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SMARTHON SMART CITY 

IOT STARTER KIT 

SMARTHONSmart City IoT Starter kit is
designedto introduceInternetof things(IoT). With
basic knowledgeof computingknowledgeand
electronicsprovidedin the kit, you canbe a city
creatorandbuilda uniqueIoTsystemin thecity.
Basedon SmarthonIoTboard,whichis compatible
withmultiplesensorsandactuators,youcandesign
city features; for example: usingsensorsto detect
trafficstatusand uploadcity informationto the
internet.
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WHAT IS SMART CITY?

Smartcityis a framework,integratingtheinformationandcommunicationstechnology(ICT)to improve
thecity'ssustainability,efficiencyandqualityoflife,in6 majorarea- mobility,living,environment,people
governmentandeconomy.

SMART LIVING

Using IoT/technology to 

improve the convenience 

/ standard of living

SMART ENVIRONMENT

Monitor pollution and 

reduce waste, develop a 

green community

SMART MOBILITY

Enhance the travel 

experience by providing 

real time information

SMART GOVERNMENT

government that support the 

adoption and development of 

technology in public/ private 

sectors and city infrastructure

SMART PEOPLE

Provide training 

programming to 

nurture IT professions
SMART ENCONOMY

strengthen the current 

economic pillars and develop 

new pillars with technology 6



WHAT IS IOT?

1. Collect and share information
Sensors on the things collect information (temperature, humidity, 

raindrop, etc) and upload to the central system for further analysis

Example: Upload data to ThingSpeak

Example2 : Send Email by IFTTT

2. Receive information and react
Thing that wait for the command for an action

Example: Control micro:bitby App Inventor 2/IFTTT Services

3. Doing both
Collect information and share via internet, it will react for further action

Example: Object to Object communication

A smart umbrella that collect raindrop information and send to the 

climate system. it will receive the raining probability from the system 

and then open/close the umbrella

Internetof things(IoT)is a networkconnectingvariousobjects(tangibleor intangibleobjects,including
computerdevices,systems)viainternet. Byaddingsensors,softwareorothertechnologyontheobject,
it allowsdataconnectingandexchangewithoutrequiringhuman-to-humanor human-to-computer
interaction. Therearethreewaysofinformationsharingin IoT:

Receive: information:

temperature, 

humidity, raindrop
IFTTT: 

Send emailSend information:

temperature, 

humidity, raindrop

Access internet 

service: IFTTT

Send command: 

open/close led

Receive 

command: 

open/close led

Send information: raindrop

Receive information: Raining 

probability

Receive information: 

raindrop

Send information:

Raining probability
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PART LIST

TRAFFIC LIGHT MODULE:

It includes three different 

colors LED which are red, 

yellow and green color, like 

the real-life traffic light

DISTANCE SENSOR:

It uses ultrasonic to 

measure the distance 

between the sensor 

and object

SMARTHON IOT BIT:

It is an IoT orientated 

expansion board for 

Micro:bit. It can connect 

to different sensors or 

actuator

WHITE LED MODULE:

It can emit white LED 

light with different 

brightness by user input

MULTI-COLOR LED 

(WS2812B):

It is an integrated LED 

chip which can create 

different RGB color by 

programming

RAINDROP SENSOR: 

It uses conductivity 

to determine if the 

raindrops are on the 

board
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PART LIST

NOISE SENSOR:

use a microphone with 

an amplifier to detect 

the sound level of the 

environment

TEMPERATURE AND 

HUMIDITY SENSOR 

(DHT11): 

It contains two 

components to detect 

humidity and temperature

LIGHT SENSOR:

It uses one 

photoresistor to detect 

the luminance of 

environment

180° SERVOS:

It allows the shaft to 

be positioned between 

0 and 180 degrees

CARDBOARD AND 

WOODEN MODEL:

It allows sensors/

actuators to be placed 

on it

MOTION SENSOR:

It use a pyroelectric 

infrared sensor to 

detect any moving 

object at front

OTHERS:

(9) MODULE WIRE  ·  (8) EXTENSION WIRE · (12) SCREW M2*10mm · (6) SCREW M3*10mm · 

(30) SCREW M4*10mm · (12) NUT M2 · (6) NUT M3 · (30) NUT M4 · (3) PAPER CLIP · 

(2) L-SHARPED STAND · (1) SCREWDRIVER · (2) SANDPAPER · (1) BLU TACK · (1) USB CABLE · 

(1) BATTERY HOLDER · (1) SMART CITY KIT MANUAL BOOK.

CITY MAP:

It is approximately 

594mm*420mm, 

cardboard model 

can be placed on it

9



MODEL LIST

MODEL A: 

It is a smaller size playground lamp 

with slope Light. There is  a sensor 

port on the side (e.g. motion 

sensor can be attached to detect 

movement)

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.

MODEL D:

It is an OLED stand used to display 

useful information. To collect 

information, user can attach 

sensors below OLED (e.g. sound 

sensor or temperature sensor).

MODEL E:

In this model, distance sensor can 

be attached to measure the 

approximate distance between the 

model and the target object. It can 

be used with Model D to display 

the distance/speed.

MODEL C: 

It is a garbage bin with a distance 

sensor to detect the amount of 

garbage inside. There is a port in 

front of the bin. You can attach multi-

colorto indicate the garbage level.
OLED Display Stand

Playground Lamp
Car Park Access Barrier

Garbage Bin

Car speed monitoring 10



MODEL LIST

MODEL F:

It is small building model. 

There are several ports on the 

top of the model. You can put 

sensors/actuators for different 

purpose. (e.g. rain drop 

sensor, temperature and 

humidity sensor)

MODEL H:

It is a tall building model 

with an automatic cloth rack 

controlled by the servo. 

Sensors/actuators can be 

attached on top for different 

purpose. (e.g. rain drop 

sensor, temperature and 

humidity sensor )

MODEL G:

Traffic light module can be 

attached to this model. It is 

placed on the city street 

with 3 LED to indicate 

current traffic state.

MODEL I:

It is a taller sized lamp with 

slope light on the city street. 

It supports smart lighting 

system in the city. In your 

project, you can implement 

IoT connection in the 

lighting system.

Traffic Light

Streetlight

Small Building

(Apartment, communal building)

Tall Building

(Skyscrapers, high-rise housing)

11



IOT:BIT
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POWER SUGGESTION

IoT:bitVoltage Range: 3.7V DC-6V DC. There are 3 options for the power supply

OPTION 1
- USB

OPTION 3
-18650 3.7V Battery (Battery 

and holder are not included) 

with standard 2.54 interface

OPTION 2
- 4 XAA Batteries (Battery Not 

Included)

13



3. Once loading completed, SmartCity

will be appeared.

GETTING STARTED: 

ADD THE EXTENSION ON MICRO:BIT

14

1. Go to https://makecode.microbit.org/ , 

create a new project 

2. Search ¯https://github.com/smarthon/pxt-smartcity°   

and select ¯smartcity°
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1. AUTOMATED SMART PLAYGROUND LAMP

Introduction

Smartplaygroundlampisalampwhichcanopenautomaticallywhen

someonepassesby. Installinganauto-lightcanhelptheearthsaveelectricity.

Whennoonepassesby,thelightwillautomaticallyturnoff

PART LIST

LEVEL:

16



ASSEMBLY STRUCTIONS

1 2

17

A1-A3 model            x1

PIR Motion Sensor    x1

White LED                x1

M4 Nut                    x4

M4 x 10mm Screw    x4



CODING

STEPS:

1. Blockonstartonlyrunsonceat

thebeginning.

2. Led enableis false(as P3 is

usedformicro:bitLEDbydefault,

LEDneedto be disablebefore

usingP3)

3. Blockforeverrunsasaloop.

4. If motionsensortriggered(i.e.

someonepassesby)is true,

5. WhiteLEDlightatP3 is turnedon.

6. It pauses10secondsandthelight

willupfor10seconds.

7. WhiteLEDlightatP3 is setto be

turnedoff.

1

2

3

4

5

6

7

Disable 

micro:bitLED

18

Other than turning on the light, how can you use with motion sensor? (e.g. people counting)
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2. SMART CAR PARK ACCESS BARRIER

Introduction

SmartCarparkAccessBarrierisusedtoallowpeopletoliveconveniently.

It canreducemanpowerandtimein controllingthe gateandmanage

information(e.g. carparkvacancies). It willbeopenedautomaticallyif there

arevacanciesin thecarparkandtherearecarscomingin.

LEVEL:

PART LIST

20



180 servo             X1 

M2 Nut                  X2 
M2*10mm Screw    X2

B1 model              x1 

Distance Sensor     x1 

M4 Nut                 x4 
M4*10mm Screw   x4

ASSEMBLY STRUCTIONS

1 2

34

B3 model                        X2

B2 model                        X1

M2*7.5mm Sharp Screw   X1

21



How can you show the light and distance value on OLED?

STEPS:

1. Blockonstartonlyrunsonceatthebeginning.

2. Setdistanceandlightto0 andturnservoatP2

to0 degree.

3. Blockforeverrunsasaloop.

4. Set distanceto get valuefrom the distance

sensorconnectedtoP14andP15

5. Setlightto getlightvaluefromthelightsensor

atP0.

6. If thereiscarcomingnear(distanceÒ5) then,

7. If thereisvacancyinsidethecarpart(lightvalue

>20),

8. Carparkgateis opened(i.e. servois turnedfor

90o). It pauses5 secondsandthegatewillopen

for5 seconds. Thenthecarparkgateis closed

(i.e. servoisreturnedto0o).

CODING

1

2

4

5

6

7

8

3

22



23



3. GARBAGE DISPOSAL SYSTEM

Introduction

LEDlighton thegarbagebin canshowpeopletheamountof garbage

insidethegarbagebin so thatgarbagetruckcaneasilydetermineif the

garbageis fullor not. Thiscanminimizethewastageof thegarbagebags

andbecomeamoreenvironmental-friendlycity.

LEVEL:

PART LIST
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ASSEMBLY STRUCTIONS

1 2

34

C1 model                X1

Multi-colourLED      X1

M4 Nut                   X2

M4*10mm Screw     X2

C2 model               X1 

Distance sensor      X1 

M4 Nut                  X4 
M4*10mm Screw    X4

25



How to make sound notification if there are full of garbage (e.g. using buzzer)?CODING

26

5.Block foreverruns as a loop.

6.Set distance to get distance unit cm 

trig P14 echo P15.

7.If distanceÒ4 then, strip show 

colourred.

8.Else, strip show colourgreen.

9.Pause 1 secondfor the 

corresponding colourlighting up.

STEPS:

1. Block on startonly runs once at the 

beginning.

2. Set distance to 0and set strip to 

NeoPixelat pin P1 with 1 ledsas RGB 

(GRB format)

3. Stripset brightness to 50 

4. Pause for 5 seconds.

1

2

3

4

5

6

7

8

9



27



4. URBAN NOISE DETECTION

Introduction

It is asystemtodetectnoiseneartheroadasnoisepollutioncausedbycars

on the roadseriouslyaffectthe livingstandardof people. By installinga

monitorto detectthenoisevolumeneartheroadsidecanhelpengineerto

gathernoiseinformationandfindsolutiontosolvetheprobleminthefuture.

PART LIST

LEVEL:

28



ASSEMBLY STRUCTIONS

1 2

34

D1 model                X1 

OLED                      X1 

M2 Nut                   X4 
M2*10mm screw     X4

Noise sensor             X1

M4 Nut                     X2

M4*10mm screw       X2

D2 model    X2

29



How to make a notification if noise pollution problem is serious? e.g. showing red LEDCODING

STEPS:

1. Block on startonly runs once 

at the beginning.

2. Initialize OLED with width:128, 

height: 64

3. Setnoise to 0 

4. Block foreverruns as a loop.

5. Set noiseto roundget noise level 

(dB) at Pin P1

6. Plot bar graph of noiseon the 

micro:bitLED. 

7. Clear OLED display, thenshow 

stringtext ¯Noise:° & noise level& 

text ¯dB:°on the OLED.

8. Pause 0.5 secondfor the 

corresponding noise bar graph 

shown.

1

2

3

4

5

6

8

7

30
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5. CAR SPEED MONITORING

Introduction

It is anautomaticsystemto checkcarspeedon theroadatcertaintime

interval. Therearecarsoftenover-speedcausingtrafficaccidents,therefore

installinga carspeedmonitoringis a mustto minimizethechancesof

trafficaccidents.

PART LIST

LEVEL:

32



ASSEMBLY STRUCTIONS

1 2

34

D1 model                X1

OLED                      X1

M2 Nut                   X4

M2 *10mm screw    X4

D2 model     X2

E1 model                 X1

Distance sensor        X1

M4 Nut                   X4

M4 *10mm Screw    X4

33



ASSEMBLY STRUCTIONS

5 6

E2 model     X2

34



How can we set a sound alert to notify that there is car over-speeding?CODING

STEPS:

1. Blockonstartonlyrunsonceatthebeginning.

2. InitializeOLEDwithwidth:128, height:64

3. Setdistance1, distance2andspeedto0.

4. Block foreverruns as a loop.
5. Call function calculateSpeed(it will calculate distance1, 

distance2 and the speed)

6. If there is car coming near (speed Ó0) then, 

7. Plot bar graph of speedon the micro:bitLED. 

8. Clear OLED display

9. Show string text ¯Distance1:° & distance 1, text ¯Distance2:° 

& distance2 and text ¯Speed:° & speedon the OLED.

1

2

3

35

4

5

6

7

8

9



How can we set a sound alert to notify that there is car over-speeding?CODING

STEPS:

10. Setfunction(calculate_Speed)

11. Setdistance1 togetdistancefromthedistancesensorconnectedtoP14andP15.

12. Pause0.5secondforthecheckingthenextdistance

13. Setdistance2 togetdistancefromthedistancesensorconnectedtoP14andP15.

14. Setspeedto( distance1²distance2) / 0.5.

11

10

12

13

14

36
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6. [IOT] WEATHER STATION

Introduction

Collectingtemperature,humidityandraindropconsistentlyanduploading

thedatabyusingThingspeak. Thiscanhelpustodoanalyticalworkmore

convenientlyaswecanrefertotheautomaticallyplottedgraphs.

PART LIST

LEVEL:

38



ASSEMBLY STRUCTIONS

1 2

34

Temperature and humidity sensor   X1

M4 Nut                                       X2

M4*10mm Screw                         X2

F1 model  X1

F2 model                X1 

Raindrop sensor      X1 

M4 Nut                  X2 

M4*10mm Screw    X2

39



Step 1. Go to https://thingspeak.com/, Choose Channels -> My Channels -> New Channel

IOT ²THINGSPEAK

Step 2. Input Channel name, Field1 and Field2 , then click ¯Save Channel°

± Channel name: Smart Weather Station

± Field 1: temperature

± Field 2: humidity

± Freld3: raindrop

40

https://smarthon-docs-en.readthedocs.io/en/latest/smartcity/chapter1.html

https://thingspeak.com/


1. Select API Keys

2. Copy this key

Step 3. Select your channel > ¯API Keys°, copy the write API key as follows:

IOT ²THINGSPEAK

https://smarthon-docs-en.readthedocs.io/en/latest/smartcity/chapter1.html

41



How can we upload other module values (e.g. noise) to ThingSpeak?CODING

42

STEPS:

1. Block on startonly runs once at the beginning.

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

3. Initialize IoT:bitat P16 and P8

4. SetWiFiconnectionby entering WiFiname and 

password.

5. Set temperature, humidityandraindropto 0. 

4

1

2

3

5

6. When WiFiis connected

7. Micro:bit LED will show icon ¯tick°
6

7



STEPS:

8. Block foreverruns as a loop.

9. Set if WiFiis connected then

10.Set humidity andtemperature toget reading from the 

DHT11 connected to P2.

11.Set raindrop toget reading from the raindrop sensor 

connected to P0.

12.Clear OLED display

13.Show string text ¯Temperature° & temperature, text 

¯Humidity° & humidity and text ¯Raindrop:° &raindrop 

on the OLED.

14.Send data to Thingspeak.

15.Pause15 seconds. 

How can we upload other module values (e.g. noise) to ThingSpeak?CODING

43

8

9

10

12

13

14

15

11

Paste Thingspeakkey here



STEPS:

16. When Thingspeakuploaded

17. Clear OLED display

18. Show string text ¯ThingSpeak:°&  status 

andtext ¯Error:° & 

error code on the OLED.

How can we upload other module values (e.g. noise) to ThingSpeak?CODING

44

16

17

18
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7. [IOT] SMART DEFENSE SYSTEM

Introduction

Themotionsensorcandelivera motionsignalto themicro:bit. Whenthe

micro:bit detectsthesignal,thebuzzerwillemitsoundandsendanemail

tospecificemailaccountthroughIFTTT. Also,amonstericonwillbeshown

onthemicro:bitif therearesuspiciouspeoplepassesby.

PART LIST

LEVEL:

46



ASSEMBLY STRUCTIONS

1 2

34

F2 model     X1

47

F1 model                 X1 

Motion sensor          X1 

M4 Nut                   X2 

M4*10mm Screw     X2

F2 model     X1



IOT ²IFTTT

48

Step 1. Go to https://ifttt.com/, create applet (if webhooks then Email)

That: Email

This: webhooks

Event name: SendEmail

Trigger (This)

Webhooks: 

receive a web request

Action (That)

Email: 

send me an email

https://smarthon-docs-en.readthedocs.io/en/latest/smartcity/chapter2.html

https://ifttt.com/


Step 2. Go to ¯My services° > ¯Webhooks°, select ¯Documentation° . 

Copy your Webhooks Key as follows:

IOT ²IFTTT

https://smarthon-docs-en.readthedocs.io/en/latest/smartcity/chapter2.html

49

1. Documentation

2. Copy this IFTTT key



How to avoid sending duplicate emails? (tips: using variable)?CODING

50

STEPS:

1. Block on startonly runs once at the beginning.

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

3. Initialize IoT:bitat P16 and P8

4. SetWiFiconnectionby entering WiFiname 

and password 

1

2

3

4

5

6

7

8

9

10

Paste IFTTTkey here

5. Block foreverruns as a loop.

6. If WiFiis connected and if motion sensoris 

triggeredthen

7. Set buzzer to play tone Middle C for 1 beat and 

show a monster iconon micro:bit.

8.Send IFTTT event ¯SendEmail° with provided 

IFTTT key.

9. Else show a smile iconif there is no suspicious 

movement near the door.

10.Pause 1 second



How to avoid sending duplicate emails? (tips: using variable)?CODING

51

13.When IFTTT uploaded 

14.Clear OLED display

15.Show string text ¯IFTTT° & Status

16.Show string text ¯Error° & Error_code

STEPS:

11.When WiFiis connected

12.Micro:bit LED will show icon ¯tick°

11

13

12

14

15

16
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8. [IOT] AUTOMATED TRAFFIC LIGHT (SENDER)

Introduction

Whenthelightvaluedetectedis toolow,thiswouldrepresentthereis atrafficjamand

anda­trafficjam®wifimessageto anothermicrobit. Whenthelightvaluedetectedis

high,thiswouldrepresentthereis notrafficjamandsenda n̄ojam°wifimessageto

anothermicro:bit.

REMARKS: Thisprojectrequires2 micro:bit, oneforSENDERandoneforRECEIVER.

PART LIST

LEVEL:

53
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How can we use distance sensor to detect traffic status?CODING

54

STEPS:

1. Block on startonly runs once at the beginning.

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

3. Initialize IoT:bitat P16 and P8

4. SetWiFiconnectionby entering WiFiname and password.

5. Set light2 to 0. 

6. On WiFiconnected,micro:bitLED will show icon ¯tick°

1

2

3

4

5

6



How can we use distance sensor to detect traffic status?CODING

55

STEPS:

7. Block foreverruns as a loop.

8. Set if WiFiis connected, set light2to 

get value from P0

9. Clear OLED display

10. Show string text ¯LIght:° & light2

11. If light2< 10 then WiFisend message 

trafficjamin channel ¯tsuenwan°.

12. Else, WiFisend message nojamin 

channel ¯tsuenwan°.

13. Pause for 6 seconds.

7

8

9

10

11

12

13



8. [IOT] AUTOMATED TRAFFIC LIGHT (RECEIVER)

Introduction

Whena wifimessagētrafficjam°is received,it meansthereis trafficjamforward. The

trafficLEDModulewillturnred. Whenawifimessagēnojam°is received,it meansthere

is no trafficjamforward. ThetrafficLEDModulewill turngreen. Byusingsmarttraffic

light,theproblemoftrafficjamcanbereducedasautomatictrafficcontrolisused.

REMARKS: Thisprojectrequires2 micro:bit, oneforSENDERandoneforRECEIVER.

PART LIST

LEVEL:

56
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ASSEMBLY STRUCTIONS

1 2

G1-G2 model                X1

Traffic light module        X1

M4 Nut                        X2

M4*10mm Screw          X2

57



How can we add sound effect to the traffic LED Module according to the corresponding color?CODING

58

STEPS:

1. Blockonstartonlyrunsonceatthebeginning

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

3. Initialize IoT:bitat P16 and P8

4. SetWiFiconnectionby entering WiFiname and password.

5. Set oldmsg= ¯°

6. Call TurnGreen

7. On WiFiconnected, Micro:bit LED will show icon ¯tick°

8. WiFiRecieverjoin channel ̄tsuenwan°

1

2

3

4

5

6

7

8



How can we add sound effect to the traffic LED Module according to the corresponding color?CODING

59

STEPS:

9. When WiFireceived message from channel

10.Clear OLED display

11.Show string text ¯Message:° & receivedMessage

12.If receivedMessageÍoldmsg, then 

Set oldmsg= receivedMessage

13.if recievedMessage= ¯trafficjam°, then 

call TurnRed

14.Else if recievedMessage= nojam, then

call TurnGreen.

9

10

11

12

13

14



How can we add sound effect to the traffic LED Module according to the corresponding color?CODING

60

STEPS:

15.Setuptwonewfunctions(TurnRed& TurnGreen).

In functionTurnRed, controltrafficlight to turn

from green,then yellowand finallyred, each

colourpausesfor2000ms. In functionTurnGreen,

control traffic light to turn from red,

then red and yellowat the sametime and

finallygreen,eachcolourpausesfor2s.

15
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9. [IOT] SMART HOUSE DOOR CONTROL

Introduction

Whenthemicro:bit receivesthesignal̄opendoor°fromtheapp,the180°

servowill turnfor180° to openthedoor. Whenthemicro:bit receivesthe

signal̄closedoor°fromtheapp,the180° servowill turnback180° to

closethedoor.

PART LIST

LEVEL:

62



ASSEMBLY STRUCTIONS

1 2

34

180 Servo                                X1

Servo horn                                X1

Servo M2*7.5mm sharp screw    X1

63

L-shaped stand      X1

M4 Nut                 X2

M4*10mm Screw   X2

H1 model              X1

Paper Clip       X1H2 model    X1



ASSEMBLY STRUCTIONS

5 6

64



Step1. Createthepagewiththecomponents

OnDesigner:

Dragthecomponentsfromtheleftmenu²

2 ¯Buttons°(to openor closethe door)and a

¯Textbox°(toinputtheDeviceIDnumber).

Then,addthe invisiblecomponent̄ Web°under

connectivity,wewillneedit forWANconnection.

IOT ²APP INVENTOR 2

https://smarthon-docs-en.readthedocs.io/en/latest/smartcity/chapter3.html 
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Step 2. Make the programming part

± On Blocks: 

± The WAN control command URL is: 

± When Button1 is clicked, it will direct to the URL with given device ID and command ¯opendoor°.

± When Button2 is clicked, it will direct to the URL with given device ID and command ¯closedoor°.

± Download the App in your phone to by .apkor scan QR code.

IOT ²APP INVENTOR 2
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http://control.smarthon.cc/publish?id=DeviceID&msg=ControlCommand
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How can we add password authentication to open the door?CODING
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STEPS:

1. Block on startonly runs once at the beginning.

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

3. Initialize IoT:bitat P16 and P8

4. Set WiFiconnectionby entering WiFiname and 

password.

5. turn servo to 180 degree at P2.

6. On WiFiconnected,micro:bitLED will show 

icon ¯tick°

7. Show string Device_ID

2

3

4

5

1


