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RCAP CoSpace Rescue Rules 2020

Exclusive for Virtual RCAP 2020 Challenge
(CoSpace Rescue, Category FirstSteps)

These are the official rules for Virtual RoboCup Asia-Pacific (VRCAP) CoSpace Rescue Challenge 2020.
They are released by the RoboCup Asia Pacific CoSpace Rescue Technical Committee. The English rules
have priority over any translations. Changes from the 2019 rules are highlighted in red.

PREFACE

In RCAP CoSpace Rescue Challenge, teams have to develop and program appropriate strategies for
autonomous robots to navigate through the competition environment to collect objects. In the Virtual
RCAP CoSpace Rescue Challenge, students will only program the virtual robot and compete in
virtual environment.

The RCAP CoSpace Rescue Simulator is the only official platform for this sub-league. The simulator
allows user to program robots using a graphical programming interface or C language. Participation
teams can contact support@cospacerobot.org for RCAP CoSpace Rescue Simulator download, help
and assistance.

Figure 1: CoSpace Rescue FirstSteps Challenge

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 1



¥ o) VIRTUAL
V¢ RCAP 2020
s

% )
<E o

4

g

3
'I N

Contents
PREFACE ........... oottt ettt et e et e e sttt e at e e sabe e e sabe e s abeeeabe e e eabeesnseesabeeesabeesanseesanes 1
R - T o FO PP PPRPPPR 4
1.1, TEAM IMEMDBIELS ...ttt et sttt et e s bt e e sabe e e st e e e sateesneeas 4
1.2, ReSPONSIDIIILY ..o e 4
2 CoSpace Rescue Challenge (VRCAP Version) Description .............cccveeeevvveeeeencvereencreee e e 4
2.1 GAME PrOCESS ..ceeeieeiiiiiieieeeee e e et rrrteeeessssaanrr e eeeeeeessaansreeeeeeeessaa s rreeeeeeeessaannreneeeeeeesanannns 4
2.2 VIRTUAL_WORLD ...ttt s 4
2.3 CoMPELItionN SEEUP .......uueeii s 5
R N (=11 I~ PP PP TP PPP 5
0 R 111 4 1T 4 T To T T PO PP P SRR PTPPRPPI 5
R [« T | PRSP PPRTPP 5
0 T = 1o 10T T« -1 o 2RO PUPRRRRROt 5
4 VIRTUAL_WORLD LaYOUL......c.eeiiiiiiiiiiieiieeeiee ettt ettt ettt esate e s bt e e st e e sabe e saeeesneeas 6
L N R |/ =1 L] £ PSPPI PRTPP 6
Q.2 SPECIAI ZONES ..ot e e e e e e e e e e r e e e e e e e aabraaraaaaaaan 6
B.3  OBSEACIES ..o ne e s e sr e ennee e 6
L S | 1 T« L3PPSR 6
4.5  Object Collection BOXES .........ccccouiiiuiiiiiieeei ittt e e e e e eecrree e e e e e s srnrreeeeeeeesssennsreaeeaeeeeas 7
4.6  RObBOEt CoOrdiNates ...........oooiiiiiiiiiiieee e s 7
I © ] =T £SO SRR 7
L0 R = 7= T ol @1« =T o 3 EUPR 7
6 RODBOL ...ttt ettt ettt e bt et e e e bt e e s be e e ateesareeea 8
6.1  VIRTUAL_ROBOT Configuration ...........cccccoeiiiieiiiieieeeriieee e cireee e stee e e ertreee e snraee e ssavaeee s 8
6.2 ROBOT CONEIOL ......eeiiiiiiiiie ettt sttt et st e st sa e e e bt e e sbe e e sabeesraeeeeanee 8
6.3  LIBREING ..ot sttt st e s ate e e 8
A CT- 11 =T o1 - 1SR 8
7.1 [ Ry = (V] o LU PP PPPRTTPPRN 8
7.2 GAME PrOCEUUIE ......ooieiiieiee ettt ettt st sab e s e sab e e sareesaneesanes 8
2 T T ol ] 4 | 1T S PP UP PP 8
7.4  HUMAN INtEIFErENCE.......cooeiiiieeee ettt s e sar e snee e 10
7.5 RelOCAtION......coeeiieeee e e s s 10

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 2



f‘\ =
f 2974 VIRTUAL
(; RéaoCup @ \ ’(,‘v RCAP 2020

ACAP -
7.6 PENAILY.......eeeeeieeeeee e e e e e e e e e e e —— e e e e e e e e eeaatraeaeeaeeeaannnes 10
7.7  Interruption Of GAM@..........ooooiiiiiieeic et e e e e e e e e e eaaes 11
8  Conflict RESOIULION........ooeiiieiieeeee e ettt snte e enee s 11
8.1 REFEIEE ...ttt st st s 11
8.2  Rule Clarification ..........c.cooiiiiiiiecee et e 11
8.3  SPECial CIrCUMSTANCES........coeeiiiiieiiieeeee ettt e e e e eeree e e e e e e e e bbb e e e e e e e e s e narraeeeeeeeeas 11
9 DOCUMENEALION ...ttt s sttt e e st e e sebe e e e e snreee e 11

9.1 Team Description Paper (TDP), PPT Presentation and Technical Demonstration Video

11
10 JUABING ..ttt e e e e e e e e e e e e e e e e abbbeeeeeeeeeesattaeeeeaeeseannnnns 11
11 AWAEAS.......eeiiieeee ettt et ettt et e st e s bt e e e be e e abe e ebe e e sabe e e nateesaeeeea 12
12 €ode Of CONAUCT..........ooceiiiiieeec et ste e st e e sne e s sneeeenneeeennes 12
i R - 11 o o -V U UUPTRR RSP 12
12,2 SRAMING ... ettt e s s r e e e s s aba e e s e bee e e s abeaeeeean 12
12,3 SPIIIt ottt st et e st e s be e e sabeeeaaeeeans 12
13 APPENDIX A: Competition SETUP...........ooiiiiiiiiiiie e 13
VIRTUAL_WORLD (FirstStEPS GIrOUP):..uveeeeieeeieeeiieeeiieeeieresteeeseeeesreeessesssnseesseessnsesssssessnnens 13
14 APPENDIX C: List Of ODJECES..........ooiiiiiiiiiiiii ettt 13
15 APPENDIX Dottt ettt sttt ettt sttt e s et e sab e e sar e snee e s ne e e sare e e nnreeeneeenas 14
16 APPENDIX E ...ttt ettt et ettt e ettt et e s bt e e sabe e e s abeesabeesabteesabeeeaabeeeaaeeeeas 15

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 3



1.1.

111

1.1.2

1.1.3

114

1.2.

121

2.1

2.11

2.2

2.21

%\ VIRTUAL
( Réa'oCup -@ V%\¢ reap 2020

-

Team
Team Members

A CoSpace Rescue team should consist of 1 to 2 members. Each participant can only register
for one team. Each participant can only register for one team.

All team members must be at the right age for the respective age group.
e U112 group: Teams with all students aged 7 to 12-year-old can participate in this category.

e U19 group: Teams with all student members aged 13 to 19 year old can participate in this
category. If a team has mixed ages (with both U12 and U19 members), they will be
allowed to compete in U19 category.

Age is specified as on 1st July in the year of the competition.

Every team member needs to carry out a technical role for the team (strategy planning,
programming, etc.), which should be identified at the registration. Each member will need to
explain his/her technical role and should be prepared to answer questions on the technical
aspects of their involvement in preparing the CoSpace Rescue Challenge.

Teams should be responsible for checking updated information (schedules, meetings,
announcements, etc.) during the event.

Responsibility
The participant is solely responsible for

= verifying the latest version of the rules prior to the competition. If any rule clarification
is needed, please contact the RCAP CoSpace Technical Committee.

= coding for the virtual robot in the virtual world.

= uploading the correct code to the CoSpace Challenge server.

= communication with RCAP CoSpace Technical Committee and Organising Committee
for all VRCAP CoSpace Rescue Challenge related matters.

CoSpace Rescue Challenge (VRCAP Version) Description
Game process

For RCAP CoSpace Rescue FirstSteps groups (VRCAP Version), students are only required
code avirtual robot, and finally take part in the CoSpace Rescue Challenge. The game will
last for 5 minutes and it will only take place in virtual world. It will be a singles game or
counteract game.

VIRTUAL_WORLD

In VIRTUAL_WORLD, VIRTUAL_ROBOT searches for 3 types of objects, RED, CYAN and BLACK
objects. VIRTUAL _ROBOT has to collect the objects and deposit them in the collection box to
receive points. It cannot collect more than 6 objects at any one time without depositing them
in the collection box.

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 4
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There is no SUPER or SUPER+ objects for RCAP CoSpace Rescue FirstSteps group. Bonus points
will be awarded for every set of RED, CYAN and BLACK objects collected and deposited
successfully in one single trip to the collection box (refer to section 7.3.4).

Competition Setup
A Team must be able to program VIRTUAL_ROBOT.
Virtual robots must be controlled autonomously.

The use of a remote control to manually control virtual robots is not allowed.

Arena

Dimensions

The dimensions of VIRTUAL_WORLD are 270cm x 360cm.
Floor

VIRTUAL_WORLD

e The VIRTUAL_WORLD is a 3D simulated environment. The floor is not restricted to white
or light colour. However, the colour objects, collection box, special zones, etc., can still be
distinguished.

Boundary
VIRTUAL_WORLD

e For RCAP CoSpace Rescue FirstSteps groups: VIRTUAL_WORLD will be enclosed by a wall
of height 20 cm.

Appendix A shows the sample layout of VIRTUAL WORLD.

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 5



4.1

411

4.2

421

4.3

43.1

4.4

44.1

7=y VIRTUAL

b

/¢ RCAP 2020
4\

29

RCAP

VIRTUAL_WORLD Layout
VIRTUAL_WORLD contains various elements as follows:
Markers

There may be some markers in the virtual world. The makers can be used to help the virtual
robot for its localization, guidance, etc. The minimum size of the marker is 2cm x 2cm. The
colour and shape of the marker is not fixed.

Special zones

Certain areas in the virtual world are designated as special zones. RED, CYAN and BLACK
objects collected in these areas are worth double points. The special zone is blue in colour as
shown in figure 3. The special zones have a minimum size of 30cm x 30cm. The shape of the
special zone is not fixed.

>30cm

>30cm

Figure 3: Sample of Special Zones

Obstacles

Obstacles found in real and virtual worlds can be of any size, any shape with the minimum
dimensions of 10cm x10cm.

Traps

Traps are surrounded by a yellow boundary as shown in figure 4. The minimum size of the trap
is 10cm x 10cm. The traps can be any colour. The shape of traps is not fixed. If a robot goes
over a trap it will lose any objects it is currently carrying.

Y —
I<— 10+ 1cm
>30cm < Trap
+—> <4+— Warning
v >=10cm (not part of trap)

>30cm

Figure 4: Sample of Traps
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Object Collection Boxes

Figure 5 shows the object collection box. The collection box is ORANGE in colour. The
dimensions can be (30 £ 3) cm x (30 + 3) cm. The collection box can be any shape.

27 ~ 33cm

27~ 33 cm

Figure 5: Sample of object collection boxes

Robot Coordinates

For RCAP CoSpace Rescue FirstSteps groups, the system will divide the map into a 3x3 matrix.
The CoSpace Server will send the robot its approximate location while the robot is searching
in the VIRTUAL_WORLD.

PositionX=0 PositionX=1 PosjtionX=2
PositionY=2 PositionY=2 Positiony=2

JPositionX=0 PositionX=1 1 PositionX=2

. Fusition‘(:.$ ~ PositionY=1 .usitionv=1
3 . 1 ~ & Pusition

i 2
Ui 0

*

&

PositionX=0 : 1 Pusition@ . . .
Positign¥=0, ' Position Display in CsBot Simulator
)

*

Figure 6: Position system for robot in VIRTUAL_WORLD

Objects
Basic Objects

There are THREE types of objects, RED, CYAN, and BLACK located randomly throughout the
course. The thickness of each object is less than 2mm. Each type of objects worth different
value (refer to section 7.3.2).

Colour, size and shape of the objects

Colour, size and shape of the objects will be different. Appendix C shows the details.

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 7
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VIRTUAL_ROBOT Configuration

The RCAP CoSpace Rescue Challenge uses a Standard Platform. The Virtual ROBOT has the
following configuration:

e 3 ultrasonic sensors

e 1 gyrosensor Or-u r'n() _ + Ultrasonic sensor

o .

F G L + RGB sensor
(S

Gyro sensor
— Motor

LED

e 2 RGB sensors

e 2 DC motors

e 1 LED for status indication

ROBOT Control Figure 9: ROBOT configuration

VIRTUAL_ROBOT must be controlled autonomously. The use of a remote control, manual
control, or passing information (by sensors, cables, wirelessly, etc.) to the robot is not allowed.

Any pre-mapped type of dead reckoning strategy (movements predefined based on known
locations or placement of features in the field) is prohibited.

Lighting

The lighting condition for the virtual worlds could be varied. Teams must be able to perform
calibration in order to complete the mission.

Gameplay
Pre-setup

The layout of the VIRTUAL_WORLD will be released to teams prior to the tournament. The
organiser will announce the details.

Game Procedure

Teams are only required to program the virtual robot in virtual world. Teams must submit
code to the CoSpace online server at the end of coding session. Multiple submission is allowed
but only the last submission will be used in the game.

Start of Play
e Itis the participant’s responsibility to ensure that the correct program is uploaded.

e The official will download the program submitted, upload the programs onto the
VIRTUAL_ROBOT, place it in the initial position in the starting point in the virtual world
and start the virtual game.

Scoring
A team will be given 100 points at the beginning of each game.

Collecting objects

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 8
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A team will gain points by collecting the objects.

To indicate that a robot has collected an object, it must stop and flash the LED for 3 seconds
when any one of the color sensor has detected the object.

Object Type Points in Virtual World
Regular Special
Zone Zone
RED 10 20
CYAN 15 30
BLACK 20 40

(a) Avirtual robot cannot collect more than 6 objects at any one time without unloading
or depository them in the collection box.

(b) Objects in the virtual world will disappear after they are collected.
7.3.3 Depositing objects

When a robot deposits objects successfully, the points of the objects deposited will be
doubled.

“Robot deposits objects successful” means:

o Arobot must stop inside the collection box with the LED steady ON for 3 seconds to
indicate the depositing process;

A robot is only considered to be in the collection box when the colour sensor detects
the collection box (the colour sensor is in the collection box).

o The robot will exit the collection box autonomously after deposition (the colour
sensor is out of the collection box).

7.3.4 Bonus points

(a) For every ONE set of RED, CYAN and BLACK objects collected and deposited successfully
(in one single trip to the collection box) in VIRTUAL_WORLD, 90 bonus points will be
rewarded. There will be no SUPER objects generated in VIRTUAL_WORLD.

(b) For every TWO sets of RED, CYAN and BLACK objects collected and deposited successfully
(in one single trip to the collection box) in VIRTUAL WORLD, 180 bonus points will be
rewarded. There will be no SUPER+ objects generated in VIRTUAL_WORLD.

7.3.5 Fallinginto a Trap

If a virtual robot falls into a trap (refer to section 4.4), all objects that have been collected but
not yet placed in the object collection box (refer to section 4.5) will disappear. Therefore, the
points awarded for those objects collected will be deducted.

Avirtual robot is considered to be in the trap if any one of the robot’s color sensor has detected
the trap.

7.3.6 Game Points

After each match, following GAME POINTS will be given accordingly.

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 9



74

7.4.1

7.5

7.5.1

7.5.2

7.5.3

7.6

7.6.1

7.6.2

7.6.3

,/“\ =~
ff 'D %/ VIRTUAL
fg&jo P V%\¢ reap 2020

[cAP -
Game GAME POINTS
Win 3
Tie 1
Loss 0

Human Interference

Except for a lack of progress, human interference (e.g. re-locate a virtual robot to any reset
point) during the game is not allowed unless permitted by the referee. A violation of the rules
may be penalized by disqualification from the tournament, the round or may result in loss of
points at the discretion of the referee, officials, organizing committee or general chairs.

Relocation

In virtual game, the team captain can request to relocate the VIRTUAL_ROBOT to a different
location for the following case:

(a) VIRTUAL_ROBOT is looping
(b) VIRTUAL_ROBOT is not performing well.

Upon team’s request, the referee will call “RELOCATE” and relocate the VIRTUAL ROBOT to a
different location but close to where it was with different orientation. However, the robot will
be frozen for 10 seconds after relocation. Each team can only call relocation up to 3 times in
VIRTUAL_WORLD in each game. The referee will keep track of the number of relocations
requested.

In virtual game, when a virtual robot is stuck for 10 seconds, the robot will be relocated to a
different location but close to where it was with different orientation by the CoSpace server
automatically. After relocation, the VIRTUAL_ROBOT will not be frozen for another 10 seconds.
The relocation by CoSpace server will not be recorded as in section 7.5.1.

A team may decide to stop a round early if the lack of progress cannot be resolved within the
first 5 minutes. In this case, the team captain must indicate to the referee the team's desire
to terminate the game. The team will be awarded all points achieved.

Penalty
The following are strictly prohibited. Offenders will be disqualified from the VRCAP 2020.

e You are not allowed to use any third-party software or self-written code to capture
the screenshot image to assist the virtual robot during the game.

e Any other behaviours that affects the normal operation of the RCAP CoSpace Rescue
Simulator, and direct or indirect control of the behaviours of the RCAP CoSpace
Rescue Simulator, such as the scaling of the simulation window, is not allowed.

It is compulsory for teams to specify the team name in virtual games. Teams will be given a
verbal warning if they failed to do so for the first time. The team will be disqualified for the
current game if the team fails to add the team name for the second time in a virtual game.

If a virtual robot is hit/attacked by another virtual robot, the attacking robot will be separated
from the attacked robot and repositioned at the same location with different orientation (if
there is collision), and be frozen for 10 seconds. There will be no point deduction.

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 10
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If two virtual robots bump into each other, both robots will be separated from each other
and repositioned at the same location with different orientation (if there is collision). Both
robots will be frozen for 10 seconds. There will be no point deduction.

Interruption of Game
In principle, a game will not be stopped during gameplay.
The referee can end a game when all objects have been collected by the robots.

The referee can pause a game when the game coordinator/referee needs to discuss an
issue/problem with the OC/TC. The game will be called “time-out” in this case.

Teams are not allowed to quit a game 5 minutes after the game started.

Conflict Resolution

Referee

During a gameplay, the referee’s decisions are final.
Rule Clarification

If necessary even during a tournament, a rule clarification may be made by members of the
RCAP CoSpace Rescue Technical Committee and Organizing Committee.

Special Circumstances

In special circumstances, such as the occurrence of unforeseen problems or malfunction of a
robot, rules may be modified by the RCAP CoSpace Rescue Organizing Committee Chair in
conjunction with available Technical Committee and Organizing Committee members, even
during a tournament if necessary.

If any of the team captains/members/mentors do not show up to the team meetings to
discuss the problems and the resulting rule modifications described at 8.3.1, it will be
considered as an endorsement.

Documentation
Team Description Paper (TDP), PPT Presentation and Technical Demonstration Video

Each team is required to submit a TDP, PPT Presentation and Technical Demonstration
Video prior to the challenge day (details should announced by the VRCAP CoSpace
Challenge Organizing Committee). Please refer to Appendix_D & E for the detailed
guidelines.

Judging

10.1.1 There will be 2 round of challenges — Preliminary round and the final.

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 11
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Teams will be judged based on TDP (U19 only), video presentation and the prelim result.
Teams have passed the assessment criteria will enter the finals.

Awards

The VRCAP organising committee will announce the awards.

Code of Conduct
Fair Play
CoSpace Rescue Challenge is built upon the foundation of fairness, respect and friendship.

Mentors (teachers, parents, chaperones, translators, and other adult members) are not
allowed to be involved in the programming of students' robots or perform other
assistance work.

Sharing

Teams are encouraged to share their programming and strategies with members after the
competition.

Any developments may be published on the CoSpace Robot website after the event.

RCAP CoSpace Rescue sharing furthers the mission of RoboCup Asia Pacific as an
educational initiative.

Spirit

It is expected that all participants (students and mentors alike) will respect the RoboCup
Asia Pacific mission.

It is not whether you win or lose, but how much you learn that counts!

Rule clarification: RCAP_Challenge@CoSpaceRobot.org

Technical support: support@CoSpaceRobot.org

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 12
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13 APPENDIX A: Competition Setup

VIRTUAL_WORLD (FirstSteps Group):
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e The VIRTUAL_WORLD is a 3D simulated environment. The floor is not restricted to white
or light colour. However, the colour objects, collection box, special zones, etc., can still be
distinguished.

e For RCAP CoSpace Rescue FirstSteps groups: VIRTUAL_WORLD will be enclosed by a wall
of height 20 cm.

14 APPENDIX C: List of Objects

The colour, shape, and size of objects is fixed. They are square or round shape in general.

RED CYAN BLACK
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15 APPENDIX D
Virtual RoboCup Asia-Pacific 2020

PPT Presentation and Technical Demonstration Video

Guideline for PPT preparation:

1. Title/Identification
o Team name, country, sub-league.
o Team photos
2. Abstract
o A concise summary of the entire project. The abstract should state
— the problem(s) you investigated
— the methods and key result
— the conclusion

3. Strategy
o Description of different types of the algorithms can be used to solve the problem

o Which Al algorithm to be selected and used? Include flowcharts or pseudo code
if appropriate.
o Innovative ideas involved
4. Discussion and Conclusion
o Teams should include the result when the selected Al algorithm is adopted.
o How the result is improved.
5. Photos/Images
o Teams should include images and graphics of the team’s robots. Images and
graphics should be original or should be available for non-commercial reuse with
modification as per the creative commons license
(http://creativecommons.org/).
6. Sharing
o Share your team’s learning experience
7. Additional Information
o You may like to include all achievement in RoboCup / RCAP or other robotics
competition achievement

Video Guideline

Each team should submit 1 video. The video is focusing on presentation and sharing.

Virtual RCAP CoSpace Rescue Rules 2020, Category FirstSteps. V2 Page 14
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16 APPENDIX E

Virtual RoboCup Asia-Pacific 2020

Team Description Paper

(Cover Page)

League Name:

Age Group:

Team Name:

Team Website:

Participants Name:

Mentor Name:

Institution:

Region:

Contact Person:

Contact Email:

Date:
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Virtual RoboCup Asia-Pacific 2020

Team Description Paper

League Name

Student 1, Student 2, ...

Team Name, Institution, Country

1. Abstract

2. Introduction
a. Team Background
b. Team website (if you have one)
c. Team photo (optional)
d. Provide any video link (URL) related to your team and challenge if any
(optional)
e. Previous RoboCup or other robotics experience

3. Strategy
a. Description of your Al strategy.
b. Include flowcharts or pseudo code if appropriate
c. Describe and highlight innovative algorithms in any

4. Track Record
a. RoboCup Achievement
b. Other robotics competition achievement

5. Discussion and Conclusion
a. Share your team’s learning experience
b. Highlight collaboration with other teams if any
c. Description of future work

6. Acknowledgements

7. References

Rule clarification: cospace@robocupap.org
Technical support: support@CoSpaceRobot.org
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