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PHSS Hackathon Training 2025

Preface

This training programme is to guide learners to be ready participants of a Hackathon, to
pick up UniHiker K10 coding skills & develop innovation by integrating sensors into the
UniHiker K10, to put into practice problem-solving skills in a real-world context following

the theme of “Innovative Solution to Tomorrow's Problem”

Trainer Guide

Version 1.1

Last updated on 21%* March 2025



1.1.1 What are Hackathons?

Hackathon, a mesh up of "hack" and "marathon," put them together and it is used to

describe one of the most popular and powerful problem-solving techniques.

to hack\ 'hak \

transitive verb

1: to cut or sever with repeated irregular or unskillful blows
2:to gain illegal access to (a computer network, system, etc.)

marathon \ ‘mer-s- than\
noun
1: a footrace run on an open course usually of 26 miles / 42.2 kilometers
broadly: a long-distance race
2: a: an endurance contest
b: something (such as an event, activity, or session) characterized by great
length or concentrated effort

Source: Merriam-Webster
A hackathon a physical or digital event where participants get together for a short period
of time to collaborate and generate some form of innovation such as a functioning

software or a hardware prototype.

1.1.2 How to prepare a Hackathon

These are some of the things you should do the prepare for a hackathon:

Do your research
Research about the theme in advance so that you are prepared. Knowing the theme
before going through the video training will help you appreciate the training more and

allow you to be more focused on the parts that can help you with the final prototype.



Know your teammates

Appoint a team leader and get to know each other’s strength and weaknesses. If
someone is better at coding, let them work on the codes. If someone is better at the
presentation, let them do the presentation preparation. Nothing will make a team more

disorganised than having teammates who are doing things that they are not good at.

Understand the rules and ask questions

Not only should you research the theme ahead of time, make sure you know the
hackathon rules and regulations. If something is unclear, ask the organizers. A lot of
times there will be FAQ of the hackathon to make sure everyone is on the same page. Do

not be the team that breaks the rules and gets disqualified.

Set your prototype baseline
Work with your team to determine your prototype baseline. Once you achieve your
baseline, you can go and add all the enhancements you want, but the baseline ensures

that you have met the minimum hackathon requirements.

Be sure to set realistic goals

Make sure that you set a goal that can be accomplished. You may not have the winning
prototype at every hackathon, but it is nice to be able to present something you can be

proud of for judging.

Do not stress

Hackathons are for fun and learning. If you finish your hack and prototype, great! If not, it

is not the end of the world. You still accomplished something. Celebrate your wins!



1.1.3 Example of previous Hackathons

Commercial: Razer Fintech’s Digital Hackathon

The Razer Fintech Digital Hackathon will encourage Singapore tertiary students, young
professionals and the start-up community to think outside the box and address critical
financial challenges that have been exacerbated by COVID-19. Winning participants will
have the opportunity to implement and operationalize their original banking solutions
within Razer Fintech’s financial services ecosystem or with its partners, through securing

full-time employment, internships, investments or commercial partnerships.

Team Razer Blazers, comprising of Clarence Pang, Randy Lai and Shao Shxuan from the
School of Information Systems, and Isaac Lee Yi De from Lee Kong Chian School of
Business SMU, have emerged as one of two winners at the inaugural Razer Fintech Digital

Hackathon held from 15 to 17 May 2020 in Singapore.

https://press.razer.com/company-news/razer-fintech-launches-digital-hackathon-

empowering-singapore-youth-to-create-and-implement-original-banking-solutions-

amidst-covid-19-circuit-breaker/

https://news.smu.edu.sg/news/2020/05/20/smu-team-wins-razer-fintechs-inaugural-

hackathon-singapore




Commercial: JunctionX Singapore 2019

Organized for developers by developers, JunctionX Singapore 2019 was the first
hackathon of JunctionX Singapore team, and it was a massive success. The 48-hour
hackathon was organized at the beautiful office of Rakuten Singapore in CBD.
Participants came from a diverse range of backgrounds with more than half being
international participants (from Algeria, Japan, etc.) who came to Singapore just to

attend this hackathon.

kaspersky.academy

Augmented Reality and Virtual Reality The future of smart Ecommerce Security in Finance and Mobility

JunctionX Asia 2020

JunctionX Asia is an online hackathon targeted at solving problems the global community
is facing during this ongoing pandemic. Our goal lies in bringing developers, designers
and other tech-minded individuals together to create exciting projects and solve
intriguing challenges. You will work in a team within 4 days to build a project, realizing it

from just an idea to an actual product.
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s M icrosoft laspersky.academy
DEVELOP FOR SOCIAL GOOD CYBER SECURITY
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INFORMATION QUALITY CLIMATE CHANGE & SMART CITY



Green Scanner

A gamified mobile application that encourages consumers and merchants to adopt conservative measures towards carbon emissions.

Green Scanner aims to solve the carbon emission problem through a gamified platform. Users of Green Scanner mobile application can accumulate reward points
as they purchase items of low carbon emission. Green Scanner also helps to track the carbon emission produced through the user's consumption. Green Scanner
aims to educate users on the importance of minimising carbon footprints while motivating merchants to play their part through corporate social responsibility by
having operations that is minimal in carbon emissions. Green Scanner is developed in Flutter, hence available on android and iOS devices. Green Scanner leverages
on Azure services for its back-end and REST APIs are hosted on Azure App Service. In the long run, Green Scanner aims to incorporate Data Analytics for its large
data sets gathered from users' consumption of carbon emission products that can be used by corporates to improve their product standing.

This is our pitch deck:

VIDEO

No video available

DEMO
https://wwwyoutube.com/watch?v=7ZxUzI3PpCks

SOURCE CODE

CHALLENGES

Develop for Social Good (Microsoft)

https://singapore.hackjunction.com/JunctionxSingapore2019

https://asia.hackjunction.com/

Education: Hack&Roll 2021

Hack&Roll is a hackathon organized by NUS. Build whatever you want! You can even
choose to build something absolutely useless, just for fun! Build something new. You
may reuse code for specific components, but recycling an entire project is not okay.

Projects will be judged on awesomeness. Decisions made by the judges are final.

ABOUT

s free of charge!
ine for the duration of the event!

e getting free food! and free swag?! or specific components, but recycling an

ss. Decisions made by the judges are final.

ELIGIBILITY TEAM

This hackathon is open to; « Ateam must have at most 4 members.

- Teamsa
. Y

P
. Y
n

CONDUCT

Non-students are welcome but will not be eligible for prizes.

Please abide bv the the NUS Hackers Event Code of Conduct.

https://hacknroll.nushackers.org/




Government: Live Smart Singapore Hackathon (ACRA)

The Accounting and Corporate Regulatory Authority (ACRA), Amazon Web Services (AWS)
and Smart Nation and Digital Government Office (SNDGO) invite all polytechnic students
to participate in the Live Smart Singapore Hackathon (ACRA). Showcase your tech ideas

to develop innovative digital solutions to help make Singapore the best place for

business.

CHALLENGE TOPIC

"Digitalising business processes to boost productivity and improve customer
satisfaction.”

The problem statement will be announced at the workshop.

Team of 4 students consisting of 3 SIT students and graduating student awaiting his NS.
Won 1st prize and ACRA’s Popular Choice Award in the inaugural Live Smart Singapore
Hackathon (ACRA), held virtually on 6 Aug 2020. Competition jointly organized by ACRA,
Amazon Web Services (AWS) and Singapore National Digital Government Office (SNDGO)
fromJun - Aug 2020.The hackathon was aimed at harnessing tech ideas from polytechnic
students to develop innovative digital solutions to help to solve real business challenges.
The team created a solution to automate ACRA’s appeal for waiver process using a suite

of AWS technology to boost productivity and improve customer satisfaction.
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In support of:

https://aws-educate.wixsite.com/smartnationhackathon

https://www.nyp.edu.sg/schools/sit/achievements-and-awards/2020/live-smart-

singapore-hackathon-2020.html




1.1.4 Tools and materials used in the Hackathon

1. UNIHIKER K10 microcontroller
2. Servo Motor
3. Ultrasonic Sensor

1.2.1 What Is the UniHiker K107

UNIHIKER K10 is a development and learning board designed for rapid experience and
learning of artificial intelligence, which meets the learning needs of programming, loT
and Al. The board integrates LCD colour screen, WiFi Bluetooth, camera, microphone,
speaker, RGB indicator, multiple sensors and rich expansion interfaces. With the highly
integrated on-board resources, sensor control, loT applications, and artificial
intelligence projects such as face recognition, voice recognition, and speech synthesis
can be easily realized without the need to connect additional devices during the teaching

process.



1.2.2 Features — Hardware

= Integrated camera & built-in algorithms for offline image detection
. Integrated microphone & built-in algorithm for offline speech recognition
= Integrated speaker & built-in algorithm for offline speech synthesis

. 2.8-inch colour screen for clearer data presentation

= Rich interface, compatible with multiple programming software, good scalability

Onboard Functions
The UNIHIKER K10 integrates commonly used components and offers a variety of

externalinterfaces, providing users with high convenience and unlimited possibilities for

expansion.
Microphone
LA L WI-FI/BT
© UNIHIKER KD
Light Sensor
+ Button
Temp&Humi Sensor r—
Sereen i Yo
Accelerometer
Battery Interface
MicroSD Slot Speaker
RGB Light

Edge connector w®

Camera
A camera onboard the UniHiker K10 allows you do face detection, recognition and other

Al functions.

Accelerometer
An accelerometer is a motion sensor that measures movement. The accelerometer in
your UniHiker K10 detects when you tilt it left to right, backwards and forwards and up

and down.



Temperature & Humidity Sensor

A temperature sensor is an input device that measures temperature. Your UniHiker K10
has a temperature & humidity sensor onboard which can give you an approximation of

the air temperature and humidity level.

Light sensor

A light sensor is an input device that measures light levels. Your UniHiker K10 uses the

sensor sense the levels of light in Lux.

Speaker

The UniHiker K10 has built-in speaker, which makes it easy to add music/tunes to your
projects. You can use the built-in tunes as well as play music loaded on the microSD/TF

memory card.

Microphone

The UniHiker K10 has a built-in microphone. You can use it as a simple input for Al

Speech Recognition or to record

Pins
Onthe bottom edge of the UniHiker K10 there are 25 edge connectors, called pins. These
pins allow you to really get creative. You can create circuits, connect external

components to make your own fun projects.

1.3.1 Using MindPlus (Mind+) Coding Software

Mind+ is a software designed for teenagers that supports Al and loT functions by
integrating with popular mainboards and open-source hardware. It offers an easy
programming experience through graphical building blocks and advanced languages like

Python, C, and C++.



Download:

Download Source Download Link

Download from Mind+: https://mindplus.cc/download-en.html

Download from EPC https://epc-
website: education.com/software/mindplus-win.exe
Spc @)

&= ducat/on/

Test Code:

= Open Mind+ and switch to "Offline" mode.

Upload/ arduino C w

Manual Editing

. Click "Extension", in the extension page, click "Board", select

"UNIHIKER K10", click "Back". Click "Back" to finish loading.

micro:bit Leonar: do Arduino Uno Arduino Nano handpy

i D a0 So

Mega2560 FireBeetle ESP32 FireBeetle ESP32-E RoboMaster TT(ESP32) Maixduino

0%

FireBeetle ESP8266 Raspberry Pi Pico UNIHIKER K10




Connect the USB-C port of K10 to the USB port of your computer, click
“Connect Device” in Mind+, find the corresponding K10 device and

click it to complete the device connection.

ﬁ Mind+ V1.8.1RC1.0 new-project-2025/1/16-11:46:18.mp

@Mind-l-

Disconnect Device

COM3-UNIHIKER K10

UNIHIKERK10 57 e R

Open Device Manager

— ©  unihiker k10 on start Install SerialPort Driver

I\_/I

Control ) screen Restore device initial settings
e
Operators
. © enable ~ camera show Q unihiker k10 on start
L)

Variables
© set background color @) ‘ ' |
|

UR:IGIl © show cached content

Cache text “Hello UNIHIKER K10” in different colours on line 2, line 4

and line 6 of K10 respectively. Then show cached content.

@ unihiker k10 on start

K10

@ cache text (QEREICHVNIZIINTREY on line 2 v color

K10

@ cache text (QEREICHVNIZIINIREY on line 4 + color

K10

© cache text (EEIINGIEED on line 6 »  color

K10

Click "Upload" and wait for the program to finish uploading.



\ '
Upload

Manual Editing

UNIHIKER K10 starts 1~ /*!
2 * MindPlus
- - = g 3 - 32s3bit
display QEzEICRAIEIEISE inthe 2 ~ line color a ;R
5 7/
display (EEEICRIAIEIERE in the 4 + line color 6 #include "unihiker_k10.h"
7 // Create an object
. " —— . 8 UNIHIKER_K10 k10;
display Hello UniHiker inthe 6 + line color 9 uint8 t e ¢hir=ay
10
The screen display update 11

12 // Main program start
13 » void setup() {
14 k10.begin();

15 k10.initScreen(screen_dir);

16 k10.creatCanvas();

17 k10.canvas->canvasText("Hello UniHik
18 k10.canvas->canvasText("Hello UniHik
19 k1@.canvas->canvasText("Hello UniHik
20 k10.canvas->updateCanvas();

21}

22 ~ void loop() {

a2

After the program is successfully uploaded, the K10 screen displays the

text "Hello, UNIHIKER" in 3 different colours.



1.3.2Sample Codes (Display)

a) Display-Set Screen Background Colour

Code Output

@ unihiker k10 on start

K10

| - ) (§ ge ’lgl)’_]!*

1TZIR Ko

K10

@ set background color .

@ set background color

(2)
@ set background color
(2 )

@ set background color

K10

@ set background color

K10




b) Display-Show Local Picture

Code

Output

@ unihiker k10 on start

K10

@ cache local image o atX o Y o

©  show cached content

@ unihiker k10 on start

@ cache local image o atX o ¥e °

image size w: (EENEND +: @

Image Preview

Note:

1. Screen size is W:240 x H:320

0 B ooEOYH @F

© fTZIR (i




c) Display-Show Text

Code Output

@ unihiker k10 on start

@ set background color .

6]

Pt 2] \
O cache tert (QUHIERD on ine © 7=k K

K10

@ show cached content

© cache text (CNEEEED on line

Xt

@ show cached content

0

@ cache text (GEVAIEEINGY on line

10

@ show cached content

©  cache text (CNEEEED on line

10

©  show cached content

X0

@ clear screen




d)

Display — Show Text on Image

Code

unihiker k10 on start

cache local image o atX o Y o

cache text atX: m Y: o font 24*24 » color
cache text atX: m Y: 6 font 24*24 » color
cache text atX: m Y: @ font 24*24 » color

show cached content

unihiker k10 on start

cache local image o atX o Y °

©
©

[ ETe[WNe o 1gl C:\Users\geral\Desktop\KT...

Image Size W: &Y H:

Image Preview

wrap @ auto-clear no »

wrap @ auto-clear no »

wrap @ auto-clear no v




Code

Output
Note: 0 B o:omORH @F
1. Fontsize can be either 24x24 ‘ ‘ =
or 16x16 © TZIR K
2. When displaying text over an
image, turn auto-clear off For Exploring Al

Vision, Voice,
Machine Learning




e)

Display — Draw Point

Code

@ unihiker k10 on start

©  set background color

4

K10

@ show cached content

7y
~7

@ clear screen

K10

cache draw point at X { pick random o to @ Y ' pick random o to @ color

Output

Note:
1. Screen size is W:240 x H:320

© I=IR

|1 e




f) Display-Draw Line

Code
©  unihiker k10 on start
@ set background color .
@ set line width °
@ clear screen
Output
& ON= | @
Note: P g'E

1. Screen size is W:240 x H:320

Lo [11T] quiegelllsv ][]




Code

@ unihiker k10 on start

@ set background color

A0

© setline width (pick random a [ °

K10

@ show cached content

Kio

(o)
[y

@ clear screen

K10

cache draw line from X1 ° Y1 o to X2 o Y2 Q color

Output

Note:
1. Screen size is W:240 x H:320

(t

© 1IZIR &




g) Display-Draw Circle

Code

)

unihiker k10 on start

set background color .

cache draw circle filled » at X Y r @ border . background fill .
cache draw circle filled » at X Y r @ border . background fill .
cache draw circle filled » at X Y r @ border . background fill .
cache draw circle filled » at X @ Y r @ border . background fill .

cache draw circle filled » at X Y r @ border . background fill .

©
©
©
©
©
©

Output

Note: (e o BEovmogE ol

1. Screen size is W:240 x H:320 VLR
© 7ZI0R Ko

L1




h) Display - Draw Rectangle

Code

@ unihiker k10 on start

@ set background color

@ clear screen
b

Output

Note:

1. Offset changes the sizes of
the rectangle by 20

2. Therectangle drawing can be
“filled” or “not filled”




i) Display— QR Code

Code

@ unihiker k10 on start

K10

@ N WHOLLele[ M " https://www.unihiker.com *

K10

@ show cached content

Output




1.3.3Sample Codes (On Board Components)

a) Button

Code

Method 1:

©  unihiker k10 on start

@ Button A w pressed v ?

@ cache draw rectangle filled » atX m Y @ w H @ border il

@ Button B w pressed v ?

@ cache draw circle filled » atX @ V7 @ r @ border background fill
f @ Button A+B w pressed » ?

@ clear screen
P

© show cached content

Kio

Method 2:

@ unihiker k10 on start
. @ when button A+B » pressed »

@ clear screen

Kin

@ show cached content

Kio

when button A » pressed w

cache draw rectangle filled » atX m Y W H @ border iilll

show cached content

when button B + pressed »

cache draw circle filled » atX @ Y @ r @ border background fill

show cached content




Code

Output

Note:

1. Both methods will give you
the same results. However
method 1 only allows for 1
button pressed each time
while method 2 allows for
button press anytime.

© 1IZIR ko

oy~ @




b)

Temperature & Humidity

Code

@ unihiker k10 on start

K10

@ cache text join © read temperature°C » |} online [ 1+  color
Ko

K10

@ cache text | join QI @ read humidity %RH »+ | online | 2 »  color
K10

K10

@ show cached content

K10

Output

TemPerature; 31.85
Humidity: 34.61




c) Light

Code

@ unihiker k10 on start

K10

set lightValue » to @ read light

K10

@ cache text [ join G|y " lightValue ' on line | 1 »  color

© show cached content

K10

lightvalue <
@ turnon led | ALL » | color .

Kio

@ turn off led ALL »

K10

Output

Note:

1. Light sensor values measure
ambient light in Lux. The
lower the value the darker the
amblent environment is.

N Light: 321.00




d)

Accelerometer —Tilt

Code

©  unihiker k10 on start

K10

@ set line width m

Kio

K10

K10

Kl

Ko

K10

Kio

K10

@ clear screen
Kin

@ show cached content

@ Is Forward tilt v gesture?

@ cache draw line from X1 @ Y1 @ to X2 @ Y2 color
@ cache draw rectangle filled » atX Y W @ H @ border

Is Backward tilt » gesture?

@ cache draw line from X1 @ Y1 @ to X2 @ Y2 @ color

@ cache draw rectangle filled »+ atX Y W @ H @ border

Is Lefttilt » gesture?

@ cache draw line from X1 @ Y1 @ to X2 @ \ (7 color
@ cache draw rectangle filled » at X @ Y @ W @ H @ border

@ Is Right tilt » gesture?

@ cache draw line from X1 @ Y1 to X2 @ Y2 color
@ cache draw rectangle filled » at X Y @ W @ H @ border

il

il

illl

il




Code

Output




e)

Accelerometer — Shaking

@ unihiker k10 on start

K10

set steps v to )

forever

if @ read acceleration (mg) strength = > 1020 then

change steps » by “

wait a seconds
@ cache text join steps ' online [ 1 » | color

K10

@ show cached content

K10

Output

Note:

1.  Strength means how hard the
Unihiker needs to be shaken Pedometer: 0.00
to register a step.

@ff,;,. X (K10




Accelerometer — Angle

@ unihiker k10 on start

@ set background color .

K10

accelX » to @ read acceleration (mg) X =

accelY » to @ read acceleration (mg) Y »

pointX v to @Y + accelX /o

pointY v to + accelY /o

@ cache draw circle filled » at X SpointX" Y {pointY reborder background fill

Kio

©  show cached content

Kio

@ cache draw circle filled » at X {|pointX") Y "pointY" r o border . background fill .

Kio

Output

Note:

1. accelX means how much the
Unihiker is tilted in the X axis

2. accelY means how much the
Unihiker is tilted in the Y axis




g)

RGB LED

Code

Output

@ unihiker k10 on start

K10

@ set led brightness

Kin

@ turnon led | ALL » | color

@ set led brightness

Kio

© turnonled ALL +  color

LTI L)




h)

Audio - Play Music

Code

Output

@ unihiker k10 on start

when button A« pressed »

play built-in music BIRTHDAY + in background

cache text (QEZEISYA-IGEENREY on line 1 +  color

show cached content

when button B » pressed v

Stop background playback

cache text online 1 + | color
show cached content

play tone for

play tone for

play tone for

O OIHO)

=

‘@ @

play tone for
play tone for
play tone for
play tone for

20)

HOMHO)




1.3.4Sample Codes (Al Functions)

a)

Face Detection

Code

©  unihiker k10 on start

@ enable » camera show

@ switch mode face detection

@ detected face v ? ‘

ioin (@ " q - . : *16 v o o
@ cache text | join (NI IENIIGH 9 get face attributes length atX: o Y o font 16*16 color wrap @ auto-clear yes

@ [CIGEREIENION ~ Face Width: ~ @ get face attributes  width » atX: o Vi @ font 16*16 » color wrap @ auto-clear yes v
@ cache text | join @ get face attributes centerx » | atX: o Ys @ font 16*16 » color wrap @ auto-clear yes
@ cache text | join @ get face attributes centery v atX: e Y @ font 16*16 »+ color wrap @ auto-clear yes v

@ show cached content

2. There are more face results

Output

Note:

1. There is a 1 second delay to
give the camera time to
detect face.

that can be used:

- position of left and right eye
- position of nose

- position of mouth




b) Face Recognition

Code

©  unihiker k10 on start

@ enable » camera show
@ switch mode face detection »

]

© forgetall face ids

@ detected face v ?

set IDv to @ recognized face id
g

@ cache text | join ID )atX: ° Yz o font 24*24 » color wrap @ auto-clear yes »

X

@ show cached content

when button A v pressed » @ when button B+ pressed »

turnon led | ALL « | color @ turnon led | ALL «

10

learn Face

@ recognize face

K10

Output

Note:

1. Press button A to learn a
face. Each learnt face will be
allocated a Face ID.

2. Pressbutton B to recognize a
face. If the Face ID is -1, then
it means the face cannot be
recognized.




c) Cat/Dog Recognition

Code

@ unihiker k10 on start

@ enable »  camera show

© switchmode cat/dog detection

detected cat/dog face

cache text (join ©  getcatydog face attributes  length » ) atx: @) v: @@ font 16*16 + color  wrap (@) auto-clear yes +
cache text join @ get cat/dog face attributes  width « atX: o Ve @ font 16*16 » color wrap @ auto-clear yes w
cache text {join @ get cat/dog face attributes centerx » | atX: o & e font 16*16 v color wrap @ auto-clear yes v
cache text { join @ get cat/dog face attributes centery » | atX: ° v @ font 16*16 v color wrap @ auto-clear yes v

show cached content

Output o B 008 g

Note: © UNIHIKER &D)

1. There is a 1 second delay to
give the camera time to
detect a cat or dog face.




d)

Movement Detection

Code

@ unihiker k10 on start

K10

@ enable + camera show

K10

@ switch mode motion detection »

K10

@ set motion detection sensitivity @

K10
@ detected motion v ?

cache draw circle filled » at X @ Y r @ border background fill

cache draw line from X1 Y1 to X2 Y2 color .
cache draw line from X1 Y1 to X2 @ Y2 color .

turnon led | ALL » | color

clear screen

turn on led | ALL + | color

@ show cached content




Code

Output

Note:

1. There is a 1 second delay to
give the camera time to
detect motion.

© UNIHIKER




e) QR Code Reader

Code

@ unihiker k10 on start

@ enable » camera show
prd

© switchmode QR code recognition v

© detected QRcode v 7

cache text | ( © read QR code content ‘b.‘ atX: Y font 24*24 color
o " QD € ) o @ @ .

@ clear screen

@ show cached content

10

wrap @ auto-clear yes v

11

Output ((te 0. B o:9E08fE @R

© UNHHIKER @O

Note:
1. There is a 1 second delay to

give the camera time to
detect the QR code.




f)

Speech Recognizer

Code

S e 0 e

Kio

@ set speech recognition continuous v wake time @8t)) ms language EN =

K10

@ add voice command id e

@ add voice command id a " lights off "
@ set background color .

K10

@ speech recognition awake? : ‘

Kio
i ?
@ command id G detected?

@ turn on led | ALL + | color .
@ command id n detected? i

K10

@ turn off led ALL »

K10

@ (LI ROHM " Awaiting Command " NelsNITiHENIR PNl [o]s

Kio

@ cache text (GEREVAGIREEIARE on line ( 1 » | color

K10

@ show cached content

K10




Code

Output

Note:

1. Say “Hi Telly” to start the Al
Speech Recognizer before
saying the command word.

2. The green LED on the top
right corner will be turned on
when the Al  Speech
Recognizer is listening for a
command word.

Say "Hi Telly"




1.4.1 What is an Ultrasonic Sensor and how it works

An ultrasonic sensoris an output device that uses sound to accurately measure distance.

It is often used to detect objects.

Connection to the UniHiker K10

PO connect to ultrasonic sensor




Adding the ultrasonic sensor extension

1.  Clickonthe [EXTENSIONS] icon on the bottom left corner of Mind+

2 The list of extensions will be displayed

3 Click on the [SENSOR] tab

4.  Select the [ULTRASONIC SENSOR] extension

5 When done, the [ULTRASONIC SENSOR] extension will be found on the code

menu

ﬂ Mind+ V1.8.1 RC1.0 new-project-21/03/2025-21:28:34.mp

2. Ultrasonic Sensor Board Kit Shield Sensor Actuator ~ Communication  Display

Can't find what you want? Click here to find more

N
> :{:‘hlll S 99 FF—M l'wlun
Ultrasonic Sensor Analog LM35 Temperatur ~ DHT11/22 Temperatureai DS’
Accurate distance detection LM35-based semiconductor Detect enviroment Det
with the range 2~800cm, temperature sensor with the temperature and humidity
N oo it ) range 0~100°C

1A/ VUCRALTIAN A callos 1l IFAMANA AL v csm oo - DAACAON e doala DAAs

Sample code

S ik l0lon Etar

Kio

forever

set distance + to H& read ulrasonic sensor Unit cm » ,trig PO~ ,echo PO~

@ cache text join distance ' on line 1 « ) color

Kio

wait “ seconds

The values returned by the ultrasonic sensor is the distance to an obstacle detected by

the ultrasonic sensor. The unit of measurementisin “cm” or “inch”.



1.4.2 Invisible Guitar

@ unihiker k10 on start

K10

forever

set distance * to H& read ulrasonic sensor Unit cm » ,trig PO+ ,echo PO

@ cache text join distance ' on line ( 1 » | color

K10

@ show cached content

distance > G then
distance < o then

play tone for ( 1/4 = ) beat
distance < m then @

@ play tone for 1/4 - | beat
else if distance < @ then @

=) playtone for ( 1/4 » ) beat
else if distance < @ then @

play tone @QYULlICRYAZY for ( 1/4 » | beat




1.5.1 What is a Servo Motor and how it work

A servo motor is an output device with integrated gears and a shaft that can be precisely
controlled. Standard servos allow the shaft to be positioned at various angles, usually

between 0 and 180 degrees.

Typical uses of servo motors include operating remote-controlled or radio-controlled toy
cars, robots and airplanes. Servo motors are also used in industrial applications,

robotics, in-line manufacturing, pharmaceutics and food services.

TIANKONGRC™
TS90A_anaLoc

Connection to the breakout board

Micro Servo

PO connect to servo




Adding the Servo extension

1.  Click on the [EXTENSIONS] icon on the bottom left corner of Mind+

2 The list of extensions will be displayed

3 Click on the [SENSOR] tab

4.  Select the [ULTRASONIC SENSOR] extension

5 When done, the [ULTRASONIC SENSOR] extension will be found on the code

menu
I
1. Actuator s
2. Micra Samo Board Kit Shield Sensor Communica
Can't find what you want? to find more
Micro Servo 360° Micro Servo DFPlayer MP3 M
N g

Sample code

when button A+ pressed »
@ unihiker k10 on start

K10

setpin PO » servoto o degree

cache text @ online 1+ | color

show cached content

when button A+B » pressed w S when button B * pressed v

setpin PO » servoto @ degree set pin PO » servo to @ degree

cache text online 1+ | color cache text m online | 1« | color

show cached content show cached content




1.5.2 Windscreen Wiper

@ unihiker k10 on start

K10

@ when button A pressed w
set startStop » to o K10

set startStop » to n

@ cache text online | 1+ | color

if startstop = @) _ then
@ show cached content

setpin PO » servoto o degree pr

forever

wait e seconds

@ setpin PO+ servoto degree © whenbutton B~ pressed »

Kio

&
wait e seconds set startStop v to a

else @ cache text online 1+ | color

Kio

setpin PO » servoto ° degree @

show cached content




2.1.1 Introduction to Design Thinking

Design thinking is an approach towards solving real world design problems by

understanding users’ needs and developing key insights to solve those needs.

Problem Scoping

Problem scoping involves the critical process of identifying a good design problem.
Identification can be through interviewing and asking questions and brainstorming and

coming out with multiple issues and problem areas.

Concept Generation

Concept generation is the creative process of generating, developing, and
communicating new ideas, where an idea is understood as a basic element of thought
that can be either visual, concrete, or abstract. Concept generation comprises all stages

of a thought cycle, from innovation, to development, to actualization.

Concept Selection

Concept selection arrives at the winning solution by comparing the relative strengths and

weaknesses of the concepts generated.

Prototyping

Prototyping process involves development of an early representation of the final solution.

Testing
Testing is the final stage of design thinking. This is where the prototype solution is

tested in real life and in real time by the actual users.
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Theme

The theme for this hackathon is all about finding creative and innovative solutions to the
problems we might face in the future. As students, you are the future leaders of our world, and

we believe that you can come up with brilliant ideas to solve the problems of tomorrow.

We want you to think outside the box and come up with solutions that are sustainable, efficient,
and scalable. Some areas of focus could be climate change, healthcare, transportation,

education, and more.

During this hackathon, you will have the opportunity to work in teams and collaborate with other
students from different schools. You will be given access to mentors who will guide you and help

you develop your ideas.

Atthe end of the hackathon, you will present your solutions to a panel of judges who will evaluate
your projects based on innovation, feasibility, and impact.

(https://phss.epc-education.com/hackathon-2023/)



Activity 1: Problem Scoping — Interview
Here are some sample problems that primary school students could potentially solve

during the hackathon:

1.  Climate change: Develop a solution to reduce carbon emissions in your school or
community. This could include ways to conserve energy, reduce waste, or promote

sustainable transportation.

2. Healthcare: Create a technology or tool to help people manage their health better.
This could be an app that reminds people to take their medication, a device that

monitors vital signs, or a platform that connects patients with doctors remotely.

3. Education: Find a way to make learning more engaging and accessible for students.
This could include a game that teaches a subject, a platform that connects

students with mentors, or a tool that helps students track their progress.

4. Transportation: Create a solution to make transportation more efficient and
sustainable. This could include a carpooling app for parents, a platform that
encourages walking or biking to school, or a device that tracks carbon emissions

from transportation.

5. Community building: Develop a solution to bring people together and promote
social cohesion. This could include an app that connects volunteers with local
organizations, a platform that helps people organize community events, or a tool

that promotes cultural understanding and diversity.

These are just afew sample problems, but there are many other challenges that students
can tackle during the hackathon. The key is to identify a problem that resonates with you
and your team, and to come up with a creative and innovative solution that can make a

real difference in the world.



Ask questions like:

1. Have you heard about people suffering from mental health issues during the pandemic?
2. Who were they referring to?

3. What kind of problems/issues did they face?

4. What could be done to help these people?

5. Are these issues only due to the pandemic or do they also occur without the pandemic?
6. Do you have any personal stories or heard about your friends having mental health

issues?




Activity 2: Problem Scoping —Brainstorm

Identify issues and problem areas that we see/hear/read about locally that are linked

with the problems that occurred due to the mental health issue you selected.

Describe the problem:

1. What is the impact of the pandemic on the mental health issue?
2. How does it affect people/environment/things?

3. Who is affected by it?

4. Why do you think these problem areas are important to address?

5. Where does these problem areas normally occur?




Activity 3: Concept Generation — Mapping

Concept generation maps are graphical tools for organizing and representing knowledge,
usually enclosed in circles or boxes of some type, and relationships between concepts

indicated by a connecting line linking two concepts.

Silver Generation

Safety concern

v

Increase in road accidents

at night
Due to Due to
Vehicles unable to see
Walks slowly elderly at night
Using simple 4
Speed formula . We need to
I th t of S
_ncrea_se € amount o Increase the visibility of
time given to cross roads the clderh o vehicles
at traffic lights ¥
Active only

when needed | | Using simple tech

Push button enabled
walking stick with
LED/Buzzers

Taps Senior Citizen card
to activate

Concepts are represented in a hierarchical fashion with the most inclusive, most general

concepts at the top of the map and the more specific, less general concepts at the

bottom of the map.



Canyou generate a concept map to address the issues and problem areas you identified?




Activity 4: Concept Selection -Comparison and Review

Share your concept map and solution with your team. Like the problem scoping phase,

list out suggestions and comments from your team about your solution.

1. Take note of likes/dislikes and builds on the idea, but also listen for new insights.

2. Spend the time listening to your teammates’ reactions and questions.

3. Consider what you have learned both about your teammates, and about the solutions
you generated.

4. Do you need to return to Problem Scoping or Concept Generation Phase?




Activity 5: Prototyping — Design Communication

In this phase you will heed to create a small but crucial representation of the final

solution. This prototype can be either virtual or physical.

1. What are the characteristics of your solution?

2. How does it work? What are the functional requirements?
3. What does it look like?

4. How will people use it?

5. How must it make the user feel?




Draw out how you want the prototype to look like and list down what

materials/tools/components do you need to complete the prototype.




Activity 6: Testing
In this phase you will need to test the prototype according to the previously listed design

communication.

1. Does it display the characteristics of your solution?

2. Does it work according to the functional requirements?
3. Does it look like the way it was designed?

4. Can people use it the way it was designed?

5. How does the user feel after testing?




Final Points to Note

Design thinking is a human-centred approach to problem-solving that focuses on
understanding people's needs, exploring creative solutions, and testing and iterating on
ideas. Here are some of the core values of design thinking that primary school students

can consider for this hackathon:

. Empathy: Design thinking starts with empathy, which means understanding the
needs, wants, and challenges of the people you are designing for. During the
hackathon, students should aim to empathize with the people who will benefit from

their solution, whether it's their classmates, their community, or the world at large.

. Creativity: Design thinking encourages students to think creatively and come up
with novel solutions to problems. Students should feel free to think outside the box

and explore a wide range of possibilities during the hackathon.

. Collaboration: Design thinking is a collaborative process that involves working with
others to generate and refine ideas. Students should work closely with their
teammates, mentors, and other participants to build on each other's strengths and

come up with the best possible solution.

. Experimentation: Design thinking involves prototyping and testing ideas to see what
works and what doesn't. Students should be willing to try out different approaches

and be open to learning from their mistakes.

. Iteration: Design thinkingis aniterative process thatinvolves refining and improving
ideas based on feedback. Students should be prepared to iterate on theirideas and

make changes based on what they learn from testing and user feedback.

By embracing these core values of design thinking, students can develop innovative and

effective solutions to the problems of tomorrow.



