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Advantages of Smart City (Z &l HEIIFE)

* More effective, data-driven decision-making (E NG RL . BB EESEE)
+ Enhanced citizen and government engagement (JI[E]/\ & FIE R ) 22 Bil)

» Safer communities (57 fill 4 4= ¥4t [i)

* Reduced environmental footprint ([E]/>#a5% 2 [F])

« Improved transportation (P35 %2 )

1.2.2 Automated Smart Street Lamp BHEIEHEHE
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Programming (MakeCode) {572

Step 1. Disable micro:bit LED. £&—#1{%H micro:bit LED.

* Snap led enable false to on start J§FEARE [T 5% B false Hi il 2 B A% B K7

* Note that P3 is used as LED in default setting, LED need to be disable 3%, P3 #E2iA 1% E H ¢ H/E LED,
[t LED 522945 .

Disable

migre:Rit LED

Step 2. Turn on LED by light sensor and obstacle Infrared avoidance sensor £ — #{& it 5115 228
FORTHMERRE 18 222 4T B LED

» Drag forever from Basic /¢ 5 i ) 5 [F) e85k
* Snap if statement into forever A4S #EA] A FE[F 4 Bk

* 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. FEUN R EEA] HEEAE get light value (percentage) at P1 <40 Fi1 get motion
(triggered or not) at PO = true.,

* Then, turn white LED to 1023 at P2 as turning on white LED and pause 10 seconds. #XJ5, turn white LED to
1023 at P2, #TR91 ¢ LED [E#42 10 £,

* Else, turn white LED at P2 to 0 as turning off. 73], turn white LED at P2 to 0, PP LED.
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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
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M® Get motion (triggered or not) at Pin PO = =
Turn White LED to at P2 -
B =8
&Rl

Turn White LED to o at P2 =

®

=M

Turn White LED to o at P2 =

®

Result ##
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Car speed monitor operation E % B5E {E

Distance1: initial distance

Distance
Sensor

Distance

Distance?: distance after 0.5s

Distance
. . Sensor

+ >
Distance2
By equation, Speed = dis_”"m Jwe found that Speed = dmmml_ distance?
Em e time
ihat: Hlinibas
» oAt
{51 2
-4 —

e 5]
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Case 02 EH3E

EEEE
(A > =40)

Part List #f$} 4 {i§

Assembly step 3t B¢

TFNUER
calculate_Speasd

EOLED BT
EERUFTER

E% : calculate_Speed

48 distanced

HiT distance2

l A0
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Programming (MakeCode) {572

Step 1. Initialize OLED screen #)i5{t OLED R&

* Drag Initialize OLED with width:128, height: 64 to on start 5% OLED #J#54L 2 : 128 &:64, ZE(EIH)E,

« Set distancel, distance2 and speed to 0 from variables ¢ 5451316 distancel ., distance2 il speed 3%[E) 0.

on start

initialize OLED with width @ height @

set distancel * to

zet distance? * to

set speed * to o

HEl distancel *

¥ distance? w
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Step 2. Set up function (calculate_Speed) BxEF 8 (FHEHE)

* Setup a new function calculate_Speed from Advanced > Functions. 1 5 4% > ZhHE A1 iE FeR =\, calculate_Speed.

 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) ¢ distancel % & get distance unit cm trig P14 echo P15 (0.5 FbHif
fE 15 B3 PR (AR R PR B ) HEE) Pause 2573 500ms, i distance2 7% B get distance unit cm trig P14 echo
P15 (0.5 FRRAE I H 2 Phpf AR A BE A ) -

* By the equation of speed = distance / time. We get the speed of the moving car to (distance1-distance2)/0.5 (unit:

cm/s) LB = BRAR/RS R R, FMAS IR B R ) (distancel-distance2) /0.5 (Hifii:

cm/s) .

iiastUl calculate Speed @

set distancel + to Get distance unit cm + trig P15 * echo Fl16 »

pone

set distance2 *+ to Get distance unit ocm * trig P15 * echo Ple *

set speed + to distanceZ = distancel = +r o

pt il calculate Speed '@

#® distancel v %5 Get distance unit om * trig P15 * echo Pl6 ¥

B® distance2 + B3 Get distance unit om +* trig P15 * echo Pl6 =

=28 speed v =E distance2 v - w distancel ¥ +w @

96 Chapter 1. RiZiER
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Step 3. Calculate car speed FtHE&

« In block forever, call function calculate_Speed from Advanced > Functions to get the speed of the moving car 1

FEEMERR I, (e > BB IEn 85X calculate_Speed, PAMEFS RSB A I HLAY T
* Snap If statement into the loop 4§ 415 5E/m] it A PG P
* Snap clear OLED display from OLED to avoid overlap & OLED H4fi 177 [%: OLED %/~ , DAkt E(E.

* Snap show string and show value of variables distancel, distance2 and speed #{i H #7478/ 7455 £ [FI B 7~ 8 4
distancel . distance2 F/I speed [#J{H

forever

call calculate Speed

if speed *

clear OLED display

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

1.2,

B85 loT ERRE 97
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EEmiR®

0 calculate Speed

MR speedv >- @ m=

clear OLED display

show string = distancel = @' @
show string = distance2 @ @

show string FHES speed w @ @
@

Step 4. buzzer

* Snap If statement into the loop A% AN 5EA) A ER H

« If speed =40, then snap play tone Middle C for 1 beat from music 15 speed=>40, BRENHZZ &My d % C £348
—

98 Chapter 1. RiZiER
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forever

call calculate Speed
if

clear OLED display

show string join distancel * @ @
show string join distance?2 = (E:I @

show string Jjoin speed v @ @
@

if speed - > v @ then

play tone for 1 * beat

1.2. BB loT ELRE
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O calculate Speed

show string = distancel = @ @
show string = distancez « @ @

show string FHHAS

Result ###
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Think B%

1.2.4 Unloading Alert System ) &iREE R &t

Goal B
Background &F&

What is an Unloading alert system? {+EERHSIRER#E ?

1.2. EE8HT loT ERRE 101



Smarthon Documentation, [F 1.0

Unloading alert system operation ¥ &2 R#:E/E

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
Turned Red Turmed Green

Case 03 HEEE

Wit £FLED

102
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Part List #4445 (i
Assembly step A3t EE

Step 1 E—%
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Step 2 =%

0.0,
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Step3 B=%
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Step 4 EM%
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Hardware connect GE {4 &=
Programming (MakeCode) #& 72

Step 1. Set variable and initialize multi-colour LED § B & E[#i4{t 2t LED

« Inside on start, snap set variable distance to 0 from variables FE{EESB A T, 18 55 B A 5 8% distance 3%(F) O
* Snap set colorLED to color pin setting---. i A %%} colorLED #%[F] color pin #%%E - .

* Snap pause to wait 5 seconds i HH & {5 5 b

et  distance = to°

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

B2# distance =

$® colorlED v [EE Get distance unit em + trig P15 + echo Pl6 =

Step 2. Get distance value % B JE B {5

* 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 7£ 5 [FIEFR VR MR PR L . 455 85 distance 5%[E] get distance unit
cm trig P15 echo P16, i 12 (F)3 3 592 I it (HL %25 3] P15 1 P16 J#45: distance {8 .

* Snap if statement into forever, set distance < 10 into if statement J5 {1l 555448 A (PR, 0 3t
#% (1] distance<10,

* Snap Pause to the loop to wait 1 second for next checking fE#T {5245 A ¥, [EF—WRIGE L 1 7.
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set distance *+ to Get distance wnit om + trig P15 v+ echo Ple +

distance - E 4 a

$#¥ distance + A Get distance unit em v trig P15 v echo P16 w

mE distance w

®

110 Chapter 1. RiZiE/
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Step 3. Show indicating colours with distance value L\FEE{EEERIGTRE

« If distance < 10, then strip show color green, else strip show color red #15 distance<10, HIZ/R[EI(@, 75 HI
TNALEE

forever

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

if dizstance + i w @ then

colorlED + Control color LED Blue e Red e Green @

colorlED * Control color LED Blue e Red BUCrEl Green e
e

S distance » F|E Get distance unit ocm » trig P15 * echo P16 »
MR distme~v <v @) @=

colorLED + Control color LED Blue o Red o Green

colorlED *+ Control color LED Blue o Red Green o

EEEE:
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Result ##

Think B2

1.2.5 Smart Car Park Access Barrier 1: Car Park Monitoring System EgE{SEi5[E
BR—: HEUEA

Goal HE

Background &=

What is an Smart car park monitoring systems? {+EER SRS HIGEIR R #K ?
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Smart car park monitoring systems operation &gt = EIFEIRRTE(E

Case 0L Conoept Dagram

initiaEes OLED and - - 3
"m -]mm- F !
¥

TRIF FALEE

TR

Multi-color LED r
Tismiied G Pl cesbesr LED
Terned Red

Pl -colbor LED
Tumed Aed

maimibrs +

—_— display number P
n OLED

ase s FEEMN

€1
]
i

MMEELEDRE
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Part List #H} 4
Assembly step A3t EE

Step 1 £—
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Step 2 =%
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Step 3 E=%
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Step 4 ML
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Step 5 FHE
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Step 6 £75
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Step 7 S5t ¥
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Step 8 EE/\ %

&
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Step 9 EAS
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Hardware connect GE {4 &=
Programming (MakeCode) #& 72

Step 1. Set variables and initialize multi-colour LED and OLED screen ZEiCig{i B B @ EWMiA{L
%t LED & OLED B#

* Drag Initialize OLED with width:128, height: 64 to on start }i$j OLED #J141b 5 128 :64, ZE([EIE)H: .

« Inside on start, snap set variable distance to 0 and set number to O from variables. 7£ &5 [EE 4, &8 d b
S8 distance 3E(E] 0, %% % number 3%(F] 0.

* Snap set colorLED to color led pin setting - #fii A set colorLED to color led pin setting -+ .

initialize OLED with width m height @
set distance - tno

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

set  number *+ to o

S$® distance = ES ﬂ

#® colorlED + BB Color led pin setting Blue P8 + Red Pl + Green P2 =

B®E number » RS o
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Step 2. Get distance % 5EEAY ENE

* Drag get distance to distance unit cm trig P15 echo P16, store the value to variable distance. J{ 5% 3 distance
#%[E] get distance unit cm trig P15 echo P16, 3% (B A0 354 & distance.

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

PR distance + FER Get distance unit om = trig P15 » echo Pl6 =

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

* Snap if statement into forever, set variable distance > 10 {1 %554 i A\ EFE#0R, #%55 8 distance>10

« If distance >10, then colorLED shows color green, else colorLED shows color red 15 distance>10, HlJ#i/~[E
o, FHIBRALA.

* Snap change number by 1 if distance>10

124 Chapter 1. RiZiE/



Smarthon Documentation, Z(E] 1.0

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

B¥ distance » B8 Get distance unit cm » trig P15 + echo P16 w

ms distance = > w @ i

colorLED + Control color LED Blue o Red o Grean @

S8 number » IS o

=L

colorLED »+ Control color LED Blue o Red @ Gresn o
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Step 4 display on OLED 7£ OLED Lt EERT=BEUHE

Snap clear OLED display from OLED to avoid overlap 7 OLED Hvi{i i35 %: OLED %R, DAt (.

Snap show number and show value of variables number i 1! 74730 EIFH 7~ 5% # number [1{H.

Snap Pause to the loop to wait 1 second for next checking ¥ {554 A J5%R, [E F—KAGASE: 1 #b.

Reset number to 0 before next checking H & number £ 0 DA B4 5 A A

clear OLED display

show number number

set  number * to o

clear OLED display

show number number =

2% number v+ 3B o

126
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Result ##

Think B2

1.2.6 Smart Car Park Access Barrier 2: Car Park Access Barrier gt EiZER—:
HF
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Goal HiE

’ Ultrasonic
Distance Sensor

\"'-—i 180¢* Servo

Background &=

What is a smart car park access barrier? {+BERE0EL{EE A\ O ?
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Car park access barrier operation {SEiZ#+F:EE

Case 0% Conoept Dagram

it Bes OLED anid

ariabie “mamber™ o

TR

TRIE FALEE

Multi-color LED b4

Tsmied Grsen Pt cosbor LED)

Tesmaed Rad

FAaLED

i varel
| rvern b =0

1

diyplay rember
of SLED

dhdance mmord

Open gade
[hirwn B B 960

paiise 5 aeanils
Tl gaks
[5Ens Turss 10 07

Gase 5 HEE

=

IoLEDR

SFELEDICIHE

i i &
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Part List #H} 4
Assembly step A3t EE

Step 1 £—
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Step 2 =%
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Step 3 E=%

132 Chapter 1. RiZiE/



Smarthon Documentation, Z(E] 1.0

Step 4 ML
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Step 5 R %

Hardware connect f#E{4iEE
Programming (MakeCode) &2

Step 1. Set variables, initialize OLED screen and servo at start position ZEf2IS B BEE, gt
OLED B Rt EE

* Drag Initialize OLED with width:128, height: 64 to on start }i%j OLED #J#54L 2 : 128 &:64, ZE[EIH)E,

« Inside on start, snap set variable distancel to 0, set variable distance2 to 0 and set number to O from variables. ¥F

wEER, fEs b HE A8 distancel 32(F] 0, #88 distance2 3%(F] 0 5z 544 number 3£ 0,
* Snap set colorLED to color led pin setting - i A set colorLED to color led pin setting -,
* Snap Turn Servo to 0 degree at PO. #fi A Turn Servo to 0 degree at PO,

* Snap pause to wait 5 seconds i H & % 5 Fb
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on start

distancel * to °
distanceZ * +to o
set  number w tue

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

Tuirn Servo to o degree at P@ -

colorLlED + B8 Color led pin setting Blue P8 + Red P1 ~ Green P2 »

Turn Servo to ﬂ degree at P8 -
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Step 2. Get distance % 5EEAY ENE

* Drag set distance] to distance unit cm trig P15 echo P16, store the value to variable distancel. J{ %)) 5% 44 distancel
#2[E] get distance unit cm trig P15 echo P16, 3% {76 3 5% & distancel .

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

¥ distancel + HE Get distance unit cm + trig P15 + echo P16 +

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

* Snap if statement into forever, set variable distancel > 10 # NS zE4] i A EE SR, 3558, distance1>10

« If distancel >10, then colorLED shows color green, else colorLED shows color red {JI 5 distance1>10, H#i/~
Eltn, HHIBURAL M.

* 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

®

$® distancel + =& Get distance unit cm + trig P15 + echo Pl6 «

me distancel » 3> = @ M

colorLED + Control color LED Blue e Red o Green @

#8 number = 3 o

=1:L]

colorLED + Control color LED Blue o Red Green o

@
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Step 4 display on OLED 7£ OLED Lt EERT=BEUHE

* Snap clear OLED display from OLED to avoid overlap & OLED H4fi 1137 [%: OLED %/, DAkt E(E.

* Snap show number and show value of variables number g 147 8 EVEE R 5 8 number [1)({H .

clear OLED display clear OLED display

show number number show number number

Step 5. Open/close gate with distance value $TE & T #+F

* Snap if statement into forever, set variable number>0 }§ 11 5 #E/A] ik A EE 48K, #8588 number>0

* Drag get distance? to distance unit cm trig P8 echo P12, store the value to variable distance2. %) %% 8 distance2
#%[E) get distance unit cm trig P8 echo P12, #§#%{H {7455 & distance2,

* Snap if statement into forever, set variable distance2 < 10 J§ 41 5 3847 A E(FI MK, 558 distance2<10
* Snap Pause to the loop to wait 1 second for next checking & {545 A fG3E, [F F—RAE LR 1 7,

* Reset number to 0 before next checking & number % 0 DABHIA T HIAGEE .

number - - o then

set distance? + to Get distance unit cm + trig PE + echo P12 -

distance2 €w @ then

®
®

pre a2
=&¢t number * to o
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il distance2 + < » e AP B2

®
®

S® number + RE o

Step 6. Set servo position R ECEAIE

« Snap Turn Servo to 90 degree at P3 as the gate is opened. 7£ P3 j& i Api&iEF] 90 & RIFT BRARFT

* Snap pause to the loop to wait 5 seconds {18, Z5FF 5 7).

* Snap Turn Servo to 0 degree at P3 as the gate is closed. {& P3 R ASfvi&iEz] 0 BF B N AT .

if distance2 £ w e then

Turn Servo to @ degree at F3 »

Turn Serva to o degree at P3 =

@
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il distance2 + < w» @ AP B

Turn Servo to @ degree at P3 w

EEEE

Turn 5Servo to o degree at P3 =

®

Result @
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Think B2

1.2.7 Broken Car I£E

Goal HEE

Background & &

What is a smart traffic system ? {+BEREHENX BRI ?
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Smart traffic system Operation E§E3 B RTEE

Case 06 Concept Diagram

set radic group

light sensor

Have
Distance sensor traffic jam
(light <40)

There is car send radio
(distance <20) message "0

Check again

TRUE

send radio

message “1°

BEEEMN
(light <40)

AHEA
(distance <20)

b
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Part List #4445 (i
Assembly step A3t EE

Step 1 E—%
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Step 2 =%
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Step3 E=%#
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Hardware connect f&{4E =
Programming (MakeCode) #& 72
Sender:

Step 1. Set radio set group at start position ZEfCi8{i B 5% B EIBEHE

* Drag radio set group 6 to on start J§ FRREAH 5R % 6 Hi A B R Bl Iy

radic set group o

Step 2. Get light and distance value ¥ 1§t & EE Y 8{E

* Snap if statement into forever, set get light value (percentage) at pin P4 < 40
o MU EEA R A EFEEK, 5% 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

o {5 get light value (percentage) at pin P4 < 40, P4 A {15 get distance unit cm trig P15 echo 16 < 20
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maE

mE

Step 3. Control the car by sending radio number 3% Ei& 85 Ll iaH HEH

* Drag radio send number to 2 into if BB a5 LT 2 HA if A=

* Drag radio send number to 0 into else J§ FEEFE 5T 0 i A else M=
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forever

if

radio send number e

®

elze

radio send number o

me Get light value (percentage) at Pin P4 » g - @ R

Get distance unit om v trig P15 ¥ echo Pl6 ¥ < @ =
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Receiver:

Step 1. Set radio set group at start position ZEfEi4{i & 3% B EiR e

* Drag radio set group 6 to on start 5 FEREEEAH % 5 6 i A R B

* Initially, the car moves forward by default

radic set group e
Motor M1 * speed @ M2 * speed @
Motor M3 + speed @ M3 + speed @

Step 2. Control car by receiving different number j&;BIEW A F &5 ki H E

* Snap if statement into on radio received receivedNumber U1 75/ A B N 2 FE 3% 957 receivedNumber
* Set receivedNumber =2 and make the car turn left 3% receivedNumber =2, [FIZEH [ ZEF2H) .

* Set receivedNumber=0 and make the car move forward % receivedNumber=0, [FIZEH [EF2E).
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on radio received receivedNumber

if
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SWFIEENF receivedNumber

msE receivedNumber = » o AE

3= EE@ Mzrﬁﬁo
EEG My EE

®

ms receivedMumber =

EE EE@ M2 w

EE EE@ e w
®

Result ##
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Think B2

1.2.8 Crosswalk B 53

AN

"

een ‘

"en

s -

. G
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Goal HEE

Background &

What is a smart crosswalk system? {+EE2EHEBI B Rk 7
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Smart crosswalk system operation £5EEBT 5 £7 2 {E

c 07 Concept Diagram
set radio group Obstacle Infrared
avoidance sensor

Keep the status

for § second

Distance Sensor

There is car
{distance<20)

TRUE send radio

I'I'II'IH@I 8 1 i

c ov

BT
{distance<20)

Check again

HintE
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Part List
Assembly step A3t EE

Step 1 E—%
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Step 2 =%
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Step 3 B=%

"HE
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Step 4 ML
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Step 5 FHE
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Step 6 £75
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Hardware connect GE {4 &=
Programming (MakeCode) #& 72

Sender:
Step 1. Set radio set group at start position ZEf2ig{ii B &% = radio group

* Drag radio set group 6 to on start Ji§ EEREEFAH 5% B 6 Hi A R4 B

on start

radioc set group o

Step 2. When trigger a motion & fi§ 2% £T JME 228

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

R0 S ) 2 (B4 R
* Snap pause to the loop to wait for 0.1 second for next checking ¥ {554 A fEPH, [EI F—RMAE SR 0.1 7,

forever

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

M* Get motion (triggered or not) at Pin P4 = HREE

Step 3. Keep the status for 5 second {REBFHEAKERFL

* set variable second to 50 5% 7 % # second [F] 50

 While second > 0, snap pause to 0.1 second and change second by -1. % second K jit 0, {51l 0.1 ¥, [Floss
second [E]/)> 1
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forever

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

st secomnd * to @
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EEER®

M*  Get motion (triggered or not) at Pin P4 » HBEE

B2 second * EE @

HiE A second * > W o

Step 4. Get distance value %5858 &1{E

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

* 1% get distance unit cm trig P15 echo P16 < 20 4R A) R HE A J558 T
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forever

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

set secomd * to @
while cecond - »w o

dio
if Get distance wnit cm * trig P15 > echo Pl6 = < @
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#HlI® Get motion (triggered or not) at Pin P4 = e

BE second + EE @
HiE AN cecond * 23 W a

WiT
me Get distance unit cm + trig P15 v echo P16 » £ w @

Step 5. Control the car by sending radio number 3% Ei& & LR HIE#H

* Drag radio send number to 1 into if BB E5LE T 1 HA if A=

* Drag radio send number to 0 outside the while loop ¥ BE#& 3516 37 0 5 215 B2 41
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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 @
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m* cet motion (triggered or mot) at Pin P4 ¥ AEEE

Get distance wnit cm * trig P15 v e&cho P16 * £w @ BEE

Receiver:
Step 1. Set radio set group at start position ZEfCi4 i B 5% B EIBEHE

* Drag radio set group 6 to on start & FEFR AN 5% 5 6 i A\ R ) IR

¢ 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 i&;8 W A F 815 e i ) EH i

* Snap if statement into on radio received receivedNumber #4011 55547 I B UL R 3% #F receivedNumber
* Set receivedNumber =1 and make the car stop # receivedNumber =1, [EJ5 ] 7|5,

* Set receivedNumber=0 and make the car move forward % receivedNumber=0, [FJZEHi [ EF5E) .
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on radio received receivedNumber

if receivediumber = o then

Mi * speed o M2 * speed o
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SWTEENTF receivedNumber

mE

5

5

®

m=x

Result {5

1.2. 8 H loT ERBRE 171



Smarthon Documentation, #[E] 1.0

Think B2

1.2.9 Smart Traffic Lights £2§E3%iEE

pEa

Goal HEE

Background & &

What is a smart traffic light? {+BX2£EEZERE ?
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Smart traffic light operation £ g3 B & E/E

Case 08 Concept Diagram

: Traffie light:

Distance sansar e s Call function:
for 5 second TumRed

There is car

(distamee < 200 Call function:

TurnGreen

sond radio
massage 1"

Casce 08 fUEE

Oibsrbaet b | e
aAreRdENch Sl

| Dbatache infraned

send radio
massage “0°

Check again

b
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Function: TurnRed Function: TurnGreen

Pause 1 seconds Pause 1 seconds

Pause 1 seconds Pause 1seconds |

Traffic LED module Traffic LED module

e 9O@

LED :
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Part List 1t} 4& fig

Assembly step 3t B¢
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Step 1 £—%
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Step 2 =%
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Step 3 E=%
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Hardware connect GE {4 &=
Programming (MakeCode) #& 72

Sender:
Step 1. Set up a new function (TurnRed) & —{E#89ThfE (TurnRed).

* Snap pause to wait 1 second ¥ {5=—F
¢ Control traffic light yellow on
* Snap pause to wait 1 second B {&=—#p

* Control traffic light red on

rncson (] ®
S

trafficlight =+ Control traffic light Red < 0OFF Green - DFF
pause (ms) Rl I

trafficlight * Control traffic light Red Green - DFF

trafficlight * Control traffic light Red

trafficlight = Control traffic light Red Yellow 48
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Step 2. Set up a new function (TurnGreen) 2B —{"##JThEE (TurnGreen).

* Snap pause to wait 1 second [ {&=—#p
* Control traffic light yellow on
* Snap pause to wait 1 second B {5—7Fb

¢ Control traffic light green on

s R
—_

trafficlight = Control traffic light Red <+ OFF

pe (o

trafficlight =+ Control traffic light Red + OFF

s ®

trafficLight * Control traffic light Red

trafficLlight * Control traffic light Red 48 Yellow 4 Green

Step 3. Disable micro:bit LED. £&—#1{%H micro:bit LED.

* Snap led enable false to on start HHE AL 5% 5% false i i %) & r& B E

* Note that P3 is used as LED in default setting, LED need to be disable 37, P3 7FERAKE 9t H/E LED,
R LED FR 45 .
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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 j# trafficLight to
Traffic light pin setting Red PO Yellow P1 Green P2 #i A\ & /% 8 i

* Control traffic light green on

* Drag radio set group 6 to on start Ji5§ &I EEAH 5% B 6 i A R4 B Iy

set  trafficlight + to Traffic light pin settimg Red P8 + Yellow P1 w» Gresn P2 v

trafficlight = Control traffic light Red 0FF Yellow < 0FF Graen

radio zet group a

B8 trofficlight + BB Traffic light pin setting Red P® = Yellow P1 + Green F1 w

trafficlight » Control traffic light Red 48 Yellow < Green
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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 @
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m* cet motion (triggered or mot) at Pin P4 ¥ AEEE

L Get distance wnit cm * trig P15 v e&cho P16 * £w @ BEE

m 2xer (@

Step 5. Call function I£0Y &% £

* Snap function TurnRed into if get motion (triggered or not) at pin P4 case #§ /0l TurnRed i A get motion
(triggered or not) at pin P4 f{ i1 S a) =

* Drag function TurnGreen after the while loop J#§FEY TurnGreen i 2| 1G58 7
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forever

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

call TurnRed

set second + to @
while second + > w a

da

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

radio send number o

call TurnGreen

radio send number a
—_

<« @

184
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HEmR

MFE Get motion (triggered or not) at Pin P4 .-

MY TurnRed

28 zecond * BE a
B B second » IEER a

Get distance unit cm + trig P15 + echo P16 » £ w a

FEN| TurnGreen

mn szez

C

Receiver:
Step 1. Set radio set group at start position ZEfCia{i B 5% B EIBEHE

* Drag radio set group 6 to on start 5 FERREAH 3R % 6 Hi A B R Bl Iy

¢ 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 i&;8 W A F 815 e i ) EH i

* Snap if statement into on radio received receivedNumber #4011 55547 I B UL R 3% #F receivedNumber
* Set receivedNumber =1 and make the car stop # receivedNumber =1, [EJ5 ] 7|5,

* Set receivedNumber=0 and make the car move forward % receivedNumber=0, [FJZEHi [ EF5E) .
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on radio received receivedNumber

if receivediumber = o then

Mi * speed o M2 * speed o
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SWTEENTF receivedNumber

mE

5

5

®

m=x

Result {5
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Think B2

1.2.10 Smart Pedestrian Lights 2 T \iBEE3CEE =

Goal HEE

Background & &

What is a smart pedestrian light? {+EE2EREIT NBIRE ?
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Smart traffic light operation £ g3 B & E/E

Casn 03 Cangapl Diagram

M Traffic light: Cibistacte Infrared
fll Green light an U ——

Check again
DHlnmde Sefior Call functiom: { hstache indraeed
Turafed avaidanoe sensor
There Is car
[ligbance-=20)
MR

Cagn 24 Conzept Dagram 2

Traffic Eghts Call function

TuimGeeds

wed Bght on

Chedk again P'-l'l'l'"'"ﬂd] T [Pp——
| it hisag S50 L

THUEL > Chamge wwrivhin
“grsen™ by 0
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Cann 30 BEMN:

IEEWIEER ’ PR
TuimGeeds

Part List #4%]} 4 i

Assembly step &+ 58
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Step 1 £—%
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Step 2 =%
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Step 3 E=%
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Step 4 EMUE

1.2. 8 H loT ERBRE 195



Smarthon Documentation, #[E] 1.0

Step 5 RS

k /
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Step 6 £ ®
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Hardware connect GE {4 &=
Programming (MakeCode) #& 72

Traffic light 1:
Step 1. Set up a new function (TurnRed) & —{E#89ThfE (TurnRed).

* Snap pause to wait 1 second ¥ {5—7Fb
« Control traffic light yellow on 5 1 %z 18 & = )1
* Snap pause to wait 1 second ¥ {5

« Control traffic light red on 55 ffi| 32 18 P& 55 4T 1

rncson (] ®
S

trafficlight =+ Control traffic light Red < 0OFF Green

pause {-s] 10080 =

trafficlight * Control traffic light Red

trafficlight * Control traffic light Red

trafficlight = Control traffic light Red Yellow 48 Green 48
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Step 2. Set up a new function (TurnGreen) 2B —{"##JThEE (TurnGreen).

* Snap pause to wait 1 second [ {&=—#p
« Control traffic light yellow on 5 41| 32 18 85 = [FIf5
* Snap pause to wait 1 second B {5—7Fb

» Control traffic light green on 4 il X i F5 = [F B

s R
—_

trafficlight = Control traffic light Red + OFF

pe (o

trafficlight =+ Control traffic light Red + OFF

s ®

trafficLight * Control traffic light Red

trafficLlight * Control traffic light Red 48 Yellow 4 Green

Step 3. Initialize the program

* Drag set variable trafficLight to Traffic light pin setting Red PO Yellow P1 Green P2 to on start j trafficLight to
Traffic light pin setting Red PO Yellow P1 Green P2 i A 5 i) Ikf

* Control traffic light green on
* Drag radio set group 6 to on start ¥ BERR AL 6 16 AT RK By

« In forever, snap function TurnRed into if get motion (triggered or not) at pin P4 case ZE/F¥E MEEK A, ARy
TurnRed $fi A get motion (triggered or not) at pin P4 F) {1 5 /m) =
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* Drag function TurnGreen after the while loop J§PEHY TurnGreen 6 ) 1G58 i

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

trafficLight = Control traffic light Red 0FF Yellow <+ OFF Green

radio st group G

## trofficLight + BB Traffic light pin setting Red P® = Yellow Pl * Green F1 w

trafficLlight = Control traffic light Red 48 Yellow 4B 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
—_
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HEmR

fM® Get motion (triggered or not) at Pin P4 « e
FEN Turnked
B8 second + BB a
BH AR second * > % a

MmiT
mg Get distance wnit om + trig P15 + echo P16 = £ w a

HiE Bass n

FEN| TurnGreen

mn szez

C

Step 4. Control traffic light 2 by sending radio string X Ei&= £ LUIEHI3ER

* Drag radio send string “R” before TurnGreen J}§ &% 256 7 “R” #i %] TurnGreen Hij

* Drag radio send string “G” after TurnRed J§ %8574 “G” #iF| TurnRed Hj
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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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MR Get motion (triggered or mot) at Pin Pd + ER
B0 Turnied

w=z zuxz (@

EN second ~ Ei@

ES A gecand * 3 ¥ o

n
o= Get distance ualt em ™ trig P15 ~ echo PLE = - o ms
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Traffic light 2:
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Step 1. Set up new functions 2 EHHIINHEE.

ncrso0 (R @
—

trafflelight * Coatrol traffle light Red < OFF

pse (o €D

trafficlight = Coatrol traffic light Rad

pause [uj lapa *

trafficlight + Control traffic light Red 48

trafficlight + Control traffic light Red

IAPLCH
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Step 2. Initialize the program

* Drag set variable trafficLight to Traffic light pin setting Red PO Yellow P1 Green P2 to on start j{ trafficLight to
Traffic light pin setting Red PO Yellow P1 Green P2 i A 5 5 8)j kf

* Drag radio set group 6 to on start {5 FEHRHEAN 5% % 6 1 A B RSBl IR
« Control traffic light green on 4 il 58 i f& = [F B

* Set a variable green=0 5% 5% # green=0

on start

radio set group o

set  trafficlight + o Traffic light pin setting Red PO * Yellow PL » Green P2

trafficlight * Comtrol traffic light Red Yellow 0FF Green 4 BFF

==t green * o o

mawrans P
B8 trafficLight » B8 Traffic light pin setting Red P8 » vellow P1 * Greemn PZ w

trafficlight = Control traffic light Red Yellow <

BE green » BB °

Step 3. Control traffic light by receiving different number i&;8 U7 B B =R A i § 38 @ & & H i

* Snap if statement into on radio received receivedString J5 U0 SR 7EA] A & B B % 1 receivedString
* Set receivedString = “R” and call TurnRed 7% receivedString=" R”, [EJFf-0Y TurnRed

* Set receivedString = “G” and call TurnGreen % receivedString=" G”, [EJFFnY TurnGreen

 Change variable green depend on the light HRJEFE G AR 5% 3 green (1 EH
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on radio received receivedString

if receivedString

call TurnGreen

set green * to o

if receivedString

call TurnRed

set green * to o
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EWPIEEYF receivedString
mE receivedString

FEEN] TurnGreen

Z# green v =5 o

®

& receivedString

FENY TurnRed

Step 4. Play sound effect depend on the light status {Ri% /& SLIB B E 3%

* Snap if statement into forever }§ 4115 5EAT A T BE S S0V

¢ Play melody with different tempo

1.2. BB loT ELRE
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green ¥ = w o then
play melody (el WEBNNERY ot tempo (@L) (bpm)

else @

play melody (] WL I W W) ot tempo € (opm)

mE green ¥ @ = ¥ o
=iee @ BIRRNANY ==

3L

324 =000
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Receiver:

Step 1. Set radio set group at start position ZEfEi4{i & 3% B EiR e

* Drag radio set group 6 to on start 5 FEREEEAH % 5 6 i A R B

* Initially, the car moves forward by default

radic set group e
Motor M1 * speed @ M2 * speed @
Motor M3 + speed @ M3 + speed @

Step 2. Control car by receiving different number j&;BIEW A F &5 ki H E

* Snap if statement into on radio received receivedNumber U1 75/ A B N 2 FE 3% 957 receivedNumber
* Set receivedNumber =1 and make the car stop 7% receivedNumber =1, [El5s il 7 5,

* Set receivedNumber=0 and make the car move forward % receivedNumber=0, [FIZEH [EF2E).
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on radio received receivedNumber

if receivediumber = o then

Mi * speed o M2 * speed o
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SWTEENTF receivedNumber

mE

5

5

®

m=x

Result {5
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Think B2

1.2.11 Intersection +33& 0O

Goal HEE

Background & &

What is a smart traffic light? {+BX2£EEZERE ?
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Smart traffic light operation £ g3 B & E/E

Case 10 Concept Diagram

Traffic light:

send radio
Red light On A message "R”

set radio group

pause 1.55

after 5s Call function:

TurnGraen

Keep the status pause 3.5s5
for 5 second

Distance semsor

send radio
message "0"

There is car
(distance<20) Call function:
TurnRed

send radio
message "G"
Case 10 fEE2H
ry )[ﬂmf!l"ﬂ"
SEbill

HiEpEER 0"
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Case 10 Concept Diagram 2

25t radio group

Ditancs dsndor

There is car
{distance=20)

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"

216
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Case 10 ELEE2

message = "

(distance<20) FFOY
TurnGreen

Part List #1#]} 4 {i§

Assembly step &5 5

1.2. 8 H loT ERBRE 217



Smarthon Documentation, #[E] 1.0

Step 1 £—%
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Step 2 =%
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Step 3 E=%
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Step 4 ML
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Step 5 FHE
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Step 6 £75
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Hardware connect GE {4 &=
Programming (MakeCode) #& 72

Traffic light 1:
Step 1. Set up a new function (TurnRed) & —{E#89ThfE (TurnRed).

* Snap pause to wait 1 second ¥ {5—7Fb
« Control traffic light yellow on 5 1 %z 18 & = )1
* Snap pause to wait 1 second ¥ {5

« Control traffic light red on 55 ffi| 32 18 P& 55 4T 1

rncson (] ®
S

trafficlight =+ Control traffic light Red < 0OFF Green

pause {-s] 10080 =

trafficlight * Control traffic light Red

trafficlight * Control traffic light Red

trafficlight = Control traffic light Red Yellow 48 Green 48
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Step 2. Set up a new function (TurnGreen) 2B —{"##JThEE (TurnGreen).

* Snap pause to wait 1 second [ {&=—#p
« Control traffic light yellow on 5 41| 32 18 85 = [FIf5
* Snap pause to wait 1 second B {5—7Fb

» Control traffic light green on 4 il X i F5 = [F B

s R
—_

trafficlight = Control traffic light Red <+ OFF

pe (o

trafficlight =+ Control traffic light Red + OFF

s ®

trafficLight * Control traffic light Red

trafficLlight * Control traffic light Red 48 Yellow 4 Green

Step 3. Initialize the program #i{L 2K

* Drag set variable trafficLight to Traffic light pin setting Red PO Yellow P1 Green P2 to on start j trafficLight to
Traffic light pin setting Red PO Yellow P1 Green P2 i A 5 i) Ikf

* Drag radio set group 10 to on start Ji§ FEEREEEAH % B 10 6 A 5 R B
« Control traffic light red on 45 i 32 8 85 =% 4T 1S

* Pause for 5s ¥ {5 5 fb
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set  trofficlight + to Traffic light pin setting Red PO +* Yellow PL * Green P2 =

Step 4. Keep the green light status for 5 second {R BB HKERTL

e Call function TurnGreen 1Y pK# TurnFreen
* Pause 1.5s before TurnGreen ¥E I Hij 8 5 1.5s

* Pause 3.5s after TurnGreen 7£ {5 %15 3.55

HEmR®

forever

pause (ns) =5 =0

" "
call TurnGreen A TR

pause (ms) af =0

Step 5. Keep the red light status for 5 second (R B ERERFL

e Call function TurnRed
* set variable second to 50 3% & % ¥ second [E] 50

» While second > 0, snap pause to 0.1 second and change second by -1. 7 second JJA 0, {5511 0.1 ¥, [Elcss
second [F)/> 1
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forever

—_

call TurnGreen

—_

call TurnRed

set secomnd + to @

change second * by e

Step 6. Get distance value #1585 & 20{E

HEmR®

EEE#

E0 TurnGreen

s CLhd =*

E0 TurnRed

2H second v+ EE @

EHE HIE second *

¥ second * W8

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

* I get distance unit cm trig P15 echo P16 < 20 {0 5A) =8 A MG 3R

1.2. BB loT ELRE
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call TurnRed

et second = taa
while second T » T o

do
if Get distance wnit ow + trig P15 * echo P16 = < a

change second =+ by o

#R second * B @

Bl A second * > w o

T
me Get distance unit cm * trig P15 * echo P16 + £ a HBEE

Y second + NE o

Step 7. Control traffic light 2 and car by sending radio number 2% EiB &= LUIEHI 3@ E R Eil

* Drag radio send number 1 into if ¢ BEI& 8563 1 #i A if [)=
* Drag radio send number 0 after TurnGreen ¢ F& #7525 1% 87 0 #5 5| TurnGreen 1%
* Drag radio send string “R” before TurnGreen }#§ % #5578 “R” #i3 TurnGreen Hj

* Drag radio send string “G” before TurnRed ¥ E %8555 5 “G” #i#| TurnRed {j
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forever

call Turnked

&t second *+  bo @

while

da
if Get distamce unit em = trig P1S * echa PLE = < @

radio send number o

pause (ms) EEUEEY

change second w by 0
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1568 =

HEM TursGreen

wz 2wz

LI 1500 + R OFL

we zux (3

HBEM TurnRed

EN second = SE @

-] second » | w G
T
= Get distance unit em = trig P1S =+ echa PLE = L @

xx sxns @

lagg «

Traffic light 2:
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Step 1. Set up new functions 2 EHHIINHEE.

ncrso0 (R @
—

trafflelight * Coatrol traffle light Red < OFF Wil Lo

pse (o €D

trafficlight = Coatrol traffic light Rad

pause [uj lapa *

1N 100e = B fi

trafficlight * Control traffic light Red 48 Yellow Green 4 W

Ul -N 100a = B £

trafficlight = Control traffic light Red Yellow <M Green 4 W

eae (D

231
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Step 2. Initialize the program

* Drag set variable trafficLight to Traffic light pin setting Red PO Yellow P1 Green P2 to on start j{ trafficLight to
Traffic light pin setting Red PO Yellow P1 Green P2 i A 5 5 8)j kf

* Drag radio set group 10 to on start 5 FEHGHEAH % 5 10 Hi A5 KB I

« Control traffic light green on 4 il 58 i f& = [F B

* Pause for 5s ¥ {5 5 fb

zet  trafficlight = to Traffic light pin setting Red M@ +» Yellow P1 * Green P2 »

Yellow + OFF

B trafficLight » & Traffic light pin setting Red P8 * Yellow P1L ™ Green P2 v

trafficlight = Contrel traffic light Red 4 Yellow 4H Green

Step 3. Control traffic light and car by receiving different number i&;BEKA R & RiEHT BB R E
L]

* Snap if statement into on radio received receivedString #%U1 F5EAI A B UL E FER#E # receivedString
* Set receivedString = “R” and call TurnRed 3 receivedString=" R”, [EJW:nl TurnRed

» Set receivedString = “G” and call TurnGreen # receivedString=" G”, [EJF0l TurnGreen
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on radio received receivedString
if receivedString

call TurnRed

®

if receivedString

call TurnGreen

®

SWHEELT receivedString

mE receivedString

A TurnRed

C

mE receivedString

E0] TurnGreen

C
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Step 4. Keep the red light status for 5 second {REF{IBHREE R T

After TurnRed, set variable second to 50 5% & 5 8 second [EF] 50

While second > 0, snap pause to 0.1 second and change second by -1. ‘& second Jjid 0, {211 0.1 b, [Elkst
second [F)7) 1

* Before TurnGreen, pause 1.5s

¢ After TurnGreen, pause 3.5s

radia received receivedString

iF receivedString = * o then

call Turniked

&t second * to @

EETIRBEEZF receivedString

nx receivedsString

B TurnRed

pause (ms) EEEi-ER Ll 1588 w

call TurnGreen EMM TurnGrezn

pause (ma) QLTI

®

b -l 35an w

®
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Step 5. Get distance value and control the car %5 pb it B {E =5 EiF

* Snap if statement into while loop, set get distance unit cm trig P15 echo P16 < 20
* 1% get distance unit cm trig P15 echo P16 < 20 ) {1 54 =4 A MG B
* Drag radio send number 3 into if J§ &I B X EF 1 HiA if 47

* Drag radio send number 2 after TurnGreen ¢ F& #7525 1% 87 0 # 5| TurnGreen 18

on radls recélved recelvedString

i :__. receivedString =w o then

call TurnRed

set second *+ O @

en * trig PIS * eche P16 =

<~ @

1.2. BB loT ELRE
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EUNKEITT receivedString

o recalvedString = * o ER

EFE TurnRed

BN second - Ei@

B sl gecond * 3 W o
mr

mE Get distance unit em ™ trig PIS * echo P16 = " a mneE

xz zens

EM TurnGreen

sz suns @

®

1580 =
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Car 1:

Step 1. Set radio set group at start position ZEfCi&{i B 5% B EiBEEE

* Drag radio set group 10 to on start JI& FEEREEEAH 7% 5 10 6 A\ 5 R4 B Ky

on start

Step 2. Control car by receiving different number j&;B 1WA F 215 s i H H

* Snap if statement into on radio received receivedNumber J§ 415 5] A B N F FE 3K H5E receivedNumber
* Set receivedNumber =1 and make the car stop 7% receivedNumber =1, [EM5s ] 5,

« Set receivedNumber=0 and make the car move forward %} receivedNumber=0, [FIZEH [EFZE) .
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on radio received receivedNumber

if receivediumber = o then

Mi * speed o M2 * speed o
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SWTEENTF receivedNumber

mE

5

5

®

m=x

Car 2:

Step 1. Set radio set group at start position ZEfCi4 i B 5% B EIBEHE

* Drag radio set group 10 to on start J& BEEFGIEA % 5 10 #i A X8 Iy

on start

1.2. BB loT ELRE
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Step 2. Control car by receiving different number #3837 F 815 e i i) EH i

* Snap if statement into on radio received receivedNumber #4011 5 5547 I B U R 5 3% # 7 receivedNumber
* Set receivedNumber =3 and make the car stop #% receivedNumber =3, [EJ5 ] | 5,

* Set receivedNumber=2 and make the car move forward 3% receivedNumber=2, [FlEH W EiFZH .

on radico received receivediumber

if receivedNumbe - then

M1 - speedo M2 w speedo
M3 - speedo My - speede
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SWBEEST receivediumber
m=*

B

BE

®

m=

BE

®

Result {5

Think B2
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