop All

®
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Remote Program

on start forever

radio set groupo if Button num Bl * wvalue Press w then

radio set groupo radio send string @8

Button num B2 * value Press » then @

on button A+B ¥ pressed : - @

radio send str--ing
then @

radio send str'ing
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Car relay race

on radio received receivedString

radio set groupo if receivedString~”

radio set 9r°"p° Motor M1 v speed &) M2 + speed EE

set angle~ t“@ Motor M3 = speed@ M4 w speed@

1+ d le~ . . .
Servo 5 e else if receivedString*

Motor M1 * speed (EFEEY M2 LY -255
Motor M3 = speed@ M4 speed

else if receivedStringr =+ then @
Motor M1 * speed @EEER M2 ~ speed@

Motor M3 = speed@ M4 * speed S
else if receivedString =+ (@3TL1S then @

Motor M1 = speed@ M2 + speed@
Motor M3 += Speed@ M4 - Speed@

else if receivedString =~ m then

if angle~ > ¥ @ then
Servo S1 ¥ degree angle ¥
change angle v by o

pause (ls)
®

else if receivedString =+ @ then
if angle~ | < v @kl
Servo S1 v degree angle v

change angle v by e

pause (-s)
®

else if receivedStrings =+ @ then
Motor M1 -~ speed@ M2 - speedm
Motor M3 v speed {EEEL) M4 v speed @il

else if receivedString~ hd then
Motor M1+ speed MZ * speed (@&l
Motor M3 -~ speed® M4 - speed

else if receivedStrings =+ then @

Motor Stop All

C]
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forever

on button A * pressed

if  Rocker value Up *  then

radio send string m

else if Rocker value Down *  then

radio send string m

else if Rocker value Left *  then

v
onjbuttom) (B}e] [pressed radio send string (@EI3
else if Rocker value Right +

radio send string (@iTLi

else if Button num Bl * value

radio send string m

else if Button num B2 * value

radio send string m

else if Button num B3 * value

radio send string m

else if Button num B4 * value

radio send string

else

radio send string @JIVN

®
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1.5 Micro:bit M1 SMART CAR_Advanced

1.5.1 Lesson 1

Y STEM *Hub
M1Micro:bit e T -

ol forward = for . s ol

Smart Car T m—
T a=

elue il

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

'

Line Tracking

Introduction

Objective
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Introduction of HuskyLens

RGB LED

Thigsk BB

m‘ -
i LB

1.5. Micro:bit M1 SMART CAR_Advanced 377



Smarthon Documentation, Release 1.0

Method
Press Press
Dial left/right
Function o
button Learning button

* Dialing the function button to the left/right to switch functions/modes
* Click on the function button to call out the function menu
 After long pressing the function button, you can set whether to learn multiple targets.

¢ Click the function button again to drag the scroll bar to the right to enable “Learn More”.

RIHER ¥981  fmwe | TS ¥3IBT  KNAG

* Click the Learn button to learn a new object, and the object ID will be displayed on the screen.
* Press and hold the learning button to learn to recognize new object from different angle, and distance.

e After studying the new object, it is required to press the learning button again for further study within
4s.0therwise, stop studying after 4 seconds, you must first forget the target and then re-study
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* After terminating the study, press learning button twice for forgetting the learned objects.

Installing HuskyLens in Smart Car

NEIREFR I

HuskylLens 4R
400 SRR

w34 x1

M3 4R 4418 x6 M3 8244 x6
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IR ER
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Nuts

i (under the

3 i’ *h

G >,

board)+

1.5. Micro:bit M1 SMART CAR_Advanced 381



Smarthon Documentation, Release 1.0

382 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

HuskyLens expansion pack

C Loops ’ Extensions
X Logic
= Varables huskylens Q
B Math
'y e Ly
# Advanced g
j Functions
' Text L
o Game *
& Images DFRobot_HuskylLens DFRobot-Maqueenplus
@ Pins HuskyLens is an easy-to-use ai Maqueen Plus is a STEM
*% Serlal vision sensor with six built-in educational robot for microcbit. Has
B Control Learn maore Leamn maore
© Extensions
Search...
Q HuskyLens

22 Basic

HuskylLens initialize I2C until success
® Input
@ Music

HuskyLens switch algorithm to Face Recognition =
O Led

HLISk)l’LEI'IS HuskyLens request data once and save inte the result
s more

il Radio HuskyLens get a total number of learned IDs from the result
C' Loops

HuskyLens check if frame * is on screen from the result
2 Logic

HuskyLens building block module

HuskyLens initialize I2C until success

HuskyLens switch algorithm to Face Recognition =
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HuskyLens request data once and save into the result

HuskyLens get a total number of learned IDs from the result

HuskyLens check if frame * is on screen from the result

« frame

armow

Exercise 1

1When the program starts, it automatically switches to the object classification mode.
2Use HuskyLens to learn 5 kinds of objects (ID)

3Press the button A: display the number of learning objects - (a)
4Press the button B: clear learning object data
S5Press the button A again to display the number of learning objects - (b)

HuskyLens forget all learning data of the current algorithm
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Exercise 2:

https://github.com/stemhub/pxt-Stemhubbit

o

STEM(S- Hub

stemhubbit

Extension for Stemhub Car

Learn more

1When the program starts, it automatically switches to the object classification mode.
2Use HuskyLens to learn multiple objects.

3If there is a learned object within the screen, the Micro:bit board displays the
—object ID closest to the center of the screen and lights all onboard LEDs green,
—otherwise lights up red.

Answer

Exercise 1

Location< Number<

(a)e

(b)<
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Huskylens initialize I2C until success

Huskylens switch algorithm to Object Classification =

Huskylens forget all learning data of the current algorithms

on button B * pressed

HuskylLens forget all learning data of the current algorithm
on button A ¥ pressed

Huskylens request data once and save into the result

show nusber Huskylens get a total number of learned IDs from the result

Exercise 2

on start
Huskylens initialize I2C until success

Huskylens switch algorithm to Object Classification =

forever
Huskylens request data once and save into the result
if HuskyLens check if frame » is on screen from the result then
On-board Light one v show color
show number Huskylens get ID * of frase closest to the center of screen from the result
else

On-board Light one * show color red +

show number Huskylens get ID + of frame closest to the center of screen from the result

C]
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1.5.2 Lesson 2

- ] on radile recelved recelvediiring
| et -
. | & Fod i vedhtiriag - % ° then
Mo Aorward » o . s ol

Phay lone for 1 = beal
elue il g ] [Jq L] E-)
!

All Direction

Mecanum Wheel

Line Tracking

Introduction

Objective
HuskyLens facial recognition function

What is facial recognition?
Applications of facial recognition

* Access right system: assess the right for entering protected areas such as prisons, detention centers, communi-
ties, schools, and residences by using facial recognition.

¢ Surveillance systemlt can be used to monitor crowds in public places, such as banks, airports, stadiums, shop-
ping malls and supermarkets.

* Internet application: use face recognition to assist online payment, prevent others from stealing credit cards and
protect society.
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facial recognition with Husky lens

Face Detection:

face learning:
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Exercise 1

* In HuskyLens >> More. There are blocks that change name by ID

HuskyLens name ID o of the current algorithm as

* If you don’t have an idea for giving a name, try the following names: Peter, Sam, Mary

* Since it takes time for HuskyLens to change objects, changing the names of multiple objects at one time may
fail

¢ Therefore use “forever”
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Restore changed object names

Exercise 2

¢ Create variable “ID” to store each face ID

» Use Loop >> Repeat Judgment. .. Execute Blocks to change face names one by one

Exercise 3

» Assume HuskyLens sees only one face at a time

* Since the angle of the lens cannot be adjusted in real time, it is better to place different photos in front of the car
in turn, or hold the car and place the lens on the face.

e The blocks for controlling the car’'s motor are in the Stemhub:bit expansion
pack:https://github.com/stemhub/pxt-Stemhubbit
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https://github.com/stemhub/pxt-Stemhubbit

STEM(S Hub

stemhubbit

Extension for Stemhub Car

Exercise 4
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Answer

Exercise 1

on start

HuskyLens initialize I2C until success

HuskyLens switch algorithm to Face Recognition =

forever

HuskyLens name ID o of the current algorithm as
HuskyLens name ID o of the current algorithm as m
HuskylLens name ID o of the current algorithm as
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Exercise 2

Huskylens initialize I2C until success

HuskylLens switch algorithm to Face Recognition =

Huskylens request data once and save into the result

set ID + to Huskylens get a total number of learned IDs from the result

while > w o

Huskylens name ID 1D + of the current alporithm as 0

change ID = by e
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Exercise 3

HuskylLens request data once and save inteo the result

if H.lskyLﬂrsched(ifmo frame » 1s on screen from the

Motor M1 + speed@ M2 - speed@
Motor M3 = speed@ Ma - speed@

else if Huskylens check if ID o frame »+ 1is on screen from t
Motor MWl + speed @ Mz + speed (k]

Motor M3 v speed QENEEN M4 * speed

else if Huskylens check if ID a frame »+ is on screen from H

else if Huskylens check if ID o frame =+ is on screen from H

Motor W1+ speed@ M2 + speed [k

Motor M2 + speed QESEEE M4+ speed R
HuskyLens initialize I2C until success

HuskyLens switch algorithm to Face Recognition =

C
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Exercise 4

HuskylLens request data once and save into the result

HuskyLens check if frame » is on screen from the result

if
Motor M1 = sSpeed @ Mz = speed @
Motor M3 = sSpeed @ M = speed @

HuskyLens initialize I2C until success show number Huskylens get ID » of frame closest to the center
else

HuskyLens switch algorithm to Face Recognition +
Motor Stop All

show icon
-

®

395
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1.5.3 Lesson 3
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Line Tracking

Introduction

Objective

HuskyLens Color Recognition Function

What is Color Recognition
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Applications of Color Recognition

Color Recognition of Huskylens

Detecting color
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Learning color

Identifying color

AL L
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Exercise 1

Huskylens get a total number of ID o frame + from the result
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Exercise 2

* Use the following Huskylens blocks to get the height and width of each color block. Area = (length) height x
width

Huskylens get X center + of the ID o No. ° frame from the result

X center -

* Build “number” store “HuskyLens get atotal number of ID 1 frame from the result”

* Build “area”. Store the increased area and use the loop to increase the area of the color block gradually

Exercise 3

e ID 1 light up red

e ID 2 light up yellow
« ID 3 light up blue

* ID 4 light up green
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Exercise 4

1When Huskylens detects that red color is closest to the center of the screen, the
—car starts to move forward

2Until Huskylens detects that the purple squre is closest to the center of the screen,
— the car stops briefly and starts to reverse

3Keep backing up until Huskylens detects the red square closest to the center of the
—screen again and the car stops.

* First, adjust the angle of Huskylens and look at the red square

* Create variables “direction” Record the moving direction of the car to determine the action of the car
¢ Create variables “finsih” Determine if the car has returned to red square

* if returned, play mid-range C for one second, and set finish as “true”

* Stop playing the tone when finish is “true”
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Answer

Exercise 1

Huskylens initialize I3C until success Huskylenz request data once and save into the result

Huskylens switch algorithm to Color Recognition =

show number Huskylensz get a total number of ID o frame + from the result

Exercise 2

on button A = pressed

Huskylens initialize I2C until success

Huskylens request data once and save into the result

set area v to o

Program iS Uﬁed to calculate the total area set number v to Huskylens get a total number of ID o frame * from the result

Functi 11
umcton S} of all color patches¢’ white  nver = > = P

set neient - o () Initialize the height and width for obtaining do
TR ¢ ] the height and width of the sub-function

Huskylens switch algorithm to Color Recognition

call totalArea

Keep changing the number by -1 to get

change nusser + by () the information of each color blocks'

call getHeight Sum up the total area of the current color
call getuidth block and the area of the new color block« o (e

set area v to area w + - height « % v width »

Obtain the height of the color block<

function [ESTEETEY ()

set height = to Huskylens get height = of the ID o No. number » frame from the result

function ® Obtain the width of the color blocks

set width v to  Huskylens get width v of the 0 {fJ) No. nusber v frame from the result
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Exercise 3

Huskylens initlalize IX wntil success

HusiyLens switch algorithe to Color Recognition =

1f

elie 1F

call backward

else 1F

call backward

Om-board Light

®

else

O -board Light

®

Muskyleas get ID » of frame closest to the center of screen from the result = v o
cull Backward
O - Bl
else 4F

call bacinard

Muskylens request data once and save into the result

iF Wuskylens check if frame = i3 on screen from the result  then

Im * of frame closest Do the otater of sorees from the redult

one * show color yellow w

Hukylend get ID + of frame clogest 1o the center of icreen from the redult

I * of frame closest To the cemter of screen From the result

e -
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Exercise 4

Huskylens request data once and save into the result

if HuskyLens check if frame = 15 on screen from the result

if direction » == then

call forward
on start

elie if direction = =" then I[_:J
stop all sounds

r{\-i;. backward
On-board Light one + show color black = —

#

HuskylLens initialize I2C wntil success else

Huskylens switch algoritha to Color Recognition ¥ Moter stop all

set direction * to on-board Light one =« show color black =
- R R itop all sounds
set  finish = to false

C]
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Forward function

tonction (] ®

if Huskylens get ID » of frame closest to the center of screen from the result ivo then

if Huskylens get ID v of frame closest to the center of screen from the result --—o then

Motor M1 + speed e M - 1.prrd°
Motor M3 w s-pu.--.-de " """"'a

On-board Light one * show color red =

ring tone () (R

else if  Huskylens get ID v of frame closest to the center of screen from the result =+ () then ©
On-board Light one = show color yellow =

rirgtnm{mm

else 4  Huskylens get ID v of frame closest to the center of screen from the result =~ () then ©

On-board Light one » show color green =

ring tone 02
®
else 9

On-board Light one * show color purple *
gL AW High ©

Motor Stop All

pe )

O]
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Backward function

pncson ) ©

e - O o

if Huskylens get ID = of frame closest to the cemter of screen from the result "o then

Motor M1 speeda [ spe-;-d@
wotor 13+ speed (@F) ma + specs @D

if Huskylens get ID »+ of frame clasest te the cemter of screen from the result =v° then

On-board Light one = show color black -

ring tone (Hz) QETENS

else if Huskylens get ID » of frame closest to the cemter of screen from the result

- @ w0
On-board Light one = show color black +
(gL I A Hiddle G

vo tlﬂ@

else if Huskylens get ID » of frame closest to the cemter of screen from the result

On-board Light one = show color black
o e 0
®
else @
On-board Light one » show color black
Motor Stop All

[T ENFAN Hiddle C

pause (ms) (el

set  findsh w tnm
®

else

stop all sounds

*®

et
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1.5.4 Lesson 4
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Line Tracking

Introduction

Objective
HuskyLens tag recognition function

what is tag recognition
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Applications of tag recognition

Huskylens tag recognition

0Z8T M15B6I66EE

Detecting tag
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Learning tag

Identifying tag
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Exercise 2

Exercise 3: Self-service supermarket cash register
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Mission 1ldentify goods

Mission 2Start and end scan
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Mission 3goods settlement

Start

B

execute tag
recognition

recognize ID?

r k.

water bottle: biscuits: add s
add 5§15 $2 knife: add S8

display total price
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Answer

Exercise 1

Huskylens imitialize I2C until success
HuskylLens request data once and save into the result

Huskylens switch algorithm to Tag Recognition =

if Huskylens check if ID ° is learned from the result then

if HuskyLens check if frame = is on screen from the result then

if Huskylens get ID » of frame closest to the center of screen from the result

M1 + speed kil M2 v speed (k]
M3 = speed \REEN M4 * speed (k]

Huskylens get ID » of frame closest to the center of screen from the result

- speed@ M2
- oot @Y

HuskylLens get ID of frame closest to the center of screen from the result

= speed o
» speed o

HuskylLens get of frame closest to the center of screen from the result

= speed
- spee
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Exercise 2

forever

if HuskyLens chack if ID a is lsarned from the result » then HeskyLens initialize I2€ until success

if Huskylens check if frame * is on screen from the result  then Heskylens switch algorithm to Tag Recognition +

set  height = to Huskylens get ID = of frame closest to the center of screen from the result

1 height = 3 * @ then

HuskyLens get I0 v of frame closest to the center of screem from the result = v o thian

* speed @ M2 v speed @
» speed @ LR
Huskylens get 10 = of frame closest to the center of screen from the result
= speed a M = speed m
* speed ﬂ M * speed m
else 1F Hugkylens get 10 = of frese closest to the center of screen from the result

Motor speed @

Mator

else 1F of frame closest to the center of screen from the reswlt

s @
—i a
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Exercise 3

if  button A v is pressed tIlEn

set total = loo

while B pressed w =w “false”
i button B + is pressed then

Huskylens request data once and save into the result

if Huskylens check if ID o frame = is on screen from the result

change tota1 + by (@)
if Huskylens check if ID o frame » is on screen from the result

change total = by °
if Huskylens check if ID o frame + is on screen from the result
o g

change B pressed v by o
®

set B pressed » to m I

®

show number total «

Create a variable to store the status of
button B. The default is not pressed

Huskylens initialize T2C until success

Huskylens switch algorithm to Tag Recognition »

When the status of the variable if false, keep checking
whether the button B has been pressed or not¢«

Determine whether there are learned tags in the
recognized data results. Each learned tag has a
corresponding |D<’

Each time a product is identified, the variable “total price”
will be added to the corresponding selling price of the
product¢’

After press the button B, the status of the variable “B

® pressed” will be changed to (true), and break the loop <’
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1.5.5 Lesson 5
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Line Tracking

Introduction

Objective
HuskyLens object classification

what is object classification

HuskyLensDifferences between object classification and other functions
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Huskylens’ object classification

learning objects

i
R =
SR

%3] 4

Identification of labeled objects

#AID1
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Exercise 1Symbol classification

Exercise 2Location Recognition

A
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Exercise 3Line tracking
Answer

Exercise 1

The main body of the program

on start

Huskylens initialize I3C wntil success

Huskylens switch algorithe to Object Classification «

forever

HuskyLens request data once and save into the result

if  musiyiens check if 10 {fJ) is dearned from the result  then

HuskyLens check if 1D o frame = is on screen from the result or - Huskylens check if ID o frame = is on screen from the result then
if HuskyLens get ID v of frame closest to the center of screen from the result = » o
call shake F
.
show icon o =
else if HuskyLens get 10 = of frame closest to the cemter of screen from the result = = o then @

call shake LR

else

Motor Stop All
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The program for shaking the car to the left and right and to the front and back

{Nla=TV N shake LR @ function @
Motor M1 +* speed o - Motor M1 * speed a M2 * speed o

Motor Motor

pause pause

pause

Stop All Motor Stop ALl
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Exercise 2

Huskylens initialize I2C until success

HuskyLens switch algorithe to oObject Classification «

forever

HuskyLens request data once and save inmto the result

if HﬁkylmsdleckifIDOisleamedfmﬂleremlt then

if Huskylens get ID » of frame closest to the center of screem from the result = o then

motor M1+ speed o
Motor M3 + speéd @

else if HuskylLens get of frame closest to the center of screen from the result

- @ w0
Motor Stop all

else if HuskyLens get of frame closest to the center of screen from the result =+ o then @

motor M1+« speed a

Motor M3 + speed o
else @

Motor Stop All

o,

®
®
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Exercise 3

Huskylens initialize TI2C until success

Huskylens switch algorithm to Object Classification w

forever

HuskyLens request data once and save into the result

if  Huskylens check if ID o is learned from the result then e

if HuskylLens get ID v of frame closest to the center of screen from the result = w o then

Motor M1 » spesd @ M2 » speed @
Move forward«
M3 w speed @ M v speed @ Line change to top left<

else if Huskylens get ID + of frame closest to the center of screen from the result =+ o then @

Move top lefts

Line change to top rights

of frame closest to the center of screen from the result = v o then (=)

Move top rights

else ®

Motor Stop All

C,

pause (ms) @
®
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1.5.6 Lesson 6

- ] on radile recelved recelvediiring
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All Direction

Mecanum Wheel

Line Tracking

Introduction

Objective
HuskyLens line tracking function

what is line tracking function
Application of line tracking

* For navigation in public places such as shopping malls or museums
* For industrial transportation, save a lot of space compared to traditional conveyor belts

* For restaurants, deliver food to guests
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Huskylens’ line tracking function

learning

Line tracking
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Exercise 1

Exercise 2
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* Use different X beginning to decide whether the car should go forward, turn left or turn right

HuskylLens get X beginning = Hmolrmﬁ-ﬂthnrllult

* X coordinate range0 - 320

* Y coordinate range0 - 240

Exercise 3
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Exercise 4Autonomous line tracking cars:

Answer
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Exercise 1

HuskylLens initialize I2C until success

HuskyLens switch algorithm to Line Tracking =

forever

HuskylLens request data once and save into the result

show number HuskyLens get

Exercise 2

HuskylLens initialize I2C until success

HuskyLens switch algorithm to Line Tracking «

ID v+ of arrow closest to the center of screen from the result

HuskyLens request data once and save imto the result
if  HuskyLens check if T ° is learncd from the result  then
it wuskylens check 3f 10 @) arrow v is on screen from the result  then

if HuskylLens get ¥ endpoint - D-fmoarrm from the result < = @ then
if Huskylens get X beginning = af]]:lo.arrwfrmﬂnresult P @ then
mw speeu@ M2 speed@
M- speed@ M- speed@

Huskylens get X beginning = of II)° arrow from the result <« then @

speed @ M2 + speed @

speed @ M4 = speed e

speed M2 » speed (EI]

speed (EER M4+ speed (Rl

®

else

Motor Stop A1l

-
®

Motor Stop All

@®
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Exercise 3
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Program

Huskylens request data once and save into the result

if Huskylens check §F 1D o is learned from the resull then

if Huskylens check §f ID o arrou *  is oA screea from the result then
set X start + 1o Huskyless get X beginning = of ID o arrow from The res
call limeFollow

else

HuskylLens initialize I2C until success

HuskylLens switch algorithm to Line Tracking =

fnceton ®

if Huskylens get Y endpoint = ufmoarrwfr\-th!rullt ¢ w

if X start = kvm and * X start = s-@ then

== e m2 e @ When X beginning is skewed to the right of the screen |
M3+ speed @ [P pp— a Slowly turn right<

X start = > @ then

v speed @) w2 v specs @) When X is right of the screen |
speed @) ma + spees turn right«

— a W2 v speed @ When X beginning is skewed to the left of the screen )
Slowly turn left<
» speed @ M4 » speed @

Xstartr < m then

- speed a v speed @ When X is left of the screen |

— @ v speod @ turn left<

spoed M2 v speed @ When X is middle of the screen |
speed M v speed @ forward«

else

Motor Stop All
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Exercise 4

When the car detects the obstacle or reach

P @ the end point, execute stop function

Huskylens initialize I2C wntil success
Motor Stop All

Huskylens switch algorithm to Line Tracking +
o= 1) e kol When the car detects the obstacle ¢ e e I m

Ultrasonic Light all =+ show color red «

if played? * == (=4  When the variable “played” is
false, play Low A# once ¢

Does not play any sound by default¢

play tone [@EESEELY for 1 + beat

ol g TN m After playing the sound, set
ke played: - =]
® variable “played?” as true¢'

C)

if Huskylens get ¥ endpoint = o‘]])o-'mfn-ﬂl:ru-lt 2'@ then

Ultrasonic Light all * show color yellow ¥

When the car reaches the end pointl

if played? » = = ~ QELELY)  then (The tip of the arrow is in the lower half of the screen)<!

play melody (il ||| NERED ot tespo EED) (bow)
set played? * to m

C]

forever

Huskylens request data omce and save inte the result
if  Muskylens check if ID o 13 eermed from the result’ them When the car hasn’t detected the obstacle

int<
if Huskylens check if mo arrow * 415 on screen from the result then My rea{:h the end po"]t

if Huskylens get ¥ endpoint » of ID o arrow from the result < = @ and - vitrasonic Distance{om) | > = a ‘then
Ultrasonic Light all » show color pgreen v
set  played? = to

1f mskyiens get X begtnning v of 1 () arrow from the resir >+ @) thes

Ml = speed @ M: v speed e Turn rl'ght<-'
L speede L spﬁd@

Wuskylens get X beginning v ef‘m°mfmthemult <+ @ then (=)

Set variable “played” as false<

= spmo T SM@ Turn left«
M- speeda m speed@

else @
Motar speed a M2 v spesd
Move forward+
Motor M speed @ M v speed
pause (ms) (ELERS
else =
£ When the car detects the obstacle or reach the end point, call stop function<
®
else @
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1.5.7 Lesson 7
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Line Tracking

Introduction

Objective
HuskyLens object tracking function

What is object tracking function
Application of object tracking
Event detection

Directing traffic

Human-computer interaction
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Virtual Reality
Huskylens’ object tracking

HuskyLens’s object tracking function can be divided into two parts: learning objects and tracking objects.

Learning objects
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The method of turning off tracking and learning at the same time

Exercise 1

[—

—

Exercise 2

» Use “pause” blocks to control how long the car takes to turn in each direction

» Use the X center to represent the object position
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HuskylLens get X center = of ID o frame from the result

Exercise 3

* How do we usually know if we are near an object by our eyes?
* The learning frame of HuskyLens object tracking is preset to 70*70 square units.

* Learning objects at longer distances is more effective

Exercise 4

438 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

Answer

Exercise 2

HuskyLens initialize I2C umtil success Huskylens request data once and save into the result

T R 9 B | Tt if HuskyLens check if ID o is learned from the result  and »  Huskylens check if ID o frame » is on screen from the result  then

if HuskyLens get X center v of 10 () frane from the resuit Object’s X-center located

Wotor ML v speed W2 e speed . on the right side of the
o o Rotate to right slowly<! g
Wotor M3 v speed @ W v speed a screen<’

pause (ms) (ELoRd

Motor Stop A1l

clse if  Huskylens get X center = of 10 (] Frane from the resutt <+ @) then © Object’s X-center located

votor #1 v speca @) 12+ speca @ ekt slow on the left side of the
Rotate to left slowly<’
Motor M3 v speed m M v speed @ Yy screen<’

pause (ms) (LR

Motor Stop All . -
Object’s X-center in the of

else

the screen<

Motor Stop All

Exercise 3

HuskyLens initialize I2C wntil success Huskylens request data once and save into the result

Huskylens switch alporithm to oObject Tracking =

if  HuskyLens check if ID o is learned from the result then

if Illskyl.ensdlzctifmo frame + is on screen from the result  then
set  height » to Huskylens get height = of mofra-e from the result
if
Motor
Motor
else

r Stop All

®

else

motor Stop All

@
@®
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Exercise 4

fnce ®

Motor Ml = sSpeed @ M2 = speed 9
Motor M3 » speed m B w speed m

pause (ms) Rl R

Huskylens initialize I2¢ until success

Huskylens switch algorithm to oObject Tracking -

motor Stop all

Huskylens request data once and save into the result
if  mskyrens check if 1 () is learned from the result function Q)]

call detect motor M1 =  speed @ Mz v speed @
else Rotor M3+  speed @ M v speed @

Motor Stop All

@ motor Stop all

fncton B

M + spesd ﬂ HE = speed @
M3 =+ spend @ M4 + speed @

Stop all

—

if mﬁﬁusdutifmo frame » is on screen from the result then

if Huskylens get I:m'ﬂmoﬂmfmﬂlermlt ,.@ then

call turn right
else if Huskylens get X center = vfm°ﬁ'—fmthmult < - @ tm@
call turn left

else @

call moveTowards

C,
else e

icro:bithtL.SMART CAR_Advanced

®
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1.5.8 Lesson 8

Y STEM - Hub
M1Micro:bit [Fess T -

ol forward = for . s ol

Smart Car T m—
oy i o=

elue il

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

.

Line Tracking

Introduction

Objective
HuskyLens Object tracking function

HuskyLens Advanced Application of Object Tracking

Obstacle detection: HuskyLens object tracking v.s. ultrasonic sensor

442 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

Exercise 1

Exercise 2

* You can divide the screen into three areas by referring to Exercise 2 in Lesson 6.

* Adjust the direction of the car first, and then continue to move forward.

Exercise 3
Car's action when objects are in different positions<’
Object Object in screen position<’ Color
distance<’ ofuUltrasonic
a i a ight<
left middle right light<
Far away<’ .
Y -~ ' ~» Ay
£E £ 2
Moderate<’ I I '
oderate &
\ a
Close¢’
g g £ Red<
a " a
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Challenge

/

Answer
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Exercise 1

Huskylens initialize I3C wntil success

HuskyLens switch algoriths to Object Tracking =

Huskylens request data once and save into the result

if muskylens check if ID o is learned from the result  and =  Huskylens check if 10 o frame » is on screen from the result  then

set height = to  Huskylens get  height = of ID o frame from the result

height » < = @ then

moe speca @) m v spees @)

W3 = speed @ " :,;,:._-u@
ncise - then ©

Stop All

Motor Stop All

®"
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Exercise 2

HuskylLens initialize I2C until success

Huskylens switch algorithm to Object Tracking -

forever

Huskylens request data once and save into the result

if HuskylLens check if ID o is learned from the result and « HuskylLens check if ID o frame = is on screen from the result then

set height * to Huskylens get height » of ID o frame from the result

if height + « = @ then
Motor M1 * speed a M1 = speed g
Motor M3 + speed @ M4 = speed e
else if height >w then @

Motor M1 + speed 9 M2 » speed @
Motor M3 ¥ speed a M4 v cpeed @

else

Motor Stop All

C)

else

Motor Stop All

C]

Exercise 3

» The object is large and only one feature of the object is learned.Ensure that the sensor receives the bounce back
signal

* It is important to include enough angles and distances when learning with HuskyLens.Since the angle of the
lens on the mount is fixed, and there are differences in the appearance of objects seen at different angles and
distances, it is important to ensure that HuskyLens can recognize objects in different positions.
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Unlimited execution of the program

Huikylens request data once and save iste the result

iF Heshyless check 1F 10 n s learned from the result and = Huskyless check 1F 10 n- frame = is on soreen from the result thes

Witrssonic Distance(cm)

call fersards

elee i Ftrasonic Distance(cn)

call hacinsards

elur

eall adjuit
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forward

i (TR ®

Ultrasonic Light all + show color green =

if Huskylens get X cemnter = of ID ° frame from the result > - @ then

Pause

Motor

else if ‘- m

Motor

Motor

—_-
Motar Stop All

else

Motor M1l =+ speed e MZ = speed @

Motor M3 » speed @ M4 w speed @
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backward

Ultrasonic Light all * show color red =

if Huskylens get X center » of ID o frame from the result v @ then

Motor

pause

Motor Stop All

else if Huskylens get X center + of ID ° frame from the result {w @ then @

Motor

Motor

pause (ms) LRI

Motor Stop All

else

Motor M1 =+ speed m M2 + speed m

M3 = speed m M * speed @
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Move in Place

rncon (IR ©

Ultrasonic Light all + show color yellow =

if Huskylens get X center » of ID o frame from the result > + ([QEL]

Ml = speed @ M2 = speed @
0« et @) m soecs @D

S5top All
Huskylens get X center oflnofrmfmthemult A 130 thcn@

Ml = speed @ M2 = speed @
M3 = speed m M =+ speed @

(LN 200 -

Stop All

S5top All
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1.5.9 Lesson 9

Y STEM - Hub
M1Micro:bit [Fess T -

ol forward = for . s ol

Smart Car T m—
oy i o=

elue il

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

.

Line Tracking

Introduction

Objective

Micro:bit Al Smart Car
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HuskyLens Advanced Applications

Tag recognition

Line tracking

Color recognition

>

P

Exercise 1Function combination: color recognition + line tracking
« If the tracking line is easy to go out of bounds, you can use the pause blocks to make the car brake after each
movement.
 After pressing the A button to switch to color recognition mode, send two requests for data storage results.
* Initialize the data for the first time and update the data to the new learning result for the second time
* Create a variable id to store the color ID with the highest number of squares.

* Create variable mode to save the current mode of HuskyLens.

452 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

1.5. Micro:bit M1 SMART CAR_Advanced 453



Smarthon Documentation, Release 1.0

454 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

Exercise 2Use different labels to represent different HuskyLens modes

Color< Face<

Line< Object<”

I |
i
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SD card save/load model

RGB LED

LED
AT

HUSKYLENS

~ ER

__| ObjectClassification_Backup_1.conf
| ObjectClassification_Backup_0.conf
| | FaceRecognition_ Backup 0.conf

| | ColorRecognition Backup 2.conf
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Method two : use the block module operation

Huskylens save » curmta].gnriﬂ.nhhasln.O.ndﬂnfSﬂm-d
load

Take photos, take screenshots and save to SD card

Exercise 3

Exercise 4Sort the objects first, then switch to the corresponding mode + screenshot.
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Answer
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Exercise 1

on button A v pressed

Huskylens switch algorithm to Color Recognition v et L W

R R [nitialize the color result<’ set ddw to o

IR Store the latest result< Huskylens initialize I2C until success
show number Huskylens get a total number of learned IDs from the result e L
if Huskylens get a total number of learned IDs from the resutt = v (§J)  then

Huskyl.ensdleckifmo frame ~ is on screen from the result  and + Ihskyl.:nsdlcdifmo frame = is on screen from the result  then

Il.lstyLﬂlsgetatotalm-rerafmo frame + from the result > Iilstyl.cnsgetatnhlm-l:rnf]]lo frame + from the result

Compare the number of color blocks

Excluding the case where no color is identified and the
number of squares of both colors is about the same<’

Huskylens switch algorithm to Line Tracking ~ Only switch to line tracking mode when id is 1 or 2¢

line mode” then Execute this function only in line
tracking mode¢
Huskylens request data once and save into the result

if Huskylens get Y endpoint » of the No. id v arrow from the result <+ then

Huskylens get X beginning v of the No. id * arrow from the result < » @ then

M1 - speed@ M2 - speed@
M3 - spred@ Mg - f.peed@

HuskylLens get X beginning + of the No. id + arrow from the result > . @ theﬂ@

M2

@

else

icronisiieink MAF ' 459
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Exercise 2

on start

HuskyLens initialize DTN watdl success

Muskylens switch algerithe to Tag Recogmition = i Huskylens get 1D = of frase closest to the cemter of screen from the result
Huskylens request dats cece and save into the result set mode v o
Muskyless switch slgoriths to Color Recognition =
wlse IF Huskylens get ID =+ of frame closest to the center of sorees from the result then IE:-
set mode v to o
Huskyless switch algoriths to Face Recognition =

else if Huzkylens get ID = of frame closest to the center of screem from the result

Huskylems switch algoriths to Tag Recognition = st made ¥ o o

Hushyleas switch algoriths to Object Classification =

else iF Huskylens get ID » of frame closest to the center of sorees from the result

st mode :-uo

Hushkylems switch algorithe to Line Tracking =

forever

Muskylens request dats once snd save Iato the resull
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s ()

if

Color recognition
e specd @) v s @ forward«
Ml = speed @ B~ speed @

Y = —y

Motor Stop ALl
®

else if  mode v ..o then

— T
Moter M2 * :p-e:d@ L '.p-eede

else

Motor Stop All

Motor M1 * 19-_-&1@ M- 1@-#6@
Motor M2 :pe:d@ L spe:d@

else

Motor Stop All

®
®

1.5. Micro:bit M1 SMART CAR_Advanced 461



Smarthon Documentation, Release 1.0

Exercise 3

Huskylens initialize I2C until success
Huskylens switeh algoriths to Tag Recognition =

Huskylend request diatas once snd siwve dato the reswlt

Muskylens request data once and save into the reswlt

1 Wsiortens check 1F 10 (] 15 Tearned from the result  then

Huskylens check if 1o o frame = i3 on screen from the result

r Step ALl

on button A * pressed
Muskylens save v curremt algorithm data as No. o model of 50 card

Hugkylens forget all learnlng data of the current algoritha

on button B = pressed
Huskylens save = current algorithe data as Mo. o model of 50 card

Huskylens forget all learning data of the cerrent algorithe

then

on button A«E » pressed

Huskylens load = cerrent algoriths data as Mo. o mdEl of S card

462
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Exercise 4

Function of object
R @ classification mode¢’

if Huskylens check if ID o is learned from the result then

on start

Huskylens clear all custom texts on screen

Huskylens initialize I2C until success
if Huskylens check if ID o frame * is on screen from the result then

= [ o Switch to tag recognition mode«

Huskylens switch algorithm to Object Classification w

S t° Preset object

Huskylens switch algorithm to Tag Recognition w

set  screenshot ¥ Tﬂ@ classification mode< @

forever
Huskylens request data once and save into the result

Huskylens request data once and save into the result

call tag recognition

LSS Ll tag recognition

if Huskylens check if ID o is learned from the result  then
iF Huskylens check if ID o frame = is on screem from the result Huskylens check if ID o frame » is on screen from the result then
Mator Stop All

if screenshot v -w then

if Huskylems pet ID » of frame closest to the center of soreem from the result - o

Huskylens show custom texts m ot position x @ ¥ e on screen

else iF Huskylens get ID v of frase closest to the center of screen from the result - - o

Huskylens show custos texts m at position x m ¥ e ofn SCreen

®

Huikylens take screendhot * and sove to 50 card

set  soreenshot = to

Motor M1 * -.,.u-r.:@ - -qwr—d@
Motor M3 w '-Fd'?ﬁ@ L ‘-Fﬂ'-.‘d@
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1.5.10 Lesson 10

A STEM < Hub
- ] on radile recelved recelvediiring
[ e J
. i Fod i vedhtiriag - w ° thea

ol forward = for . s ol

Sm a rt ca r st roieicing wo @) == ©
- X _l —

elue il

All Direction

Mecanum Wheel

Remote Can Be
purchase separately

.

Line Tracking

Introduction

Objective
Conclusion Micro:bit Al Smart Cart
Competition 1

* Face: micro:bit board showing smile symbols

* Color: Lights up one RGB on-board light or ultrasonic light (six in total, each a different color)
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Rules

1. The competition is a score system, there are two rounds, the highest score_
—of the round will be the final score

2. when the car successfully identify the face, +5 points

3. Whenever the car successfully identifies a color, +2 points

4. If all RGB on-board lights and ultrasound lights are successfully 1lit, +6_
%point

5 If the car does not go to the end point within the time limit, the score_

—will be reduced by half

Competition 2

Rules

1. The competition is a score system, there are two rounds, the highest score_
—of the round will be the final score

2. Whenever the car successfully identifies a tag, +2 points

3. Each time a single word in the HuskyLens screen is successfully linked into
—a phrase, an additional +5 points will be awarded.

4 If the car does not go to the end point within the time limit, the score_

—will be reduced by half. The fastest group to complete will +6 points, the second
—group will +4 points, the third group will +2 points.
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