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Face Following Line Tracking Moral Dilemma
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Line Tracking Experiment

Infroduction Of The Experiment

This experiment showcases how the
selt-driving car tracks a black line.
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Download Program To micro:bit

Line_tracking.hex

Clone the .hex to
micro:bit directly

Write your own code
on MakeCode
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Code On MakeCode

@ Browse hitps://makecode.microbit.org/

& New Tab X <+

C G m# https://makecode.microbit.org/‘

I QAU https://makecode.microbit.org/ - Google Search


https://makecode.microbit.org/

i

Caution
Please Set English As The Language!

1
@ B 2
. : —— BB S LT
a ; S — O iB= ’
] S Ty PR B LLRAT .
s . — 0 HEEA. 1. Click n
. . . > EE
. - b 2. Click O E==
Bin e e E e N * FRAL...

ROFTEER  viewal

= |
English must be set as

R A e .. ¢ the language, otherwise

the program may fail.




3. Click English

O micro:bit
o
me
dy pll Gnnrapcku
Arabic Bulgarian
Cestina Dansk Deutsch
Czech Danish German
EAANVIKG Espaiiol (Espafia) Suomi
Greek Spanish (Spain) Finnish
Francais Ny Magyar
Hebrew Hungarian
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Tutorials

.--- E4 -

+

New Project

New? Start Here!

000

<[>

New Project

XL Import

1. Click New Project

New Project



e Microsoft | O micro:bit

Send messages with your
micro:bit

- Create a Project @ © ©

Give your project a name.

My Projects  view all

> Code options

o

New Project 3

Tutorials

. AR " 1l —~

2. Enter “Line tracking”



(ﬂf Prepare CUHK-JC-iCar Extension

ik Blocks & m Microsoft EEENGITe<

Search...

¢ Basic

Input
Music

Led

Variables

= Project Settings

= Pair device

2. Click

= Print...

@ Delete Project

% Language
High Contrast On

Green Screen On

& Extensions
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3. Paste the following link

https://github.com/hitkuangye/

' CUHK-JC-iCar CUHK JC iCar V2

4. Click CUHK-JC-iCar extension

User-provided extension, not
endorsed by Microsoft. Learn more
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https://github.com/hitkuangye/CUHK_JC_iCar_V2
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=
@
&

niput A
Music

Led

Radio

Loops

Logic

Variables

Math

CUHK-JC iCar HuskyLens

CUHK-JC iCar

CUHK-JC iCar Experiments

Extensions

Advanced

Extensions are included!
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Introduction To micro:bit

Copyright © EAUAIR Systems Limited. All rights reserved
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Functions Modules

BB Microsoft | Emicro:bit

k Blocks

Functions

= Variables

B Math 1. Scroll to the bottom of module list

CUHK-JC iCar HuskyLens Make a Function... and click A Advanced |
& CUHK-JCiCar

2. Click
3. Click

& CUHK-JC iCar Experiments
© Extensions

A Advanced

ﬁx) Functions

= Arrays
T Text
a®» Game

[sa] Images
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Microsoft | Emicro:bit & Blocks

Edit Function 0

4. Name the function
“Move_Forward”

5. Click m

6. "“Move_ Forward”
function will appear
on the screen

Add a parameter T Text 3¢ Boolean g Number i= Array <4 LedSprite Gal Image
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Variables Modules

Search... Variables 1. Click EREEEEE
222 Basic New variable name: Q

® Input Make a Variable... 5 Click

Music

3. Name the variable “xcenter"

4. click [IEIN

5. Programming blocks related
to “xcenter” will appear on
Make a Variable... _I_he “S_I_

xcenter -

Led

HuskyLens

Radio

Loops

Logic
VENEDIES G

Variables

set xcenter =+ to o

change xcenter = by o
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The Remaining Modules

HuskylLens initialize I2C until success iCar Move Forwar

E& CUHK-JC iCar Huskylens

=8
4
-]
=3
w

©
m
1]
(=%
R

HuskyLens switch algorithm to Face Recognition +

iCar Stop

HuskylLens request data once and save into the result

1f true =+ then

fy Functions

HuskyLens check if ID o frame » is on screen from the result

Huskylens pet X beginning » of ID o arrow from the result call Move_ Forward

222 Basic = Variables

xcenter =

set xcenter * toO o

Copyright © EAUAIR Systems Limited. All rights reserved
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Let’s start coding!

e Microsoft | O micro:bit Kk Blocks JavaScript

¢» Music 5

O Led The program will pre-set

1| Radio “on start” and “forever” af

C' Loops The beginﬂing.

>3 Logic

= vVariables We can ignore them for now.
@ Math Please don't deletel
CUHK-JC iCar HuskyLens

CUHK-JC iCar

1)

& CUHK-JC iCar Experiments
© Extensions

I v Advanced

18



i

Step 1: Adding The “Move_Forward” Function

k Blocks I JavaScript v

@© Led
all Radio
C Loops

1. Add “Move Forward" function

>3 Logic

= Variables

@ CUHK-JC iCar HuskylLens
@ CUHK-JCiCar

I & CUHK-JC iCar Experiments

© Extensions

I v Advanced



== Microsoft | () micro:bit ik Blocks JavaScript v
CUHK-JC iCar

Move

iCar Move Forward ¥ at speed o %
Variables

iCar Left v+ motor move Forward v at speed o %

Math
CUHK-JC iCar HuskvLens

iCar Stop

CUHK-JC iCar

iCar headlights show ( )
~ v

CUHK-JC iCar Experiments

iCar headlights turn OFF

© Extensions

A Advanced = =

TN
iCar RGB module show | )

feo Functions _

1 —

i=— Arravs

from

into “Move_Forward" function

3. Inside '+ speed (@) %

i ar Move Forward =

sheedox

N/
set the speed to “25"

4. |Inside

iCar Move Forward » at

20
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Step 2: Adding The “Turn_Left” Function

k Blocks

JavaScript v

1. Add “Turn_Left"” function

Variables
— ®

CUHK-JC iCar HuskyLens

@& CUHK-JCiCar

I & CUHK-JC iCar Experiments

@ Extensions

I v Advanced

21



om Microsoft | ¢ micro:bit k Blocks M JavaScript

Radio CUHK-JC iCar

Loops Move

Logic

iCar Move Forward ¥ at speed o %

Variables

iCar Left * motor move Forward v+ at speed o %

Math

I CUHK-JC iCar Huskylens iCar Stop

CUHK-JC iCar

Pt (=)

Headlights

iCar headlights show |
.

CUHK-JC iCar Experiments

© Extensions

A Advanced 0900

iCar RGB module show (

fe9 Functions o,

1 —

i=— Arravs

2. brag

from

into “Turn_Left" function

—

3. |nSide iCar Move Forward * at speed o %

set to “Turn Left”

4. |nSide iCar Move Forward v at @ eed o )

set the speed to ¥25"
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Step 3: Adding The “Turn_Right” Function

a@ Microsoft | & micro:bit
O Input -
¢» Music

QO Led

k Blocks JavaScript v

1. Add “Turn_Right” function

aill Radio
C Loops
>3 Logic
Variables y =
fncin ® .-
Math iCar Turn Left = at speed a x

CUHK-JC iCar HuskyLens
CUHK-JC iCar

DO E

LTS =00 W Turn_Right @

& CUHK-JC iCar Experiments
© Extensions

I v Advanced -
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CUHK-JC iCar

Move

iCar Move Forward v at speed o %
Variables

iCar Left v motor move Forward v at speed o %

iCar Stop

CUHK-JC iCar

CUHK-JC iCar Experiments
iCar headlights turn OFF

@) Extensions

RGB Module
A Advanced

# \
iCar RGB module show | )

feo Functions o,

= Arravs

.= Microsoft | ) micro:bit & Blocks M JavaScript v

itar Term Left = Itsp::dai

ifar Turn Rght = It:pcedat

@@

2.0r09
from

into “Turn_Right” function

-

3 InSide iCar Move Forward * at speed o g

4 InSide iCar Move Forward ¥ at peed o % '

set the speed to “25"
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Step 4: Adding The “Line_Tracking_Mode"” Function

== Microsoft | & micro:bit Kk Blocks M JavaScript v

© Led
all Radio
C Loops

Logic

1. Add “Line_Tracking_Mode" function

&8

Variables

&l

M at h ¥ove Forward [N function @

iCar Tem Left = :t:peed!.'

of

CUHK-JC iCar HuskyLens

CUHK-JC iCar

)

LTl Trm Right ['5_]

I & CUHK-JC iCar Ex e —

© Extensions

I v Advanced

-

E Download ane Line tracking

25



BE Microsoft | @ micro:bit k Blocks B JavaScript

© Led

il Radio :
2, DrGg HuskylLens request data once and save into the result
Loops

C

2 Logic

" rom

= Variables

B Math into “Line_Tracking_Mode" function
@ CUHK-JC iCar HuskylLens

@ CUHK-JCiCar

R CUHK‘JC ICGF EXp funr.tinn@ (==l Turn Right I‘f_g

HuskyLens request data once and save into the result

© Extensions

I v Advanced

Line tracking n

B Download
26



== Microsoft | O micro:bit k Blocks I JavaScript v

Rl Tas TN Turn_Le

Variables
Math
CUHK-JC iCar HuskyLens

CUHK-JC iCar - € and save into the result

CUHK-JC iCar Experiments

© Extensions

A~ Advanced

‘ fe Functions

1= Arravue

Download

Line tracking

3. Drag

into “Line_Tracking_Mode" function

27



fncin ®

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

from B CUHK-JC iCar HuskyLens

into “if then else”

5. Inside

HuskylLens check if ID a frame * s on screen from the result

click “arrow”
function [ERNEIRTITY @

HuskyLens reguest data once and save imto

Huskylens check if ID o arrow =+ 1s on screen from the result

28
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Huskylens request data once and save imto the result

if ens check if ID arrod + 15 on screen from the result

Hus| 1
52t xcemter + to e

then

from BEEREUELE

info “if then else™

Copyright © EAUAIR Systems Limited. All rights reserved
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HuskylLens reguest data once and save into the result

if HuskyLens check if ID arrow + 1is on screen from the result then

L |

7. brag
from Bl CUHK-JC iCar HuskyLens
i i Lﬂl' HuskylLens get X beginning » of ID o arrow from the result

b - intfo O

tillanl M Line Tracking_Mode @

HuskylLens request data once and save into the result
if HuskylLens chg

set xcenter * { HuskylLens get X endpoint * of ID o arrow from the result

ot X beginning —

Y. nnin

30
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IS | ine_tracking_rode JQ) 8. Drag  EUITITSRAR

HuskylLens reguest data once and save inmto the result

if Huskylens check if ID o arrow + 1s on screen from the result then

set xcemter + to Huskviens get X endpoint v of ID o arrow from the result

if true v then from

® intfo “if then else”

31
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HuskylLens request data once and save inmto the result
if HuskylLens check if 1D o arrod + 1is on screen from the result  then

st xcemter = to Huskylens gt X endpoint »+ of ID o arrow from the result

if xcenter w L w then I

9.0rag Q0 JRREK ° )

lielaglll OC Logic

into “if then”

10. Drag

from EEREUE

11. Inside o <v o enter “100"
32
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AR
Remark: Huskylens’ coordinates

®* The object’s coordinates will be
displayed when HuskylLens detects
an object

® Format: (X, y)

33



fnction ®

Huskylens request data once and save into the result -l 2 DI’CIg m

if Huskylens check if ID o arrow + is on screen from the result  then

from eSS

set xcemter + to Huskylens get X endpoint v of ID o arrow from the result

af wrentar = £ w then in.l.o Hif .I.henﬂ

call Twn_Left l l
)

else

34
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HuskylLens request data once and save into the result

13. Drag

if HuskyLens check if ID o arrow + 15 on screen from the result  then

set xcenter + to Huskylens get X endpoint ¥ of ID o arrow from the result

if xcenter = < w then

call Twrn_Left from

into “if then else”

35
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HuskylLens request data once and save imto the result .l 4 D “
if HuskylLens check if 1D e arrow + is on screen from the result  then

s¢t xcemter + to | Huskylens get X endpoint v of ID o arrow from the result

from eI
if xcenter = < v then
call Turn_Left InTO “if Theﬂ”

o

36
Copyright © EAUAIR Systems Limited. All rights reserved



i lasl W Line_Tracking_Mode @
HuskyLens request data once and save into the result

if Huskylens check if ID o arros + 1is on screen from the result  then

set  xcemter + to  Huskylens get X endpoint v of ID o arrow from the result

if xcenter » v then

call Turn_Left
hr

if xcenter » zw and » xcenter =

call Move Forward

C]

15. Set as follows

Copyright © EAUAIR Systems Limited. All rights reserved
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foctin ®

Huskyl ens request data once and save into the result

if Huskylens check if ID o arroW « 1s on screen from the result then

set xcenter » to Huskylens get X endpoint » of ID ° arrow from the resalt
if xcemter = -

call Turn Left

if xcenter 2w and = xcenter » iw @. then

call Move Forward

if xcenter = > > @ then

call Turn Right

C]

16. Set as follows

Copyright © EAUAIR Systems Limited. All rights reserved
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fncin ®

Huskylens request data once and save into the result

if Huskylens check if ID o arrow * is on screen from the result then

set xcenter *+ to HuskyLens get X endpoint v of ID o arrow from the result

if xcenter w <w then

call Turn_Left

if xcenter - :w and » xcemter - fw @ then

call Mmove_Forward
if xcenter + > = @ then

call Turn_Right

®

e

S . -

—

17. DrOg iCar Stop

o

into “if then else”

Copyright © EAUAIR Systems Limited. All rights reserved
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Step 5: Setting Up The “on start”

1. [)FC]QJ HuskylLens initialize I2C until success

from
on start

e | info “on start”
HuskylLens initialize I2C until success

Search... Q

=22 Basic
® Input
@ Music

40

Copyright © EAUAIR Systems Limited. All rights reserved



S R 2 DI’C]g HuskyLens switch algorithm to Face Recognition =
.

Face Recognition from B CUHK-JC iCar HuskylLens

Object Tracking

Q 13 "
Line Tracking —~,
L] : HuskylLens switch algorithm td
Color Recognition 3 INsi d e ¢ o = —dl

on start

Lens initialize I2C wntil success

Tag Recognition

Object Classification click “Line Tracking”
QR Recognition (EDU only)

Barcode Recognition (EDU only)

4]
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HuskylLens initialize I2C wntil success

HuskyLens switch algorithm to

Line Tracking =

into “on start”

5. Click

Copyright © EAUAIR Systems Limited. All rights reserved
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i

Step 6: Setting Up The “forever”

1. Drag

@ from fx Functions
I call Lime_Tracking mode I into “forever”

43



Finished!

Copyright © EAUAIR Systems Limited. All rights reserved
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Step 7: Download The Program To CUHK iCar

) micro:

£33 Basic
© Input
¢» Music
O Led
aill Radio .
é . scar Hore Farvars = at spens (@) ¥ star Turm Latt = ut apesd (@ 5 star Turn Right =t spued (@) % ] . ( :||C|< _ Download
>4 Logic
= Variables
Function (TR
B Math
Mutkylens request dsts smce snd save Lnte the result
@ CUHK-JC iCar HuskyLens it Watptons chock 15 10 (f]) werou = ia on seraen from the remdt  then
n CUHK-JC iCar st acemter ¥ to  Muskyless get X endpoint ¥ ﬁnonﬂ-fnnmr-ll

CUHK-JC iCar Experiments

I 2

Extensions wenter = 5w () then

Advanced

neenter v

€all Tura_Right
®



== Microsoft | O micro:bit

ik Blocks

Q U g

& CUHK-JCiCar

=1 n—

£ CUHK-JC iCar Extensig

Advanced
Functions
Arrays

Text

Images

Pins

Serial

A
foo
I
a® Game
a]
o

[7 microbit-Line-tra...hex

Download completed... 0

Your code is being downloaded as a .hex
file. You can drag this file to your
micro:bit using your computer's file
explorer.

l Download your code faster

by pairing with web usb!
Pair now

Don't show this again

Help Download again m

Line tracking

The hex file is downloaded!

46



2. Connect the micro:bit to
computer by a micro USB cable

47



HH T iR

> g > TEH >

 RIETR
W =E
4 T#
H
=Bk

2022-01-10 14.01.2

& OneDrive - The Ch

==
=f -

@ OneDrive - The Chir
= A
- MICROBIT (D)

@ A

RG]

et A48 ki

6/6/2022 16:12 HEX 82

MICROBIT (D) 3. Drag the downloaded hex file
into the micro:bit window

s REFR
="
4 7=
T
=Bk

2022-01-10 14.01.2
a OneDrive - The Ch

DETAILS MICROBIT

=z
=&

EH1 - AEHEAE
@ OneDrive - The Chir
LN
48



" 65% E5eAL

FfE 1 EEB#®R T2 #53 MICROBIT (D)
65% 25k
PR

OF=27

i

4. Wait for the completion of cloning process
Caution:

« The micro:bit window will potentially disappear
after the completion

« After the completion of cloning process, the
hex file will not be displayed in the micro:bit
window

5. Disconnect the micro:bit from your computer

49
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i

If the connection between CUHK iCar
and the computer is failed:

Restart the computer
« Try another USB port

« Change the micro USB cable

50
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You have finished
programming!

Let’s start the experiment!



Switch On Your CUHK iCar

» ] § '!'
' The € hinese University of Hong, Komnig
NG T AR A MW TR

. ﬁ-fﬁﬁ.‘:ﬁﬁﬂnﬂ{ﬁaﬁm‘h

The Hong Kong Jockey Club Charitu

[ @ L. RIDING HIGH TOGETHER
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Change the position of

HuskylLens to face the ground.




Once it Is switched on, the
HuskyLens will automatically
adjust to Line Tracking Mode.

{%> Line Tracking

Line
Tracking

54



Clear The Previous Data

Press the learning button.

Then, press the button again when the
confirmation box is appeared to “Forget”
the data.

55



Draw black lines on the
white paper.

Copyright © EAUAIR Systems Limited. All rights reserved



The line should be spotted by the camera
of HuskyLens.

Make sure the white arrow on the monitor
Is aligned with the black line.

57



Once the line and the
camera are aligned, press
the learning button.

The white arrow will then
change fo blue arrow, and
the CUHK iCar will tfrack
the line automatically.

58
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If CUHK iCar does not work as expected:

 Try to fully charge the CUHK iCar

* |If the CUHK ICar still does not work as expected, then you can try to
revise the program by yourself. For details, please refer to the next

slide

59
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The numbers circled in red are the
recommended speeds when the battery is
fully charged

* Please adjust the speed gradually by +/- 5
according to the battery capacity or
battery age, then re-enter the adjusted
value to the position marked by the red
circle

« After the adjustment, download the
program to the micro:bit again. For details,
please refer to slide 45

60
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