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SMARTHON SMART CITY SM?C\%N
IOT STARTER KIT

SMARTHONsmart City loT Starter kit is
designetb introducénterneof things(loT) With
basic knowledgeof computingknowledgeand
electronicprovidedn the kit, you canbe a city
creatoandbuilda uniqueloT systemin the city
Basean SmarthotoTboardwhichis compatible
withmultiplesensorandactuatorgoucandesign
city featuredor examplausingsensorgo detect
trafficstatusand uploadcity informatioio the
internet

Q https://smarthdincsen.readthedocs.io/en/latest/smartcity/inde



WHAT IS SMART CITY? SA[;%N

Smartityis a frameworkytegratintpeinformatioandcommunicatiotehnologyCT o improve
thecity'ssustainabiligfficiencgndqualityflife,in 6 majoarea mobilityjvingenvironmermeople

governmeahdeconomy

SMART MOBILITY
Enhance the travel
experience by providing
real time information

SMART LIVING
Using loT/technology to
improve the convenience
/ standard of living

. m
m SMART PEOPLE
Provide training

adoption and development of ;
. r'? loav in publ ,p ate SMART ENVIRONMENT ~ SMART ENCONOMY programming to
echinology ih pubic/ private Monitor pollution and strengthen the current nurture IT professions
sectors and city infrastructure P g :
reduce waste, develop a economic pillars and develop
6

SMART GOVERNMENT
government that support the

green community new pillars with technology



r |
WHAT IS 10T? AY
S == SMARTHON
InternedfthingqloT)is a networkonnectingariousbjectgtangibler intangiblebjectsincluding
computetevicessystemsjiainterneByaddingensorsoftwarer otheitechnologyntheobject,
it allowsdataconnectingnd exchangwithoutrequirindhumatio-humanor humasio-computer

interactiomherarethreavayofinformatiosharingn loT

Receive: information:
temperature,

1. Collect and share information

Sensors on the thiooiect information (temperature, humidity, .. . IFTTT: pumidity, raindrop
. Send jinformation: Send emai
raindrop, etc) and upload to the central system for further anafgﬁp&rature, e g . ThingSpeak
Example: Upload dataitmSpeak humidity, raindrop =
Example Send Email by IFTTT N Receive
YY) command:

& Access internet
service: IFTTT T

open/close led

2. Receive information and react
Thing that wait for the command for an action
Example: Controtro:bity App Inventor 2/IFTTT Services

. @ Send command:
3. Domg both Send information: rain:irg)p// \ open/close led

Collect information and share via internet, it will react for furfiregiectigrmation: Rt IFTTT
Example: Object to Object communication probability “ :
A smart umbrella that collect raindrop information and send to‘ ",_ —
climate system. it will receive the raining probability from the system Receive information:mir [
and then open/close the umbrella @ Senrj"irr‘]?éfrf]aﬂon:

° Raining probability




PART LIST

SMARTHON IOT BIT:~
Itis an loT orientated:}
expansion board for
Micro:bit. It can conneg
to different sensors o

actuator

RAINDROP SENSOR
It uses conductivity

to determine if the
raindrops are on the
board

TRAFFIC LIGHT MODUL
It includes three different

colors LED which are red, §
yellow and green color, lik

the redlife traffic light

DISTANCE SENSOR:
It uses ultrasonic o@
measure the dista

between the senso
and object

N

SMARTHON

WHITE LED MODULE:
It can emit white LED
light with different
brightness by user inpuks

MULTICOLOR LED
(WS2812B):
It is an integrated LEL
chip which can creatg
different RGB color b
programming




PART LIST

TEMPERATURE AND
HUMIDITY SENSOR
(DHT11):

It contains two
components to detect
humidity and tempera

MOTION SENSOR:
It use a pyroelectric
infrared sensor to
detect any moving
object at front

CITY MAP: g
It is approximately:
594mm*420mm,
cardboard mode
can be placed onit

N

SMARTHON

LIGHT SENSOR:
It uses one
photoresistor to deteh
the luminance of |
environment

NOISE SENSOR:
use a microphone wig
an amplifier to detectp
the sound level of tha
environment

180 SERVOS: CARDBOARD ANDg
It allows the shaft to WOODEN MODEL 3
be positioned betwe It allows sensors/ .
0 and 180 degrees actuators to be placg

on it -

OTHERS:

(9) MODULE WIRE - (8) EXTENSION WIRE - (12) SCREW M2*10mm - (6) SC
(30) SCREW M4*10mm - (12) NUT M2 - (6) NUT M3 - (30) NUT M4 - (3) PAPEF
(2) LSHARPED STAND - (1) SCREWDRIVER - (2) SANDPAPER - (1) BLU TAC
(1) BATTERY HOLDER - (1) SMART CITY KIT MANUAL BOOK.



MODEL LIST

MODEL A:

It is a smaller size playground lar
with slope Light. There is a sens
port on the sidedg.motion

sensor can be attached to detect
movement)

Playground Lamp

MODEL C: ""'\
It is a garbage bin with a distanc |§
sensor to detect the amount of
garbage inside. There is a port ir
front of the bin. You can attach n
colotto indicate the garbage leveu.

Garbage Bin

MODEL E: 2
In this model, distance sensor ca s
be attached to measure the 0

approximate distance between tr ﬁ Ky &
model and the target object. It ca y
be used with Model D to display ¢

the distance/speed.

Car speed monitoring

N
[N
SMARTHON

MODEL B: //
In this model, distance
sensor is to detect if there
are cars in front of the model,
while servo control the angle
of the access barrier.

Car Park Access Barrier

MODEL D: Q
It is an OLED stand used to display

useful information. To collect g
information, user can attach [ 21[ 5
sensors below OLE®Sound

sensor or temperature sensor). OLED Display Stand

10



MODEL LIST SA%N

MODEL F:

It is small building model.
There are several ports on the
top of the model. You can put
sensors/actuators for different

MODEL G:
Traffic light module can be &

attached to this model. It is
placed on the city street ~
with 3 LED to indicate

purpose. (e.g. rain drop current traffic state. Ca
sensor, temperature and Small Building -
L - Traffic Light
humidity sensor) (Apartment, communal building) raftic Lig
MODEL H: MODEL I: Q)

It is a taller sized lamp with
slope light on the city street.
It supports smart lighting
system in the city. In your ~
attached on top for different project, you can implement J
purpose. (e.g. rain drop 0T connection in the

sensor, temperature and Tall Building lighting system. Streetlight
humidity sensor ) (Kyscrapers, higbe housing)

It is a tall building model
with an automatic cloth rack
controlled by the servo.
Sensors/actuators can be

11



IOT:BIT S

o SMARTHON
ESP32 Microbit Edge Connector

Connect to the WiFi Used to Plug the micro:bit

USB

L OLED Display
USB S | Sh Inf i
uppy > AR RN RN RN O ows normahon
e OIXT @
Power On/Off Switch Buzzer On/Off Switch

Turn On/Off the Board Turn On/Off the Buzzer at PO

3.7V Lithium Battery

Buzzer
Rechargable Battery

Make Sound with Music

6V Battery

Includes 1.5V x 4 2A Batteries

GVS Port

13 Channel Standard GVS Port

Direct Access Port Crocodile Pin
Directly Plug Sensors and Actuators Used with Crocodile Clips

Q https://smarthdocsen.readthedocs.io/en/latest/smartcity/index.html

12



POWER SUGGESTION N

____________________ SMARTHON
loT:biVoltage Range: 3.7\6Y2OC. There are 3 options for the power supply
OPTION 1 OPTION 2 OPTION 3
_USB - 4 XAA Batteries (Battery Not-18650 3.7V Battery (Battery
Included) and holder are not included)

with standard 2.54 interface

-
&

13



GETTING STARTED: @
ADD THE EXTENSION ON MICRO:BIT

1. Go tbttps://makecode.microbif.org/
create a new project

2 . Sletpsr/github.com/smarntxésimartcity

= Project Settings

& Exmaions -~ and sneaftcdyc t

@ Delete Project hitpsigithut.com/smarthonprt-smartcty a
smarcy 3. Once loading compl&ted;tCity
will be appeared.

@

14



® Automated Playground Lamp

White LED

/L~
<

Motion Sensor




1. AUTOMATED SMART PLAYGROUND LAMP

LEVELX ¢ % ¥¢ ¢

Introduction

Smarplaygrourldmps alampwhicltcanoperautomaticaliyren
someonpasseby Installingnautelightcarhelptheeartlsaveslectricityj
Whemoonepasseby,thelightwillautomaticatitynoff

PART LIST

o |!I!';' L) II! I
micro:bit (1) loT:bit (1)

Mation Sensor (1) 3-pin module wire (2) M4*10mm Screw (4)
§ | )
At
M4*10mm Nut (4) Screwdriver (1) A1-A3 Model (1)

e
BERERRRIRRRRRNERan ‘

00001 Odx

16



ASSEMBLY STRUCTIONS

ALA3 model x1

PIR Motion Sensor x1
White LED x1
M4 Nut x4

M4 x 10mm Screw x4




CODING @ Other than turning on the light, how can you use with motion sensor? (e.g. peop

STEPS

Q 1. Blockon startonlyrunsonceat

e led enable < false -v- Disable thebegmnlr.]g .
Tite s ED 2.Led enableis false(as P3 is
usedormicrditLEDbydefault,

LEDneedto be disablebefore
using?3)

3. BlocKoreverunsasaloop

4. If motionsensortriggered(ie
someoneasseby)istrue

5. White.EDightatP3 isturnean

6. It paused0secondandthelight
willupfor10seconds

7. Whitd_EDlightat P3 is setto be
turneaft




Light Sensor

p / |
/
g . -
"/_' Dislt.;:l-llr:r;; Dsrgisur Q

Io.og' -

=

~

' —e 180° Servo - f
.




2. SMART CAR PARK ACCESS BARRIER

LEVELXx * % ¥¢ ¢

Introduction

SmarCamparkAccesBarrieis usedoallowpeopléoliveconveniently
It canreducemanpoweandtimein controllinghe gateand manage
informatiofeg. carparkvacancieg)willbeopenedutomaticaityhere - L 18§ 7
arevacanciésthecamparkandthererecarssomingn. == =

PN

WO 1eeee O

PART LIST

1 A
micro:bit (1) loT:bit (1) Light Sensor (1) Distance Sensor (1)
- NP &
180° Servo (1) 3-pin module wire (1) 4-pin module wire (1) Servo M2*7.5mm sharp screw

{1} {Included in servo pack)

ol ® o 4 ®

M2*10mm Screw (2) M2 Nut (2) M4*10mm Screw (4) M4 Nut (4)

~

Screwdriver (1) B1-B3 Madel (1)

20



ASSEMBLY STRUCTIONS

B1 model x1 180 servo X1
Distance Sensor x1 M2 Nut X2

M4 Nut X4 M2*10mm Screw X2
M4*10mm Screw x4 o

B3 model X2
B2 model X1
M2*7.5mm Sharp Screw X

21




CODING @ How can you show the light and distance value on C

on start STEPS
1. Bloclonstaronlyrunsonceatthebeginning
2. Setdistancandightto O andturnservaatP2
toOdegree

. BlocKoreverunsasaloop

. Setdistancdo get valuefrom the distance
sensoconnectad P14andP15

. Setlightto getlightvalugromthelightsensor
atFo.

. Iftherds carcomingealdistanc®5) then,

. Iftheras vacanaypsidahecarpartlightvalue
>20),

. Carparkgatds openedie servas turnedor
90). It pauses secondandthegatewillopen
for5 secondsTherthecarparkgates closed
(e servasreturnetb 0°).




Distance Sensor

Multi-colour LED




3. GARBAGE DISPOSAL SYSTEM

LEVELXx * % ¥¢ ¢

Introduction
LEDIighton the garbagéin canshowpeopleéhe amounbf garbage

insidethe garbagéin so thatgarbagé&uckcaneasilydeterming the
garbagses full or not Thiscanminimizéhewastagefthegarbagbags
andoecomamoresnvironmenfakendlgity

P S = S
llllll PERRRRRR RN RN RRnnRnnnnnRnnnnnn o

PART LIST

micro:bit (1) loT:bit (1) Multi-colour LED Distance Sensor (1)
(Ws2812) (1)

A

A\
3-pin module wire (1)  4-pin module wire (1)  M4*10mm Screw (6) M4 Nut (6)

\ .
"
g

Screwdriver (1) C1-C2 Model (1)

24



ASSEMBLY STRUCTIONS

C2 model

Distance sensor MulticoloutED X1
M4 Nut X4 M4 Nut X2

M4*10mm Screw X4 M4*10mm Screw X2




CODING '::O:'How to make sound notification if there are full of garbage (e.g. using

set distance » to o STEPS
' 1. Bloclon stamnly runs once at the
beginning.
2. Set distance taffidset strip to
e (e (@S NeoPixeilt pin P1 witheldsas RGB
ce (GRB format)
3. Stripset brightness to 50
4. Pause for 5 seconds.

set distance v to Get distance unit cm » trig P14 v echo P15 »

5.BlocKoreveruns as a loop.

6. Set distanceget distance unit cm
trig P14 echo P15

7.1fdistanc®4 then, strip show
coloured

strip » | show color green = 8. Else, Strip Showougreen
9.Pause 1 secdodthe
TN N ‘ correspondiegloufighting up.

pause (ms) @CIRIRZ

26




OLED Display 3

Moise Sensor / f

] ’IIIIIII




4. URBAN NOISE DETECTION

LEVELXx * % ¥¢ ¢

Introduction

Itis a systento detechoiseneatheroadasnoisepollutiomausethy cars
on theroadserioushaffecthe livingstandarof peopleBy installing
monitoto detecthenoisevolumeneartheroadsideanhelpengineeto
gathenoisenformaticendfindsolutiomo solveheproblenmthefuture

PART LIST

le1 ||ﬂ;' L) 'I'iﬂ' l=

micro:bit (1 loT:bit with OLED (1) Noise Sensor (1) 3-pin module wire (1)
4-pin extension wire ( M2*10mm Screw (2) M2 Nut (2) M4=10mm Screw (4)
- [+ 4
“b
Q‘ \ o
o
M4 Nut (4) Screwdriver (1) D1-D2 Model (1)

28



ASSEMBLY STRUCTIONS

D1 model X1
OLED X1
M2 Nut X4
M2*10mm screw X4

Noise sensor X1
M4 Nut
M4*10mm screw X2

D2 model X2




CO D| N G @ How to make a notification if noise pollution problem is serious? e.g. showi

on start STEPS:
1. Bloclon stamnly runs once
initialize OLED with width @ height @ at the beginnin};.
2. Initialize OLED with width:128,
height: 64
Setoisdo 0

BlocKoreveruns as a loop.
Semoisd@oroundyet noise level
set Noise v to round v Get noise level (dB) at Pin P1 w (dB) at Pin P1
Plot bar graphnafiseon the
plot bar graph of Noise w micro:bitED.
o to : Clt_ear OLED quplwshow
string e x t :° néise lewdle
clear OLED display t e x:ton fHGjCB-ED-
: . Pause 0.5 secdordthe
show string join voise v (@) © @ corresponding noise bar graph

shown.
500 -




Ultrasonic Distance Sensmr/




5. CAR SPEED MONITORING

LEVELXx * % ¢ ¢

Introduction

It is anautomatisystento checlcarspeedn theroadat certairtime
intervall herarecarsofteroverspeeaausintraffiaccidentshereforg
installing carspeednonitorings a mustto minimizéhe chancesf
traffi@ccidents

\174

PART LIST

ﬂ' IIﬂi' IIﬂ 'I'ia- '|'.. L= [ . i \//

micro:bit (1) loT:bit with OLED (1) Distance Sensor (1) 4-pin module wire (1)

/ Nl ® o

4-pin extensmn wire

M2*10mm Screw (4) M2 Nut (4) M4*10mm Screw (4)

=r3
E2 E2

»
Q\ \ (7]
2 E1
B
M4 Nut (4) Screwdriver (1) D1-D2 Model (1) E1-E2 Model (1)

sssxr—l _RST_

[eee]ld i

0123410

1»'3\ :

32



ASSEMBLY STRUCTIONS

D1 model X1
OLED X1

M2 Nut X4 o=
M2 *10mm screw X4
[?

L}

D2 model

E1 model X1
Distance sensor X1
M4 Nut X4

M4 *10mm Screw X4




ASSEMBLY STRUCTIONS




CODING

on start

set distancel + to o
set distancez v to o

plot bar graph of speed =

up to@

clear OLED display

’-------- —y

9 show string join distancel = e @
!
show string join distance2 = e @
show string join speed » @ @

@ How can we set a sound alert to notify that theresiseealimy@er

STEPS

1. Bloclonstaronlyrunsonceatthebeginning
2. Initializ® LEDvithwidttl 28 heigh64

3. Setdistanck distanc2andspeedoO.

4. BlocKoreveruns as a loop.
5. Call functiaralculate Spdédvill calculate distancel,

distance2 and the speed)

6. If there is car coming rspare(dO0) then,

7. Plot bar graph of spmethemicro:bitED.

8. Clear OLED display

9.Showstrirge x t I°Ddigsahcebh e et 2°Di s
&distanceand e x t ° speedndhe OLED.




CODING @ How can we set a sound alert to notify that theresiseeatimyer

@ i Jaal W\l calculate Speed @

set distancel v to Get distance unit cm v trig P14 v echo P15 w»

STEPS

10. Seffunctioicalculate_Spged

11. Setistancktogetdistanckomthedistanceensoconnected Pl4andP1l5
12. Paus@.5 seconforthecheckinthenextistance

13. Setistanc2togetdistanckomthedistanceensoconnected Pl4andP1l5
14. Setspeedo( distande? distan&)/ 0.5.

36
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C1ThingSpeak™

Temperature and
Humidity Sensor

Raindrop Sensor




6. [IOT] WEATHER STATION

LEVELK * ¢ v¢ ¢ mThlngSpeak

Introduction
Collectintemperatureumidityandraindrogonsistentgnduploading
thedatabyusingThingspeakhiscanhelpusto doanalyticalorkmore
convenientgwecarnrefetotheautomaticafiipttedyraphs

PART LIST

loT:bit with OLED (1) Temperaturé and humidity
Sensor (1)
"ol _. i
Raindrop Sensor (1) 3-pin module wire (2} M4*10mm Screw (4)

® N

M4 Nut (4) Screwdriver (1) F1-F2 Model (1)




ASSEMBLY STRUCTIONS

F2 model Temperature and humidity sensor X1
Raindrop sensor X1 M4 Nut

M4 Nut X2 M4*10mm Screw

M4*10mm Screw X2




IOT 2 THINGSPEAK

Step 1. Go ips://thingspeak.cp@ihoose Channeldly Channels New Channel

|:| ThingSpeak“‘ Channels ~ ~ Apps~  Support~

My Channels

M y C h anne l_f Watched Channels

- Public Channels _
New Channel [ SEarcn Dy Tag

Step 2. | nput Channel name, Fieldl and
+  Channel name: Smart Weather Station

+  Field 1: temperature

+  Field 2: humidity

+  Freld: raindrop

Q https://smarthdocsen.readthedocs.io/en/latest/smartcity/chapterl.html
40


https://thingspeak.com/

IOT 2 THINGSPEAK

Step 3. Select your channel > AP Keys

Private View Public View Channel Settings Sharing APl Keys C 1. Select API Keys
Write AP| Key Help
APl kevs enable vou t
Key | 5G4l 89V 2. Copy this key

AP| Keys Set

+ Write APl Key: |

been compron
a Daad ADI Kane-

Q https://smarthdocsen.readthedocs.io/en/latest/smartcity/chapterl.html
41



CODING @ How can we upload other module values (e.g-hiogepédk

on start STEPS:

1. Bloclon stamnly runs once at the beginning.

2. Initialize OLED with width:128, height.64

3. Initializeo T:biat P16 and P8

4. SetWiFconnectidwy enteringiFname and
password.

5. Setemperature, humaiigraindrofo 0.

set raindrop * to o

set humidity »+ to o

6. WheWiFis connected
7.MicrobitLEDwilh ow i con  t i




CODING

o (.
© eI

set humidity * to DHT11 Read humidity v at pin P2 w

set temperature v to DHT11 Read temperature v at pin P2 w

set raindrop v to Get raindrop value (percentage) at Pin PO w
[ i i i T T T T
clear OLED display

’--------

show string join temperature » @ @
show string join humidity = @ @

show string join raindrop » @ @

’--------—

fieldl value temperature w
field2 value humidity =

field3 value raindrop

©
®

PENENGEON 15000 »

Past@hingspe&key here

@ How can we upload other module values (e.g-mogepedk

STEPS:

8. BlocKoreveruns as a loop.

9. Set iWiFis connectéden

10Sethumiditgndemperatuteget reading from the
DHT11 connected to P2.

11Setraindropoget reading from the raindrop sensor
connected to PO.

12Clear OLED display

13Showstrirge x t T etemperatugektu r e °
~ Hu mi humidity &nde€x t — Raindmopd r o p
on the OLED.

14Send dataThingspeak

15Pausd5 seconds




CODING @ How can we upload other module values (e.g-hiogepédk

@ ] STEPS:
10n Thingspeak Uploaded | Status Error_code .
! 16. Whermhingspeaiploaded

17. Clear OLED display
( e : ¥ 18. Show stririg e ThingSpeak sfatus
show strin (AL "ThingSpeak: " Status 1
:» AN ®®' ank ext ~ Error:° &
error coden the OLED.




® Smart defense system

Motion Sensor




7. [IOT] SMART DEFENSE SYSTEM

LEVELXx * % ¢ ¢

Introduction

Themotiorsensocandelivea motiorsignato themicrdit Wherthe
micrdit detectshesignalthebuzzewillemitsoundandsendanemail
tospecifiemaibccourthroughFTT.Alsoamonsteiconwillbeshown
onthemicrditif therearesuspicioyseopl@asseby

PART LIST

8 BBl

1
micro:bit (1) loT:bit with OLED (1) Motion Sensor (1)
3-pin module wire (1) M4*10mm Screw (2) M4 Nut (2)
Screwdriver (1) F1-F2 Model (1)

e II
IRRRRRRRRRR RN

46



ASSEMBLY STRUCTIONS

F1 model

Motion sensor

M4 Nut X2
M4*10mm Screw X2




IOT 2 IFTTT

Step 1. Go hatps://ifttt.coméreate applet (if webhooks then Email)

Trigger (This)
Webhooks:
receive a web request

This: webhooks Action (That)

Email:
& send me an email

Receive a web request

Complete trigger fields

Complete action fields

That: Email

Create trigger

Event nanf®endEmail

Create action

Q https://smarthdoncsen.readthedocs.io/en/latest/smartcity/chapter2.html



https://ifttt.com/

IOT 2 IFTTT

Step 2. Go to My services® > Webhooks
Copy your Webhooks Key as follows:

&S

Webhooks 1. Documentation

Integrate other services on IFTTT with your DIY projects. You can crea

Applets that work with any device hat

request. If you'd like to build your own service and Applets, check out the
1ETTT platform.

2. Copy this IFTTT key

Your key is ] Hnllg ! &l L | FEg5ao5jb

Back to service

Q https://smarthdoncsen.readthedocs.io/en/latest/smartcity/chapter2.html




CO DIN G @ How to avoid sending duplicate emails? (tips: using var

STEPS:
1. Bloclon stamnly runs once at the beginning
2. Initialize OLED with width:128, height:64
3. InitializeoT:biat P16 and P8
4. SeWiFconnectidoy entering/iFname

and password

5. BlocKoreveruns as a loop.

6. IfWiFis connected anahdtion sensisr
triggerethen

7.Set buzzer to play Midslle C for 1 baat

Bl show a monster ionmicro:hit

Send 1FTTT key+ (T 8.Send | FSeldEnfa#ith provided

event_nane* Pasté~TTKey here IFTTT key ) ) . .
® 9. Elseshow a smileonif there is no suspicious

else movement near the door.
show icon _' '_ 10Pause 1 Second

@

L )
EUECNGIYN 1000 +

WiFi connected? then

Get motion (triggered or not) at Pin Pl = =w true = then




CODING

- How to avoid sending duplicate emails? (tips: using var

STEPS:
11 WheWiFis connected
12.Micro:bit LED wilh ow | ¢ on

13.When IFTTT uploaded

14 Clear OLED display

15Showstrirge x t StatesTTT° &
16.Showstrirge x t Erior goder ° &




(Channel) “Traffic Jam”
> >
‘ \—4 Traffic Light




8. [IOT] AUTOMATED TRAFFIC LIGHT (SENDER)

LEVELX* * % % %

Introduction

Wherthelightvalualetecteis toolow,thiswouldepresertheras atraffigamand
anda +trafficja®wifimessagt anothemicrobitWherthelightvaluedetecteds
high thiswouldepreserherds notraffigamandsenda nojarhwifimessagm®
anothemicrdoit

REMARK®igprojectequire micrdit oneforSENDERdoneforRECEIVER

PART LIST

micro-bit (1) loT:bit with OLED (1)

Light Sensor (1) 3-pin module wire (1)

Q https://smarthdocsen.readthedocs.io/en/latest/smartcity/chapter5.html



CODING

o

initialize OLED with width @ height @

On WiFi connected

show icon

IP_Address

Device_ID

@ How can we use distance sensor to detect traffic s

STEPS:

1. Bloclon stardnly runs once at the beginning.

2. Initialize OLED with width:128, height.64

3. Initializeo T:biait P16 and P8

4. SetWiFconnectidoy entering/iFname and password
5. SetightZo 0.

6. OnWiFconnectedjicrobtED wi# h ow 1| c o
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CODING

1
@i |
if

WiFi connected? then

set 1light2 + to Get light value (percentage) at Pin PO w

show string join light2 = @ @

if light2 = <w @ then

@ How can we use distance sensor to detect traffic s

STEPS:
BlocKoreveruns as a loop.
Set iWiFis connected, BghtZo
get value from PO
. Clear OLED display

. Show strirtg e Mght °Tight2

. Iflightx 10 thewiFsend message
trafficiain n ¢ lisaenwée |

. ElseWiFsend messagejanin
¢ h a nsnemwén.

. Pause for 6 seconds




8. [IOT] AUTOMATED TRAFFIC LIGHT (RECEIVER)

LEVELX* * % % %

Introduction

Whera wifimessagdrafficjats receivedt meanshereis traffigamforwardThe
traffic. EDModulewillturnred Wherawifimessageojarhis receivedt, meanshere
is no traffigamforwardThetraffid.EDModulewill turngreenBy usingsmartraffic
light theproblenoftraffigamcanbereducedsautomaticafficontrois used
REMARK®igprojectequire micrdit oneforSENDERdoneforRECEIVER

PART LIST

micro:bit (1) loT:bit with OLED (1) Traffic Light Module (1)
&
3-pin module wire (1) M4*10mm Screw (2) M4 Nut (2)
. a
61
Screwdriver (1) G1-G2 Model (1)

Q https://smarthdocsen.readthedocs.io/en/latest/smartcity/chapter5.html
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ASSEMBLY STRUCTIONS

G1G2 model X1
Traffic light module X1
M4 Nut X2

M4*10mm Screw X2




CODING @ How can we add sound effect to the traffic LED Module according to tlelo@rrespc

Set WiFi to ssid el 12345678 "

On WiFi connected | IP_Address Device_ID

show icon .
an

.
WiFi Receiver join channel @RSIIELHTELN
________________ -

STEPS:

1. Bloclonstarbnlyrunsonceatthebeginning

2. Initialize OLED with width:128, height.64

3. InitializeoT:biat P16 and P8

4. SeWiFconnectidoy enterin/iFname and passworc
5.Sebldmsg  °

6. CallTurnGreen

7. OnWiFconnecteWicro:bit LED wilh ow | c o r
8. WiFRecievéoin channdsuenwan



CODING

Q On WiFi Receiver received | Channel receivedMessage

clear OLED display

show string join receivedMessage @ @

if receivedMessage z @ oldmsg = then

set oldmsg * to receivedMessage

5 e S S Y S B

if receivedMessage B 4 "trafficjam" then

call TurnRed

else if receivedMessage = w then @

call TurnGreen

@ How can we add sound effect to the traffic LED Module according to tleelo@rrespc

STEPS:

9. WheWiFreceived message from channel

10Clear OLED display

11Showstrirge x t = MeceivedMessageé

121freceivedMessageldmsgthen
SebldmsgreceivedMessage

13if recievedMessagérafficjamn,
callTurnRed

14Else ifecievedMessagwjamthen
callTurnGreen

t hen



CODING

,/

Control traffic light
Red
Yellow 4 OFF

Green OFF

at Pin Pl »

pause (ms) (@GR

Control traffic light

Red
Yellow
Green OFF

at Pin Pl »

Control traffic light
Red OFF

Yellow 4 OFF

Green

at Pin Pl w»

@ How can we add sound effect to the traffic LED Module according to tleelo@rrespc

function @

Control traffic light
Red OFF

Yellow <OFF)

Green

at Pin Pl w

pause (ms) @LLELRIR 4

Control traffic light
Red €OFF

Yellow

Green <OFF

at Pin Pl w

Control traffic light
Red

Yellow 4OFF)

Green oFF)

at Pin P1 w

STEPS

15.Setuptwonewfunction§TurnRe& TurnGregn
In functionTurnRedcontroltrafficlightto turn
from green,then yellowand finallyred, each
coloupausefor2006ns In functiofurnGreen
control traffic light to turn from red,
then red and yellowat the sametime and
finalhgreeneactcoloupauseforzs,
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\—c 180° Servo




9. [IOT] SMART HOUSE DOOR CONTROL

LEVELX* * % % ¢ ‘

I APP INVENTOR

Introduction

Wherthemicrdit receivethesignalopendodfromtheapp the 180
servawillturnfor 180 to openthedoor Wherthemicrdit receivethe
signalclosedodifromthe app,the 180 servowill turnback180 to

closdhedoor

i 8

100001 O A

PART LIST

B &

micro:bit (1) loT:bit with OLED (1) 180° Serve (1) Servo hom (1)

g 8
Q-

& o © s

d,

B
Servo M2*7.5mm sharp
screw (1) {Included in M3*10mm Screw (2) M3 Nut (2) L-shaped stand (1)

servo pack)

=
i

=

Paper clip (1) Screwdriver (1) H1-H2 Model (1) 62



ASSEMBLY STRUCTIONS

L-shaped stand X1 180 Servo
M4 Nut X2 Servo horn

M4*10mm Screw X Servo M2*7.5mm sharp screw X
H1 model X1




ASSEMBLY STRUCTIONS




IOT 2 APP INVENTOR 2

ralene viewer Stepl. Creatéhepageviththecomponents

User Interface

[ Button

— OnDesigner
DatePicker
& mage Draghecomponent®mtheleftmen
Labe 2 But (tompesof closethe door)anda
ListPicer ' T e x(toibpatkeDevicéDnumber)
= ListView 7
[ - - Then,add the invisiblecomponent We under
I TextBox ¥ . . . .
— d connectivityewillneedt forWANonnection
onnecll\rlly
ActivityStarter
BluetoothClient
L]
BluetoothServer
ez _Serial Non-visible compenents
@ Ve We.b]

Q https://smarthdocsen.readthedocs.io/en/latest/smartcity/chapter3.html



IOT 2 APP INVENTOR 2

Step 2. Make the programming part

+ On Blocks:
+ The WAN control command URL is:

http://control.smarthon.cc/publish il lIE:msg=ControlCommand

When Buttonl is clicked, it wi bpendabi.r ec't
when [EGoEll Click

do  set . (NI http://control.smarthon.cc/publish?id= M
gl Smsg=

'_cau D Get

When Button2 i

when _Click
CL R Web1 - B Url - ROREEINGTIEE hitp://control. smarthon.co/publish 7id= |4
-

S i i wi Cldsedabr.r e ct

Download the App in your phon@pédryscan QR code.

Projects - Connect - Build - Settings - Help -

Screenl - IAdd Screen ... App (provide QR code for apk)
App ( save .apk to my computer )




CODING

ii:’B degree at P2 =

6 On WiFi connected | IP_Address

Device_ID

®- How can we add password authentication to open the

STEPS:

1. Bloclon stamnly runs once at the beginning.

2. Initialize OLED with width:128, height:64

3. InitializeoT:biat P16 and P8

4. SeWiFconnectidoy entering/iFname and
password.

5.turn servo to 180 degree.at P2

6. OnWiFtconnected)icro:bitED wiihow
icon ~tick?®
7. Show stririgevice_ID
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CODING @ How can we add password authentication to open the

e On WiFi received = WAN_Command STEPS:

8. Whe/WAN commaindeceived,

9. Clear OLED display

10. Showstringe xt ~ Command:
WAN_Command

11. IfWAN_Comanddpendodr
therturn servo to 45 degree at P2

12. Else ¥®WAN_Commandlosedodr

RN . then © thenturn servo to 180 degree at P2

Turn Servo to @ degree at P2 =







10. [IOT] SMART STREET LIGHT

LEVELX* * % % ¢

Introduction

themorningeg. 6am)

Toimprovehelivingstandof citizerandto saveelectricitgmarstreet
lightcanbe automaticatlyrnedn at night(eg. 6pm)andturnecbffin

PART LIST

micro:bit (1) loT:bit with OLED (1)
&
3-pin module wire (1) M4*10mm Screw (2)

&)

\ a

"

Screwdriver (1) 11-12 Model (1)

White LED Light (1)

©

M4 Nut (2)
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ASSEMBLY STRUCTIONS

11-13 model X1

LED light X1
M4 Nut X2
M4*10mm Screw X2




CODING féO:-How to turn on the |light automatic

a STEPS:
on start . .
S 1. Bloclon stamnly runs once at the beginning.
2. Initialize OLED with width:128, height:64
3. Initializeo T:biait P16 and P8
4. SetWiFconnectidoy entering/iFname and
password.

5. OnWiFtonnectedjcro:bit ED wisthow icon

On WiFi connected @ IP_Address Device ID — .
G - = tick?

6. Show stririgevice_ID
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CODING How to turn on the |light automatic

e STEPS:
7. WhetWAN commaisdeceived,

(5 8. Clear OLED display

o) 9. Showstrirge x t —~ C WANn@ommand
10.1fWAN_Commariightorthenfurn White LED

(10] to 1023 at P1
11I1fWAN_Commariightofthenfurn White LED

to0atP1
(11

73



