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NATIONAL ROBOTICS COMPETITION

Z.

NRC Regular Category
Lower Primary: 7-9 years old | Upper Primary: 10-12 years old
Secondary: 13-16 years old | Tertiary: 16-19 years old

NRC Open Category
Primary: 8-12 years old | Secondary: 13-16 years old | Tertiary: 16-19 years old

NRC Al Maker Series
Primary: 8-12 years old | Secondary: 13-16 years old

NRC Pre-School (Kubo and ARTec Challenge)
5-6 years old

NRC CoderZ Coding Challenge (Online)
Primary: 8-12 years old | Secondary: 13-16 years old

NRC RoboCup Singapore CoSpace Coding Challenge *NEW*
Primary: 8-12 years old | Secondary: 13-16 years old | Tertiary: 16-19 years old

Organiser: Sponsored by: Supported by:

SINGAPORE

opportunities in education > PN GAMES
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singapore
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NATIONAL ROBOTICS COMPETITION

Held live on-site at Science Centre Singapore
from 21 August to 9 September 2023

Organiser: Sponsored by: Supported by:
\X . * GLOBAL Slngopore s w.®
QKR & L SPingees. Robotup WM

Ministry of Education
singapore SINGAPORE



NATIONAL ROBOTICS COMPETITION

RoboCup Singapore

CoSpace Coding Challenge 2023
(Rescue Category)

Primary | Secondary

Theme: Environmental Sustainability

Organiser: sponsoredby: . Supportedby

N gl GLOBAL Singapore
s&\&\\\\w UK LEARNING =) st SIP Bolyceonnic R obotup KM




h@é Agenda for the Webinar

OOOOOOOOOOOOOOOOOOOOOOOOOOO

* Introduction to the RoboCup SG CoSpace Coding Challenge
(Rescue Category)

* Introduction to Gameplay
 Scoring

 Qualifiers and Finals

* Important Dates

Organ Sponsored by: Supported by:

\ ol et Singapore
3&\\\‘\\1‘ DUCK TERRNING Feoies QP Singapere Robotu
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y Introduction
RoboCup SG CoSpace Coding Challenge 2023

NATIONAL ROBOTICS COMPETITION (Rescue Category _ EnVironmental Sustainability)

« Teams are required to solve 5 individual tasks frequently used in
promoting environment sustainabllity, such as

« Navigation challenge

* Recognition challenge

« Smart sensing challenge
« Path planning challenge
« Sorting challenge

* The challenge missions are designed to increase in difficulty and
complexity as students progress from the Primary to the Secondary
category. This increasing complexity is reflected in various aspects of the

given-tasks.

Organiser: Sponsored by: Supported by:

N - GLOBAL Singapore
N 55 SP fngeter. Robotwp WM

SINGAPORE
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NRE

NATIONAL ROBOTICS COMPETITION

Introduction
RoboCup SG CoSpace Coding Challenge 2023

(Rescue Category — Environmental Sustainability)

e Teams

* Primary Category:
« 8 —-12 years old (in season 2023: born years: 2011 — 2015)

« Secondary Category
13— 16 years old (in season 2023: born years: 2007 — 2010)

« Each participant can only register for one CoSpace coding challenge team.

« Each team must have a team leader.
« Be responsible for communication with officials during the game.

Organiser: Sponsored by: Supported by:

O DUCK LEARNING e rSees SP k. Ro ba(m
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o £é RoboCup CoSpace
D € Rescue Challenge

NATIONAL ROBOTICS COMPETITION

Build up foundation and confidence

' Sorting resources :
Maze Istolvmg. Accurate movement i gRGB . Path Planning
using ultrasonic using gyro sensor g using GPS sensor
Sensors sensors

CoSpace Coding Challenge (Rescue category) @NRC —
O ga—uc.\ TERRHING = pho com QB singapore Robstug WA
@“ opportunities in education U % GAMES ar Polytechnic SINGAPORE P E |.eurn.'ng
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NATIONAL ROBOTICS COMPETITION

Z.

Virtual Robot & Field

Organiser: Sponsored by: Supported by:
(O DUCK LEARNING & P Shics singapore  Robetup WM
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Virtual Robot & Field
RoboCup SG CoSpace Coding Challenge 2023

(Rescue Category — Environmental Sustainability)

NRE

* Virtual Robot

Ultrasonic sensor x3
RGB sensor x 2

A% .
Gyro sensor x 1

, — . Motor x 2
GPSx1- E ] | . LED x 1
(For secondary category only)
Organ Sponsore d by: Supported by:
N el Si
R DU%&.&%@'!!HQ & L SPingenere. Robotwp WM o

Ministry of Education
singapore SNGARDRE



Virtual Robot & Field
Nﬁé RoboCup SG CoSpace Coding Challenge 2023

NATIONAL ROBOTICS COMPETITION Rescue Category EnV|ronmenta| Sustalnablllty)

* Fleld

« The dimensions of VIRTUAL WORLD are
270cm x 360cm.

 The VIRTUAL WORLD is a 3D simulated
environment. The floor is not restricted to white
or light colour.

« There will be no boundary for
VIRTUAL_WORLD. Teams are required to keep
the robot within the virtual arena based on the
dimensions given.

Organiser: Sponsore d by: Supported by:

gl GLOBAL Singapore
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NATIONAL ROBOTICS COMPETITION

Z.

Gameplay

Organiser: Sponsored by: Supported by:
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Gameplay

NRE

NATIONAL ROBOTICS COMPETITION

« Challenge Tasks (Primary)

RoboCup SG CoSpace Coding Challenge 2023

(Rescue Category — Environmental Sustainability)

- for students with little experience with robotics and coding, including novice teams.

Navigation Recognition Smart Sensing Open Open
Challenge Challenge Challenge Challenge | Challenge Il

Focus:

Color objects
recognition using
two RGB color
sensors.

Focus:

Solving maze
problems using three
ultrasonic sensors.

Organiser:

Focus:

Using RGB colour
sensors, compass
sensor for marker
detection and
navigation.

Sponsored by:

DUCK LEARNIN

opportunities in educat

ssssssss

* GLOBAL
—"\\_)I—‘ ROBOTICS s

Focus:

To complete the
environmental
sustainability
challenge mission |
using ultrasonic, RGB
& compass sensors.

Focus:

To complete the
environmental
sustainability
challenge mission Il
using ultrasonic, RGB
& compass sensors.

Supported by:

GAMES

Singapore
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“a . Gameplay
NR RoboCup SG CoSpace Coding Challenge 2023

NATIONAL ROBOTICS COMPETITION Rescue Category EﬂVIronmental Sustalnablllty)

« Challenge Tasks (Primary)

- for students with little experience with robotics and coding, including novice teams.

Navigation Recognition Smart Sensing
Challenge Challenge Challenge
Task -/
Ce
Sensors used Ultrasonic sensors RGB sensors Compass & RGB

Open Challenges | & II: using ultrasonic, RGB & compass sensors to solve open challenges
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NATIONAL ROBOTICS COMPETITION

Gameplay

RoboCup SG CoSpace Coding Challenge 2023

(Rescue Category — Environmental Sustainability)

 Challenge Tasks (Secondary)
- for students with foundation of robotics and coding, such as application using different sensors.

Navigation Path Planning Sorting Open Open
Challenge Challenge Challenge Challenge | Challenge I

Focus:

Solve maze tasks
and pass specific
color stations as
required by using
ultrasonic and RGB
color sensors.

Focus:

Use GPS sensor
data for path
planning.

Organiser:

Focus:

Identify renewable
resources using RGB
color sensors, and
transport them to the
correct recycle bins

Sponsored by:

DUCK LEARNIN

opportunities in educat

ssssssss

Focus:

Use all sensors to
complete
environmental
sustainability

challenge mission I.

* GLOBAL

W ROBOTICS

GAMES

S

Singapore
Polytechnic

Focus:

Use all sensors to
complete
environmental
sustainability
challenge mission II.

Supported by:
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’.Illlli Gameplay
NR RoboCup SG CoSpace Coding Challenge 2023

wenreserescncsmen - (Ragcoue Category — Environmental Sustainability)

» Challenge Tasks (Secondary)

- for students with foundation of robotics and coding, such as application using different sensors.

Navigation Path Planning Sorting
Challenge Challenge Challenge
TaSk 270 ¥ (/;x;:l‘:""‘”‘“ (360, 270 % ‘ ) :‘
197 (180, 197) Jk N ) ﬁ
0,0 180 60 X s
Sensors used RGB & ultrasonic sensors GPS sensor RGB & GPS sensor

Open Challenges | & Il: use all sensors mounted on robot to solve open challenges
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NATIONAL ROBOTICS COMPETITION

Example (Smart Sensing)

Gameplay
RoboCup SG CoSpace Coding Chis===

® Paper waste 255 Bl (cseftR)

The robot senses different types of recycle bin using RGB
colour sensors. In this task, colour sensors together with the
compass sensor are used for accurate turning. Wall-following
algorithm for navigation.

Map Selection  View Robot Camera Help

RESCUE Il
O

Relocate

Front  wem
el =

73
m
30

122
229

89
o

RCAP COSPACE RESCUE CHALLENGE

04:59

0 " Start +100
-- " Start +100
=R " Start Task-1

l &

lucation
sE

ol GLOBAL
{_}=-ROBOTICS s
TN GAMES

. RESCUE 1l

:: Conditions ::
(Min)  (Max)

W-Follower World2 Statem —

(Rescue Category — Environmental Sustainabjidss SR

® 2nd Turn

® stop o Blf2ss Bl (srigher)
® Orange o Hlfzss g (CSRight G)

® Red o Bll55 B (csrightg)

L _JWall-Follower| Position
® 1stF<25 X o B[00 H

® L5 — o
Y @
® L2 o ElloooE

® 15<L<25 compass [0 EH[360 B (compass)

® Forward Time i e
= el O
::  Advanced Conditions i
o T atar

wall—0 and Time>=1000

CurAction =9
>=1000: #Wall-|

CurAction =18

if US_Front<=25:
Duration = 9
CurAction =11

elif US_Left<=15:

Duration = ©
CurAction =12
elif US_Left>=25:
Duration = @
CurAction =13
elif US_Left>=15 and US_Left<=25:
Duration = ©

= A

Supported by:

SINGAPORE

55 (US_Front)
55 (US_Left)
55 (US_Right)

:: Statement Type ::

® Default
@ Super
@ Non-Interrupt

ondit

:: Action ::
ion -nm. R (Duration)

Left 0 B (Wheelleft

Right [o Bl (wheelRight)

:: Advanced Actions ::

Singapore w )
Polsgljtee?hnic R"'bﬁ"up E]lgleurn.'ng



A Gameplay
Neé RoboCup SG CoSpace Coding Challenge 2023

NATIONAL ROBOTICS COMPETITION (Rescue Category _ Environmental Sustainability)

* Challenge Task (SuperTeam)
« SuperTeam is the combination of 2 — 3 teams from different schools.

« SuperTeam participants will have opportunity to use both virtual and real
robots (CoSpace) for Environmental Sustainability challenge while
competing with another team’s robot that is searching and collecting
objects in the same real and virtual worlds.

« Real robots will be provided by the organiser.

Organiser: Sponsored by: Supported by:

A Syl oLoBAL Singapore
QW AP TSt SP i, Robotwp wM

singapore SINGAPORE
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NATIONAL ROBOTICS COMPETITION

Z.

Judging & Scoring

Organiser: Sponsored by: Supported by:
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g~ Judging & Scoring
N@é RoboCup SG CoSpace Coding Challenge 2023

NATIONAL ROBOTICS COMPETITION (Rescue Category _ Environmental Sustainability)

« Scoring
Primary Category Secondary Category

Task 1: Navigation challenge — 10% Task 1: Navigation challenge — 10%

Task 2: Recognition challenge — 15% Task 2: Path planning challenge — 15%

Task 3: Smart sensing challenge — 15% Task 3: Sorting challenge — 15%

Task 4: Open challenge | — 30% Task 4: Open challenge | — 30%

Task 5: Open challenge Il — 30% Task 5: Open challenge Il — 30%
Organiser: Sponsored by: Supported by:

AN singapore Qo whii
Sg\é‘\\‘\w Qyp%nk.ﬂﬁﬁﬁ!ﬂoﬁn o ) .;">.l~f- apiecily S Polytechnic R ?g,&up EIW Learnng

singapore SINGAPORE



NRE

NATIONAL ROBOTICS COMPETITION

Judging & Scoring
RoboCup SG CoSpace Coding Challenge 2023

(Rescue Category — Environmental Sustainability)

« Team Sharing and Presentation Video

« Teams are encouraged to submit a team sharing and presentation video
(Template will be given)

» Selected videos will be featured on the RCAP Academy Official YouTube
Channel (www.youtube.com/RCAPacademy) and be eligible for the
RoboCup Singapore Influencer Awards.

People’s Choice Award

Most Popular Video Award
Educational Value Award
Community Awareness Award
Community Building Award

Organiser: Sponsored by: Supported by:

N e oLoBAL Singapore wil
&%E&\QS qypgrﬁnklgsﬁgyuclmoen 1"—" XC,B;,\H,I:E;J SP Polgte’:():hnlc Ro?(gpgup E%leum!ng
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NATIONAL ROBOTICS COMPETITION

Z.

ualifiers and Finals

Organiser: Sponsored by: Supported by:
(O DUCK LEARNING & P Shics singapore  Robetup WM
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Qualifiers and Finals -
Ne RoboCup SG CoSpace Coding Challenge 2023 —

(Rescue Category — Environmental Sustainability)

* Qualifying Process

Pre"minary m

Supported by:

" L~ GLOBAL Singapore R b " P
= — ROBOTICS S u
PN oaves Polytechnic SIN(gi’ORE EIW |.eurn.'ng

Organiser: Sponsorel d by:
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NATIONAL ROBOTICS COMPETITION

2¢> Important Dates

Dates Time Remarks
Introductory Workshop on NRC Robocup | 15t & 16t April 9am - 5pm
SG Coding Challenge @SCS
— : Look out for EDM
Training Workshops (Online) July - August
Video Submission 25t August 2023
Preliminary + Interview @ SCS 2th September 2023 9am - 5pm
: Subjected to changes

Finals @ SCS 4th September 2023 9am - 5pm
Award Ceremony 9th September 2023 9am - 5pm

Organiser: Sponsored by: Supported by:

N Syl oLoBAL Singapore wi
QKR = TSt SP i, Robotwp wM

singapore
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NATIONAL ROBOTICS COMPETITION

RoboCup Singapore
CoSpace Coding Challenge 2023

(Recue Category)
Tertiary

CoSpace Rescue Challenge — Vision

Sponsorel d by: Supported by:

s&t‘@w A%J CKUEARNING O 5 SPipe. Rebotwp wlt
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Introduction
h@ RoboCup SG CoSpace Coding Challenge 2023

NATIONAL ROBOTICS COMPETITION Cospace Rescue Cha”enge V|S|On)

« CoSpace Rescue Challenge N —
focuses on path planning and [ B = 05:58 o= RN
search algorithms. -

 For this challenge, 2 teams will
compete with each other by
developing and programming
strategies for both real and
virtual autonomous robots to
navigate, search and collect
different objects in virtual
environments.

Organiser: Sponsored by: Supported by:

\ g OLOBAL Singapore s W
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NATIONAL ROBOTICS COMPETITION

Z.

Virtual Robot & Field

Organiser: Sponsored by: Supported by:
(O DUCK LEARNING & P Shics singapore  Robetup WM
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Virtual Robot & Field
RoboCup SG CoSpace Coding Challenge 2023

(CoSpace Rescue Challenge — Vision)

NRE

* Virtual Robot

Ultrasonic sensor x 3
RGB sensor x 2

CAM_HEIGHT = 0.18 Meter %

" GQyrosensorx1

Camerax 1. : ., : | Motor x 2
| :

LED x 1

Organ Sponsore: d by: Supported by:

e Singapore vl
O N DUCK LEARNING & g_%g;'g SP o Re !zg,,fg;"P BW Leamng
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Ministry of Education
singapore SRS



Virtual Robot & Field lc c
Nﬁé RoboCup SG CoSpace Coding Challenge 2023 —

NATIONAL ROBOTICS COMPETITION Cospace ReSCUe Cha“enge VISIOn)

* Fleld
* Field size: 20m x 20m

«
« Elements in field '-fv

* Objects .

* Markers .

e Special zones
* QObstacles,

* Traps

* Object collection boxes ¢
* AprilTags
« Swamplands ‘

Organiser: Sponsore d by: Supported by:

gl GLOBAL Singapore
S‘-\&\-\ X b‘%&’ﬁl&ké‘.‘ﬁﬁ!ﬂﬁ U AT s S Polsgljte%hnlc R b°°up Eaw |.eurn.’ng
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NATIONAL ROBOTICS COMPETITION

Z.

Gameplay

Organiser: Sponsored by: Supported by:
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NATIONAL ROBOTICS COMPETITION

SPnomers. P Rebotwp ©

acnp SINGAPORE cseaciid

Gameplay
RoboCup SG CoSpace Coding Challenge 2023

(CoSpace Rescue Challenge — Vision)

* Challenge Task (Tertiary)

« In CoSpace Rescue Challenge, teams area required to develop and program
appropriate strategies for virtual autonomous robots to navigate through
virtual worlds to collect objects while competing with another team’s robot that
IS searching and collecting objects in the same real and virtual worlds.

« Teams needs to use the camera mounted on virtual robot to detect deposit
areas, swamplands, traps, obstacles, and objects.

« The team awarded more points will be the winner of the competition.

 For details, refer to the official rule:
https://robocupap.org/Rule_Book/RCAP_CoSpace_Rescue_University(Advan

Ced) pdf()fgamser Sponsored by: Supported by:
N3 wllrr  oLoBAL Singapore
QKR A Gt SPansanye, Robotwp WM

singapore SINGAPORE
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NATIONAL ROBOTICS COMPETITION

Z.

Judging & Scoring

Organiser: Sponsored by: Supported by:
Q) DUCK LEARNING & A Shmcs singapore - Rolystugy W
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Judging & Scoring
RoboCup SG CoSpace Coding Challenge 2023

(CoSpace Rescue Challenge — Vision)

e Scoring
* The team awarded more points will be the winner of the
competition.
Organ Sponsore d by: Supported by:
N ke Singapore
R DU%M.E&E'!!H& = L SPingenere. Robotwp WM o

singapore SINGAPORE
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NATIONAL ROBOTICS COMPETITION

Judging & Scoring
RoboCup SG CoSpace Coding Challenge 2023

(CoSpace Rescue Challenge — Vision)

« Team Sharing and Presentation Video

« Teams are encouraged to submit a team sharing and presentation video
(Template will be given)

» Selected videos will be featured on the RCAP Academy Official YouTube
Channel (www.youtube.com/RCAPacademy) and be eligible for the
RoboCup Singapore Influencer Awards.

People’s Choice Award

Most Popular Video Award
Educational Value Award
Community Awareness Award
Community Building Award

Organiser: Sponsored by: Supported by:

O DUCK LEARNING & AL Shaoncs Singapore  Rolygtup WH
&&\\Q& opportunities in education 1\" C,%,H::E_*, SP Polytechnlc R ?g\p& P Ew I_eum_rng
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NATIONAL ROBOTICS COMPETITION

Z.

ualifiers and Finals

Organiser: Sponsored by: Supported by:
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Qualifiers and Finals B
Ne RoboCup SG CoSpace Coding Challenge 2023 —

(CoSpace Rescue Challenge — Vision)

* Qualifying Process

Pre"minary m

Supported by:

_I GLOBAL Singapore R b
— — ROBOTICS S u
AT s Polytechnic S.ng&: P EJW Leurn.'ng

Organiser: Sponsorel d by:
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NATIONAL ROBOTICS COMPETITION

2¢> Important Dates

Dates Time Remarks
Training Workshops (Online) July - August 8am — 5pm Look out for EDM
Video Submission 25™ August 2023
Preliminary + Interview @ SCS 2th September 2023 8am - 5pm
: Subjected to changes
Finals @ SCS 4t September 2023 8am — 5pm
Award Ceremony oth September 2023 8am - 5pm
Organiser: Sponsored by: Supported by:
N Syl oLoBAL Singapore wi
QKR = TSt SP i, Robotwp wM

singapore
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NATIONAL ROBOTICS COMPETITION

Z.

Contact us/Updates/FAQ

Organiser: Sponsored by: Supported by:
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'/Q'IIIIIII FAQ
h@ RoboCupSG CoSpace Coding Challenge 2023

NATIONAL ROBOTICS COMPETITION Rescue Category EnVlronmental Sustalnablllty)

1. What is the difference between RCAP CoSpace Rescue Challenge and CoSpace
Coding Challenge (rescue category)

Organiser: Sponsore! d by: Supportec by:

B '}:-1; / _GLOBAL _ Singapore
O M O 5 SPagmn. Rebotop MU

GA HES SINGAPORE

Ministry of Education
singapore SNGARDRE
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o £é RoboCup CoSpace
D € Rescue Challenge

NATIONAL ROBOTICS COMPETITION

Build up foundation and confidence

' Sorting resources :
Maze Istolvmg. Accurate movement i gRGB . Path Planning
using ultrasonic using gyro sensor g using GPS sensor
Sensors sensors

CoSpace Coding Challenge (Rescue category) @NRC —
O ga—uc.\ TERRHING = pho com QB singapore Robstug WA
@“ opportunities in education U % GAMES ar Polytechnic SINGAPORE P E |.eurn.'ng

Ministry of Education
singapore SINGAPORE




’/Oillllli FAQ
NR RoboCupSG CoSpace Coding Challenge 2023

wenreserescncsmen - (Ragcoue Category — Environmental Sustainability)

2. What software used for RoboCup SG Coding Challenge (Rescue category)
» CoSpace Rescue Simulator
* It can be downloaded from 1 July 2023. Download link will be send to registered teams.

3. Where there be any training workshop by organizer?

* Yes. The 2-hours training workshop will be conducted by CoSpace Committee in July.
Details will be sent to registered teams

4. Where can we buy the real robots?
» OC will provide the real robot

5. What should be included in the Technical demonstration video?
* Video template will be Provided

rganiser: Sponsored by:

& M Lodle SPagE. Rebotup N

5 GAMES SINGAPORE aw leurn'ng

Supported by:

singapore SINGAPORE



&gé Contact us/ Updates/ FAQ

OOOOOOOOOOOOOOOOOOOOOOOOOOO

Social For any queries

Media Ema||
Olsn

cospace@robocupap.org
NRC@science.edu.sg

-----
Organiser: sponsoredby: . >upporedby

N gl oLOBAL Singapore
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