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Equipment, Software, and People

RO1 - All Equipment — All Equipment must be made entirely of LEGO-manufactured building elements in original factory
condition.

® Except: LEGO string and tubing may be cut to length.
® Except: Reminders written on paper are okay.

® Except: Marker may be used only in hidden areas, for ownership identification.

R0O2 - Controllers - You are allowed only one individual controller in any particular Match.
® It must exactly match a type shown below (Except: Special-edition color differences are okay).
® All other controllers must be left in the pit area for that Match.

® All forms of remote control or data/info exchange with Robots including Bluetooth in the competition area are illegal.

EV3 NXT RCX

RO3 - Motors - You are allowed up to four individual motors in any particular Match.
® Each one must exactly match a type shown below.

® You may include more than one of a type.
Example: 3 EV3 LARGE + 1 EV3 MEDIUM = 4 motors = Okay.

® All other motors must be left in the pit area for that Match.
Example: If you have 3 motors installed in the Robot, you may have at most 1 other motor ANYWHERE with you.
Example: If you have 2 motors installed in the Robot, you may have at most 2 other motors ANYWHERE with you.

EV3 “LARGE” EV3 “MEDIUM” NXT RCX

9 090, 4 <9 ° "‘$ “» o®0n 3

FIRST°LEGO®LEAGUE | TRASH TREK™ ROBOT GAME: RULES



Qo"(’.}‘ﬂ Q0"‘:.}% «o‘.ﬁ‘ﬁ

R04 - EXTERNAL SENSORS - Use as many external sensors as you like.
® Each one must exactly match a type shown below.

® You may include more than one of each type.

EV3 TOUCH EV3 COLOR EV3 ULTRASONIC

3

NXT TOUCH NXT LIGHT NXT COLOR NXT ULTRASONIC

&

RCX TOUCH RCX LIGHT RCX ROTATION

RO5 - Other Electric/Electronic Things — No other electric/electronic things are allowed in the competition area for Mission-
related activity.

® Except: LEGO wires and converter cables are allowed as needed.

©® Except: Allowable power sources are (1) controller’'s power pack or (6) AA batteries.

R06 — Non-Electric Elements — Use as many non-electric LEGO elements as you like.
® Except: Factory-made wind-up/pull-back “motors” are not allowed.

® Except: Additional/duplicate Models are not allowed.

RO7 - Software — The Robot may only be programmed using LEGO MINDSTORMS RCX, NXT, EV3, or RobolLab software
(any release). No other software is allowed. Patches, add-ons, and new versions of the allowable software from the
manufacturers (LEGO and National Instruments) are allowed, but tool kits, including the LabVIEW tool kit, are not allowed.

RO08 - Technicians

® Only two team members, called “Technicians,” are allowed at the competition Field at once.
Except: Others may step in for honest emergency repairs during the Match, then step away.

® The rest of the team must stand back as directed by tournament officials, with the expectation of fresh Technicians being
able to switch places with current Technicians at any time.
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Play
R09 - Pre-Match Preparation — After getting to the Field, you have at least one minute to prepare. During this time only, you may...
® ask the Ref to confirm that a Model or setup is correct.

® calibrate light/color sensors on the Field outside Safety.

R10 - Hands Off — If something on the Field is not completely in Safety, you are not allowed to touch it except as specifically
described in a Mission, Rule, or Update.

R11 - Workspace and Storage

©® ON THE FIELD: Handling and storage of allowable things may extend out of Safety, into adjacent irrelevant Field space
only if specific actions and locations are completely non-strategic.

® OFF THE FIELD: Equipment and Models are not allowed on the floor.

R12 - Launching — A proper Launch (or re-Launch) goes like this:
® Ready Situation

¢ Your Robot and everything related to its next Autonomous period are arranged as desired and all completely
contained within and under the limits of BASE.

¢ The Ref can see that nothing in Base is moving, and that you’re not touching anything.

® Activation Method Options
e ACTIVE: Reach with one hand and touch a button or signal a sensor to prompt a program.
¢ PASSIVE: Do nothing and allow a running program to resume.

SPECIAL CASE: Match Start — In this case, the exact time to Launch is the beginning of the last word/sound in the
countdown, such as “Ready, set, GO!” or BEEEEP!

The properly Launched/re-Launched Robot is Autonomous until you Interrupt it.
Every change completely outside Safety caused by the Robot stays that way.
Except: The Robot may change its own changes.

You are not allowed to cause anything to leave or even extend out of Base except by Launching/re-Launching.

If you accidentally propel something out of Base, that’s okay to recover immediately without disturbing the Field.

R13 - Interrupting - If you INTERRUPT the Robot, you must stop it immediately, then *calmly pick it up for a re-Launch *if there
will be one. Here’s what happens to the Robot and any Model it was transporting, depending on where each was at the time...

® Robot - Completely in Safety?
¢ YES: Re-Launch.
e NO: Re-Launch + Interruption Penalty.
® Model - Completely in Safety?
* YES: Keep it.
¢ NO: Was it with the Robot during the most recent Launch?
— YES: Keep it.
- NO: Give it to the Ref (out of play).

*LENIENCY: If there is no re-Launch allowed/intended, leave everything stopped in place, and there’s no Penalty or movement of anything. Your Match is
considered finished. Use this leniency if your robot has no more to do, especially if it’s out of control, or stuck and straining its motors.
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R14 - Stranding - If the UNINTERRUPTED Robot loses contact with something it was transporting, that thing must be
allowed to come to rest. Once it does, here’s what happens, depending on its rest location...
® Equipment

e Completely in Safety: Keep it.

e Partly in Safety: Take it completely into Safety + keep it + Junk Penalty (immediately logged on Ref’s Sheet).

e Completely outside Safety: Leave it as is.

® Model
e Completely in Safety: Keep it.
¢ Partly in Safety: Give it to the Ref (out of play).

e Completely outside Safety: Leave it as is.

You may hand-recover unintended fragments from a truly broken Robot any time, with no Penalty.

R15 - Field Damage - If the Autonomous Robot separates Dual Lock or breaks a Model, Missions obviously made possible
or easier by this damage or the action that caused it do not score.

R16 - Interference

® You are not allowed to negatively affect the other team except as described in a Mission.

® Missions the other team tries but fails because of illegal or accidental action by you or your Robot score anyway.

R17 - End Of The Match — As the Match ends, everything must be preserved exactly as-is...
® If your Robot is moving, stop it ASAP and leave it in place.
® After that, hands off everything until after the Ref has given the okay to reset the table.

R18 - Scoring
® Scoresheet — The Ref recalls action and inspects the Field with you, Mission by Mission...
e If you agree with the Ref on all facts, you sign the sheet, and the score is final.
¢ If you don’t agree, tell the Ref nicely. Refs can be wrong, and when they are, they want to know. If there is any
lingering disagreement, the Head Ref makes the final decision.
® Impact - Only your BEST regular Match score counts toward awards/advancement. Playoffs, if held, are just for extra
fun.

® Ties - Ties are broken using 2nd, then 3rd highest scores. For a rare tie across all three Matches, tournament officials
decide what to do.

Blg/Serlous Changes For 2015...

Words have been cut by ~60%.

® Remaining ideas are simpler and many are VERY different - WARNING to Veteran teams!
Example: The Rules used to tell you “IN” meant “partly in” was okay. Now that Rule is gone, and “Completely In” is
required throughout the Robot game.

® Questions will be answered by a contact in your region.
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Robot Game: Missions

Background

The TRASH TREK Challenge is about what happens to things when we think we’re done with them, or when we think they’re
no good any more. The truth is that with some imagination, we can get much more use out of them, or the materials they’re
made from. A really smart time to think about this is before we even make or buy them! Recycling is great, but that’s only
one part of a very big picture. As you work on the Missions, imagine how we might be able to innovate our way toward ZERO
WASTE one day...

Missions

MO01 - Using Recycled Material — Everything constructed, crafted, or manufactured is made from materials that originally
came from nature. But most of those materials are limited, or take decades or even centuries to accumulate.

® Basic Mission Description: Get material discarded from someone else, but useful for you. You’ll avoid taking from
nature, and the material won’t become waste.

® Specific physical requirement, visible at the end of the match: Green Bin containing at least one matching
Yellow or Blue Bar, all from the other team, is completely in your Safety.

e Value: 60 per bin in either safety... for each scoring bin in either safety, the other team gets the points too,
and vice versa.
MO02 - Methane — We want to avoid Landfills, but existing Landfills do produce Methane, which can be converted into energy.
® Basic Mission Description: Collect Methane from the Landfill Area and use it to help run the Truck and/or the Factory.

® Specific physical requirement, visible at the end of the match: Methane is in the Truck’s engine compartment, and/or
the Factory’s Power Station.

e Value: 40 per methane.

® Leniency: Full/Exact nesting is not required.

MO03 - Transport — The distance a discarded material may need to travel is an important part of the equation when deciding
what to do with that material.

® Basic Mission Description: Load the all-Yellow Material Bin onto the Truck to be transported east/unloaded.

® Specific physical requirement, visible at the end of the match (score one or both):

e Value: 50 The Truck supports all of the Yellow Bin’s weight.

e Value: 60 The Yellow Bin is completely east of the Truck’s Guide.
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MO04 - Sorting — As we strive toward zero waste, one of the most urgent needs for innovation is in the area of sorting. Current
separation technology and processing can be difficult, expensive, limited, and error-prone.

Basic Mission Description: Yellow/Blue Bars are recyclable. Black Bars are impurities we have no current way to use.
Process Bars through the Sorter. Bars sorted into their matching Green Bins have positive potential.

Specific physical requirement, visible at the end of the match:

¢ Yellow/blue bars are in their matching green bin and the bin (bins score independently)...
— Value: Per Bar (See M01 on page 23) is completely in the other team’s Safety, by way of your East Transfer.*
— Value: 7 Per Bar is completely in your East Transfer Area and/or completely on your East Transfer.
— Value: 6 Per Bar was never completely in your East Transfer Area (all “Areas” are defined below).*
*Method Constraint: These require sequence/path as described, in addition to final positions.

¢ Black bars are (bars score independently)...
— Value: 8 Per Bar part of a scoring Flower Box, or in their original Setup position.
— Value: 3 Per Bar in their matching Green Bin, or in the Landfill Bin.
— Value: Minus 8 Per Bar anywhere else.

Method Constraint: Bars must only enter Green Bins directly from the Sorter’s east chute or CAREERS BONUS...

MO05 - Careers — Many scientists, engineers, and technicians are needed to keep up with today’s trends in waste reduction.
Basic Mission Description: Move at least one person to the Sorter Area to earn a helpful exception to the Rules.

Specific physical requirement, visible at the end of the match as needed: At least one Person is completely in the
Sorter Area.

e Value: 60 Plus this R10 Leniency Bonus: Team technicians and/or the ref (if needed/asked) are allowed to unclog
any west chute blockage by hand, and/or put mis-sorted bars into their correct bin, including bars that didn’t land
in any bin.

This is a fun, dynamic Model with a small but real error rate, which will be well understood by Tournament season. So that we
may all enjoy the Model, please use the R10 leniency for Model errors, handle with care when doing so, use “Benefit Of The
Doubt” for hand errors, and use common sense and good will the whole time.

MO06 - Scrap Cars — There are hundreds of millions of Cars worldwide, made from an enormous variety of materials. Are we
making the best use of Cars at the end of their lives? How much of a scrapped Car really gets re-used?
Basic Mission Description: Fix the old Car by installing the Engine/Windshield, or fold the Car and sell it for scrap.
Specific physical requirement, visible at the end of the match as needed (Score Only One Way):

¢ Value: 65 The Engine/Windshield unit is installed in the unfolded Car in the proper space and direction.”
e Value: 50 The Car is completely folded and completely in the East Transfer Area.

*Leniency: Full/exact nesting is not required.

Method Constraint: The Car must never cross into Safety, even partly.

MO07 - Cleanup - For discarded material, the only outcome worse than waste is pollution. Plastic Bags for example, seem to
be everywhere, causing a variety of problems — jamming Equipment, threatening Animals, etc.

Basic Mission Description: Move Bags from the Sorter and/or the Beach, and return Animals to their favorite spots.
Specific physical requirement, visible at the end of the match as needed (Score Any That Apply):

e Value: 30 Per Bag Plastic Bags are completely in Safety.
e Value: 20 Per Animal *Animals are completely in any circle which is completely empty of Plastic Bags.
e Value: 35 The Chicken is completely in the small circle.

*The fish Food Scrap doesn’t count as an Animal.
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M08 - Composting — Discarded organic material doesn’t have to become waste. It can be converted into fertilizer.
® Basic Mission Description: Start the Composting process. After some time, it will eject Compost.
® Specific physical requirement, visible at the end of the match (Score Only One Way):

e Value: 60 The Compost is ejected, but not completely in Safety.

e Value: 80 The Compost is completely in Safety.

M09 - Salvage — A building being demolished should only be a shell of its former self. Many tons of valuable materials and
objects can be salvaged first.

® Basic Mission Description: Move the Valuables to Safety.
® Specific physical requirement, visible at the end of the match:

e Value: 60 The Valuables are completely in Safety.

M10 - Demolition — Compared to the amount of material discarded by a family every week, the amount of material discarded
from a demolition site is unbelievable. Where does it all go? Where SHOULD it all go?

® Basic Mission Description: Demolish the Building and decide what to do with the materials.
® Specific physical requirement, visible at the end of the match:

e Value: 85 None of the Building’s twelve beams is left standing in Setup position.

M11 - Purchasing Decisions — Some manufacturers put products in packaging which is hard or impossible to divide into
pure sorted recyclables. What choices do you have when you see that?

® Basic Mission Description: Decide about buying Toy Planes based on their Packaging.
® Specific physical requirement, visible at the end of the match:

e Value: 40 Per Plane Toy Planes are completely in Safety.

M12 - Repurposing — Recycling gives new life to the materials an object is made from, but the process does take time and
energy. Instead, is there a way to give new life to the object itself?

® Basic Mission Description: Use the packaging from a Toy Plane as a flower box by putting compost in it.
® Specific physical requirement, visible at the end of the match:
e Value: 40 The Compost is perfectly nested inside one of the Packages from which a Toy Plane has been removed.

The Package is in original condition.

Penalties — For each Penalty as described in Rule D09, the Ref will place one Black Bar on the Mat in a convenient out-of-
the-way place, not to exceed four Bars. The Ref may shift them out of the Robot’s way as needed, but they must always stay
in a negative scoring position.

e Value: See SORTING mission, black bar details above
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“Areas” — Where the Missions refers to the Landfill Area, Sorter Area, or East Transfer Area, those areas are defined by the
inner white strips, colored red below. Each area is defined as only the space above and inward from those white strips.
Anything still partly above the adjacent thick black line doesn’t count as being in the area.

A
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