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

1.1. Smarthon Smart House Kit for micro:bit 17
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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
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Hardware Connection

Sample Program

Makecode program

22 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

= REs

RIS false =

#M* Get motion (triggered or not) at Pin P1 *

Turn White LED to GElirEl at P2 w

&Hl

Turn White LED to o at P2 -

®

Conclusion
1.1.3 Chapter 3 Music Doorbell
Background
Preparation

Learn AboutTouch Sensors and Passive Buzzers
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Touch Sensor
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Passive buzzer module

BLE-UNO 14
G GND
Y VCC ~ 5V ~ 3.3V
S DO-D13
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Installation of Doorbell
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Program Design
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Algorithm Design
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Hardware Connection

HE=R®

W%  Touch detected at Pin P1 w e
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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

Sk £ o el 23 Arduino BLE-UNO

G GND
\ VCC ~ 5V
S AO-A5
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DC Electric Motor Wind Fan Model
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Installation of Temperature-Controlled Fan
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Program Design

Algorithm Design
=
iE

Hardware Connections

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

me DHT11 Read temperature * at pin P1 > - e 11913

Fan Control On+ , Input A P14 + Input B P15 =

E.0

Fan Control Off + , Input A Pl4 v Input B P15 w

@
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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
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HEmmRR

B® item v i3 Read KeyPad, SCL Pin P14 » SDO Pin P15 w

mE item » BFER? FHEU A~

B8 passwordl + BE

#El item = =H o

®

m item~> AW@E? FHi H~

2% password2 + BB item +

A% number + RH a
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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

46
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Photosensitive sensor

Arduino BLE-UNO

G GND
v VCC ~ 5V
5 AO-A5
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Installation Of Light-controlled Automatic Window
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Program Design
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Algorithm Design

F
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Hardware Connections

56 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

Sample Program

mes Get light walue (percentage) at Pim P1 - R

Turn Serva to @ degree st P2 =
=l

Turn Servo to a degree at P2 =

®

B+ 3 Get light value (percentage) at Pin P1L

K EEEERE E

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

G GND

v VCC. 3V
A AQ-AS
D DO-D13
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Construction of Automatic Smart Window

_—

Program Design
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Algorithm Design

Hardware Connections
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Sample Program

me Get raindrop value (percenmtage) at Pin P1 * L - (1]

Turn Servo to 0 degree at P2 +

&R

Turn Servo to e d!gree at P2 w

®

B+ MF 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

U TS R O T AT O

1.1. Smarthon Smart House Kit for micro:bit 61



Smarthon Documentation, Release 1.0

".-JF"I':: 5 S

Installation of Environmental Monitoring System
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Program Design

Algorithm Design

Hardware Connections
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Sample Program

LCD initialize with Address @

show string at x o Y o

o string Foma (IR s ness temperstiee = atptn e ©@ 2 @y @

show string THES m DHT11 Read humidity » at pin PL~ (=) () at x ° ¥ o

e

1968 = I 2.3
ns DET11 Resd temperature + &t pin PL = > w a

Fam Contrel Oa > , Input A FI5S * Input B PlE =

Fan Comtral OFF = , Input A PISE » Input B Pl »

®

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
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* Enhanced citizen and government engagement
» Safer communities
* Reduced environmental footprint

* Improved transportation

1.2.2 Intersection

Goal
Background

What is a smart traffic light?

1.2. Smart City loT Starter Kit 65
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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"

66
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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
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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

74
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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

1.2. Smart City loT Starter Kit 77



Smarthon Documentation, Release 1.0

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

1.2. Smart City loT Starter Kit 81
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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

1.2. Smart City loT Starter Kit
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Result

Think

1.2.3 Automated Smart Street Lamp

Goal
Background

What is a smart street lamp?
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Smart street lamp operation

Case 01 Concept Diagram

Stari: disable
mirco:bit LED

light sensor

it
Obstacle Infrared gHtingsdarlt Chack again

avoidance sensor { light value
<30

here are
cars (Obstacle
Infrared avoidance LED Turnod OFF
SENSOr
triggered)

Pause 10
seconds

LED Turned OMN

Part List

Assembly step
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Step 1
S,

9‘%

N
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Step 2
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Step 3

A2 A2

>
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Step 4
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Step 5
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Step 6

1

“WE |
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Hardware connect
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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

1.2.4 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

‘we found that Speed =

time time

By equation, Speed =

1.2. Smart City loT Starter Kit 99
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Case 02 Concept Diagram

Initialize loT:hit &
COLED

Call function:
calculate_Speed

Check again

buzzer emit
Sound alert

Show diglance &
spead in OLED

Part List

Assembly step

Function: calculate_Speed

Distance Sensor

%

v

Got distanced

N -

ll’uun 0.5 second

Got distanced

4

Calculate car

o

spaad
(b distanceftime)

100
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Step 1
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Step 2

k /
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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
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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)

112
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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

1.2. Smart City loT Starter Kit 113
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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

1.2.5 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

118 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

1.2. Smart City loT Starter Kit 119



Smarthon Documentation, Release 1.0

Step 2

0.0,
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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

1.2.6 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 »
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FALSE
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)

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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Step 4
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Step 5
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Step 6
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Step 7

Gl

136 Chapter 1. Tutorial guide



Smarthon Documentation, Release 1.0

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

1.2.7 Smart Car Park Access Barrier 2: Car Park Access Barrier
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Goal

Ultrasonic
Distance Sensor

""'-._. 180% Servo

Background

What is a smart car park access barrier?
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Car park access barrier operation

Gase 05 Concepd Tagram
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Part List

Assembly step
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W Tw
)
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/

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

148
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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

1.2.8 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

Check again
Have
Distance sensor traffic jam
(light <40)
There is car send radio
(distance <20) message "0"
Jisels send radio y
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

1.2. Smart City loT Starter Kit
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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

o If get light value (percentage) at pin P4 < 40, and else if get distance unit cm trig P15 echo 16 < 20

Get light value (percentage) at Pin P4 =

Get distance unit om * trig P15 * echo Pl
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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 @

1.2. Smart City loT Starter Kit

159



Smarthon Documentation, Release 1.0

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 @
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Result

Think

1.2.9 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

Digtance Sanaor

There is car
{distance<20)

TRUE

Part List

Assembly step

set radio group

Keep the statiis

for 5 second

send radio
m"“g‘ ||1 (1]

Obstacle Infrared
avoidance sensor

[ Obstade infrared

FALSE

message "0"

Check again
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Step 1

&y
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Step 2
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Step 3

1
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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.
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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 1 if
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forever

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

et second v tua

do

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

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

Result
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Think

1.2.10 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
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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 Green - DFF

pause (ms) QRLECEY

trafficlight * Control traffic light Red Green - DFF

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

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

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

1.2.11 Smart Pedestrian Lights 2

Baa

Goal
Background

What is a smart pedestrian light?
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Smart traffic light operation
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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

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

1.2. Smart City loT Starter Kit
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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
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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

Result

Think
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