Rancho Cordova Robotics Competition Game Manual — Precise, Powerful and Prompt

Version 4.0 dated October 26, 2023

This Game Manual will be the single source for all the rules and regulations for the
Rancho Cordova Robotics Competition scheduled to be held on 11 May 2024. The
competition is open to all Rancho Cordova middle school students.

e The (LEGO) materials to build the robot will be provided
e No additional materials should be used including thread, glue, stickers etc.
e Maximum of 1 Controller or Hub:
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1x LEGO® Technic Large Hub for SPIKE Prime or
1x LEGO® Mindstorms Robotics Inventor Hub

e C(Catalog of the parts

Robotics Competition

e The competition judges the robot(s) on accuracy, strength, and speed and to
accomplish that, the competition will be divided into two separate events for the
rookie teams and three separate events for the veteran teams.

o

The first part of the day will be a Line Follower Competition. The goal of
this competition is to find the fastest robot (= Prompt) that follows a
custom racecourse with least number of errors or missteps (= Precise).
The second part of the day will be a Sumo-bot Competition. The goal of
this competition is to find the strongest robot (= Powerful) that can push
the other robots out of a circular sumo-wrestling mat/table (will be called
Sumo-bot Ring from now on) while it remains within the Ring.

The third part of the day is only for the veteran teams (that participated
last year). The goal of this competition is to move objects from one end to
specific goal areas in the other end. This is a typical task for most industrial
robots. The constraints will be explained in this manual.

Each team can build ONE modular robot that can be quickly modified to
participate in all the events.

By essentially providing two or more different set of conditions and a
limited number of parts, we want to encourage the teams to think in terms
of modularity, adaptability, and strategy.

e Line Follower Competition: The robot must be built with one- or two-color

sensor(s) to follow a custom line drawn on a 4 feet x 8 feet mat.
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A sample line follower mat will be made available
The fastest time will be given the maximum points
Points will be deducted for every misstep


https://education.lego.com/v3/assets/blt293eea581807678a/blt28cad37f1f002fd3/5f8801b982eaa522ca601c89/le_spike_prime_element_overview.pdf

o Three different tracks will be used in the competition
e Sumo-bot wrestling Competition: The robot should be able to stay within a
circular mat and push other robots out of this mat area
o Asample sumo-bot wrestling mat will be provided
o The least time to push the other robot will be given additional points

e “Pick, Pack and Place” Competition: The robot has to start from the HOME area,
should be able to pick objects from STORE at one end of the mission table and
place them in specific GOAL areas in the other end within a given period of time.
The competition will be on a 4 feet x 8 feet table. The objects to be picked are
colored hard foam balls. There are different points for each of the goal areas. The
game will last less than 5 minutes and at the end of this period, the score is
calculated from the placement of the balls in the specific goal areas. The team can
build their strategy based on the rules and constraints. For example, one team
may pick up the two balls and place them in the goal areas in one run while
another team may decide to pick one or two balls and bring them to Home before
sending the robot to place them in specific goal areas.

Game Rules

Rule01 The Competition Robot

The Competition Robot and all its accessories should be built from LEGO elements that
are provided. No additional materials should be used. Primarily these elements are from

e LEGO® Education SPIKE™ PRIME set (and)
e LEGO® Education SPIKE™ PRIME Expansion set

Rule02 Software)

Variants of Scratch and Python are supported by SPIKE PRIME. You can use either the
intuitive drag-and-drop coding language based on Scratch or text-based coding with
Python.

Rule03 Control of the Robot

The robot should be able to move autonomously (or simply on its own) using the
programs that are in the controller hub. Remote control of the robot is NOT ALLOWED.
The Robot’s Bluetooth and other connections should be turned OFF.

Rule04 Name of the Team and the Robot

Each team should have a name. The team should also name their robot. If the robot does
not have a name, the team name will be used in place.



Rule05 Definition of Line Follower Robot

The robot can be programmed to follow a line. The width of the line is <1 inch>, and it is
drawn in Black on a White background. The robot should be able to accurately follow the
line through the straightaways and curves autonomously. A simple robot line following
course will be provided but the Competition will have a course that is larger and different.

Rule06 Definition of Sumo-bot or Sumo Wrestling Robot

In a Sumo-bot wrestling competition, two robots are in a circular mat/table (or we will
call it a Sumo-bot Ring) with black background and white border or white background and
a black border. A sample sumo-bot ring will be provided but the Competition will have a
mat that will be larger. The sumo-bot should be able to use the color of the border to
remain within the Ring while trying to push the opposing robot out of the Ring. The
competition Sumo-bot Ring is a wooden round tabletop (with a diameter of 3-feet) and is
painted flat black with a white border.

Rule07 Starting Position

e The Starting Position of the Robot will be clearly marked on the Line Follower Course
as START or with a horizontal grey line.

e On the Sumo-bot Ring, the position for the two robots will be marked using two grey
lines. Robot_A will be setup first, followed by Robot_B. The two robots will be placed
parallel to each other and facing away from each other. This Starting Position will be
followed for all matches and Resets.

Rule08 Points for the Line Follower Competition

e The fastest robot for a given track will be given 100 points.
e Forall other robots, the points in that track will be relative to this fastest time
e The points for all three tracks will be consolidated into ONE value

Rule09 Points for the Sumo-bot Competition

e The points will be consolidated based on number of Wins, Ties and Losses

Rulel0 Engineering Notebook: Required Documentation for the Team

The Robotics Competition in May 2023 is a culmination and celebration of every team’s
effort. We want to understand the journey the team took to reach this destination. This
will help us to learn what worked well and what did not work well. It will also provide us
a glimpse into the team’s progress and learning curve. So, use the provided Engineering
Notebook to document your robot design and programming along with your learnings.
The Engineering Notebook can be hand-written, and illustrations related to robot,
programming and strategy can also be provided. The other essential elements of this
Engineering Notebook are: <date>, <time>, and <name_of_writer>.



Rulell Dimensions for the Line Follower Robot

There are no size specifications or restrictions for the line-follower robot. Keep in mind
that the robot must follow a line whose width is 1-inch and the fastest time will be given
the highest points.

Rule12 Dimensions for the Sumo-bot

The sumo-bot should weigh less than 750 grams and should fit within a 10-inch by 10-
inch by 10-inch cube (height, width and length are each less than 10 inches). The robot
can expand autonomously after the start of the match.

Rulel3 Line Follower Challenge

The starting position for the Line Follower is explained in JUIEY.

e When the Referee calls, “1, 2, Follow”, the Robot should be started with a button

press on the robot
o The robot should NOT be started by any remote means, including starting
the robot from a laptop

e Only one team member is allowed near the Line Follower Table

e Theteam member who started their Robot should step back after the Robot starts
following the line

e The fastest time to complete a given track will be given the maximum points

e Any missteps will be penalized with negative points

e We are trying to evaluate if there can be partial scores (like robot completed half
of the track correctly)

e There will be 3 different Line Follower tracks and each team will be given ONE try
on each track

Rule14 Sumo-bot Match

The starting position of the two Sumo-bots is explained in JULEY,.

e When the Referee calls, “1, 2, Sumo”, the Robot should be started with a button

press on the robot
o The robot should NOT be started by any remote means, including starting
the robot from a laptop

e The Team member(s) who started their Robot(s) should step back once the Robots
are running

e Duration of each match = 2 minutes.

e If the two robots are deadlocked or entangled for 15 seconds, the Referee will call
for a Reset.

e Ifarobotdrives out of the Sumo-bot Ring without making any contact, the Referee
will call a Reset.



e After the robots make contact, the first robot that falls out of the Ring will be the
loser.
e If no robot falls out of the ring, the match will be declared a tie
e Points: Win = 2 points; Tie = 1 point each
e If arobot Wins, the time it takes to win will be given additional points that will be
used for ranking the teams
e [finthe event of a tie during the playoffs, a sudden death match will occur.
e Additional considerations:
o If any part of a robot touches the floor outside the sumo-bot ring, the
Referee will award a win to the opposing team.
o If a robot becomes disabled and cannot move, the Referee will award a
win to the opposing team.
o If both robots fall out of a ring at the same time, the robot that touches
the ground first loses.
o If the Referee is not in a position to see which robot touches the ground
first, the Referee will declare a rematch.
o All rulings by the Referee are final.

Rulel5 Pick, Pack and Place Competition (for the Veteran Teams only)

A preliminary view of the competition field is as follows:

STORE

e The competition field has the following specific areas:
o HOME or START — the Blue colored rectangle is the place where the robot
can be handled by the students and the robot can start from anywhere
within this box.



o STORE —the left side of the table where white and yellow practice golf balls
are placed in a regular grid.

o GOAL AREAS - the colored circles in the right side of the field (named A, B,
and C) are the specific goal areas. The picked-up balls need to be placed in
these circles and each of the circles may have a different weightage.

o MID-LINE — the robot should cross the Mid-Line after picking up the ball
before attempting to score or place in the Goal Areas

o A ball placed in “A” will score 25 multiplier points, while a ball placed in
“B” will score 10 multiplier points and a ball placed in “C” will score 5
multiplier points.

o The scoring of the balls is done at the end of the given period.

= |f a ball, previously placed in one of the goal areas, is pushed out
during the course of the robot run and is now outside of any goal
areas, it will not be scored.

o The robot can access a maximum of 2 balls at any time

= The word “access” includes holding, carrying, dragging, pulling,
pushing, or shooting a maximum of two balls at any given time.
When the Referee calls, “1, 2, LEGO”, the Robot should be started with a button
press on the robot. (The robot should NOT be started by any remote means,
including starting the robot from a laptop).

Each team will be given 3 runs and the duration of each run is 3 minutes.
Once started, the robot can either run autonomously for the entire period or can
return to the HOME area to be restarted. The teams can decide on their strategy
to maximize their scores.
The details for each colored ball is as follows:
o White practice golf balls have a point value of 2 points each
=  Weight of the White Ball =5 grams
= Diameter of the White Ball =42 mm
o Yellow practice golf balls have a point value of 5 points each
=  Weight of the Yellow Ball =5 grams
= Diameter of the Yellow Ball =42 mm



e For every White ball scored in
o Goal A, you will get 2 x 25 = 50 points;
o Goal B, you will get 2 x 10 = 20 points;
o Goal C, you will get 2 x5 =10 points

e Forevery Yellow ball scored in
o Goal A, you will get 5 x 25 = 125 points;
o Goal B, you will get 5 x 10 = 50 points;
o Goal C, you will get 5 x5 =25 points

e Sample Score:

Number of golf practice balls at
the end of the Robot (Game) Score Score Score
Total
Run from from from Score
Goal A Goal B GoalC | GoalA | GoalB | GoalC
(25) (10) (5)
White (2) 2 2 6 100 40 60 200
Yellow (5) 1 1 2 125 50 50 225
Final Score for the Team’s Run 425

Tentative Schedule of the Competition (actual times may vary)

Time Event

Robot Demonstrations and Faire
Sumo-bot Competition (Mission 2)
Awards

Registration

m Coaches’ Meeting

Opening Ceremony

Line Follower Competition (Mission 1)
m Pick, Pack and Place Competition (Mission 3)
EEREE Lunch

| 12:30p0m

| 1:30pm

4:30pm |



