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Missions 
BRIEF SUMMARY 
 

Unlock the fascinating world that lives in Mission Mars, and experience similar challenges 

encountered by scientists and space engineers. 

 

Design and develop a robot that is able to solve the missions on the playing field. Specific rules 

and points are associated with each mission. 
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SCORING 

Mission Score 

1.  Ramp Permanently Down    

 

39 

2.  Launch the Sample Canister 

Canister Launched 39 pts. 

Launcher Activated Empty 27 pts. 

39 

3.  Clear the Solar Panel 

Dust Completely Cleared 43 pts. 

Dust Partially Cleared 31 pts.   

43 

4.  Connect The 180° and 90° Habitation Modules  

V-Shaped Module Connection 49 pts. 

Two Module Connections In Line 31 pts. 

One Module Connection 27 pts.  

49 

5.  
Complete the alliance habitation module 

V-Shaped Module Connection 49 pts. 

Two Module Connections In Line 31 pts. 

One Module Connection 27 pts.  

49 

6.  
Recover Stray Medical Supply Container 50 

7.  
Complete Construction of Weather Tower 25 

8.  
Release Weather Balloon 15 

9.  
Move Fuel Storage Hut Off Lead 10 

B. Robot Return Bonus for Automatic Returns to Base  

Represented by five fuel barrels already in the Fuel Storage Hut 

25 

P. Robot Return Penalty for Not Returning to Base 

(up to 5 penalties, -5 points each) up to -25  

 

Best Possible Score 344 
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MISSIONS 
 

1.  Exit the Tetrahedron Base  
 

For this mission, starting position is with the robot touching 

only the rectangular platform. The robot must lower the ramp 

and move completely off the platform and the ramp before 

the match or the Mission Attempt is ended, otherwise the 

referee resets the ramp. The platform is considered a valid 

alternative Base for other missions, but the ramp is not. 

 

:: Point Value 
• Ramp Permanently Down 39 pts.   

 

2.  Launch The Sample Canister  
  

The Sample Canister must be launched from the MAV 

Launcher. Activating the Launcher while it's empty is 

considered a no load test, and is worth partial points.  

 

:: Point Value 
• Canister Launched 39 pts. 

• Launcher Activated Empty 27 pts.   
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3.  Clear The Solar Panel  
 

 

The dust must be cleared from the top surfaces of the Solar 

Panel. Any amount of partial clearing is worth partial points. 

 

:: Point Value 
• Dust Completely Cleared 43 pts. 

• Dust Partially Cleared 31 pts.   

 

 

 

4.  Connect The 180° and 90° Habitation Modules  
There are two 180° Habitation Modules in Base. They must 

be connected to the 90° Habitation Module, such that the 

magnets or their holding forks are in contact. Two 

connections in line are worth more than one, and a V-shaped 

arrangement is worth even more. 

 

:: Point Value 
• V-Shaped Module Connection 49 pts. 

• Two Module Connections In Line 31 pts. 

• One Module Connection 27 pts.  

 
 

5.  Complete The Alliance Habitation Module  
 

The Alliance Habitation Module halves must be connected, 

such that the magnets or their holding forks are in contact. 

Once connected, the Alliance Habitation Module is worth equal 

points for both teams in the match. 

 

:: Point Value 
• Alliance Modules Connected 43 pts.  
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6.  Free The Rover  
 

 

The Rover is stuck on a Sand Dune. The Rover must be freed 

so that it remains on its wheels but no longer touches the 

Sand Dune. More points can be earned if the Rover is moved 

to Base, on or off it’s wheels. 

 

:: Point Value 
• Rover In Base 43 pts. 

• Rover Off Dune + On Wheels 31 pts.  

 

 

7.  Move Ice Cores to base  
 

 

Three Ice Cores must be moved to Base. Moving fewer is 

worth partial points. 

 

:: Point Value 
• 3 Ice Cores In Base 49 pts. 

• 2 Ice Cores In Base 31 pts. 

• 1 Ice Core In Base 27 pts.  

 

 

8.  Move Boulders Into The Launch Circle  
The Boulders (Bonus Objects) are worth free points as long as 

they remain anywhere on the field, but Boulders that end up 

in the Launch Circle are worth the most. Each time the Robot 

has to be transported to Base by hand for a restart, Boulders 

will be taken off the field (Bonus Loss) one at a time, in order 

of increasing distance from Base. 

 
:: Point Value 

• Boulders In The Launch Circle (the match starts with 

two already there) 14 pts. each 

• Boulders On The Field Outside The Circle (the match 

starts with two already there) 8 pts. each  
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9.  All Terrain Vehicle Test  
The robot must prove its ability to move across rugged 

terrain by moving into the Crater (where the Ice Cores are 

sampled). At the end of the match, the robot must end up 

completely in or on the Crater, such that nothing is touching 

the field outside the Crater. 

 

:: Point Value 
• Robot In Crater 39 pts.  
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RULES 

1. Logistics 
At the tournament, two Challenge fields are joined back to back, and each team is paired 

opposite another team in a Match. Only two team members at a time are allowed at the field 

while the Robot is on a Mission Attempt except when emergency repairs are needed. To share in 

participation, members may switch out with each other between Mission Attempts. 

2. Procedure 
The team steps up to the field and has at least one minute to perform any needed setup 

routines. During this time, the referee will check for compliance with the Allowable Materials 

rule. The MC starts the Match, and the team performs Mission Attempts for 2-1/2 minutes. 

More Matches run until every team has competed once, and this process is known as a Round. 

There are at least 3 Rounds in a Tournament. After each Match, teams may go to the pit and fix 

or adjust the Robot. Some tournaments hold added Rounds as Finals. 

3. Downloading 
To avoid erased programs: Downloading is only allowed in the pit area, download settings must be 

kept on short range, the process must be shielded from surrounding teams, and the RCX should 

be kept OFF when not in use. 

4. Robot 
The Robot is defined as the RCX and anything connected to it in any way, including any loose 

objects being held, manipulated, or moved. 

5. Allowable Materials 
The Robot, its attachments, accessories, and all other strategic objects brought to a Match 

must be made entirely of LEGO elements in original factory condition. Electrical parts are 

limited to 1 RCX, 1 Rotation Sensor, 2 Touch Sensors, 2 Light Sensors, 3 Motors, 1 Lamp, 6 AA 

batteries, and 8 Wires. No other electrical parts are allowed. Stickers, paint, tape, glue, oil, etc. 

are not allowed, except marker may be used for owner identification in hidden areas only. 

6. Allowable Software 
The Robot must be programmed using LEGO MINDSTORMS Robotics Invention System or 

RoboLab software (any version). 

7. Base 
Base is the volume enclosed by the vertical planes above the Base lines (see the Field Mat 

diagram) and inside Border Walls, and by an invisible ceiling 40 centimetres high. 

8. Setup 
Before the match, between Mission Attempts, and only while the Robot is in Starting Position, 

the team may package objects, aim the Robot, repair it, load or unload it, add or remove parts, 

switch programs, reset mechanisms. 
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9. Starting Position 
All Mission Attempts must start with the Robot completely in Base as shown in the Robot 

Position diagram in position A, with the Robot turned on (red On-Off button) but all programs 

turned off (green Run button). This starting technique applies during the whole Match, not just 

at the beginning. 

 

 

10. Aiming 
Jigs or other alignment devices may be used to help aim the Robot in starting position, but they 

must be made from the Allowable Materials, and they must stay completely in Base. 

11. Robot Control 
While on a Mission Attempt, the Robot is to be controlled only by its program, its motors, and its 

interaction with the field, and not by interaction of any kind with the team. Redundantly---

Remote control of any kind is not allowed, and the signalling of sensors in any way is not allowed. 

12. Starting Technique 
A Mission Attempt is started when the team presses the green Run button to run a program. 

While the green Run button is being pressed, that button is the only portion of the Robot that 

may be touched, and the team must demonstrate this clearly to the referee. Delaying or causing 

the release of stored energy in any form by hand is not allowed. This starting technique applies 

during the whole Match, not just at the beginning. 

13. Mission Attempt 
A Mission Attempt is an effort by the Robot to accomplish one or more of the Challenge 

Missions. Missions can be attempted in any order, re-attempted whenever possible, or not 

attempted at all. 

14. Mission Attempt Interval 
The Robot is understood to be on a Mission Attempt starting from the instant the green Run 

button is pressed to run a program. The next time the team controls or interacts with the Robot 

in any way (touching/carrying is most common), it is a signal that the Robot is failing or can no 

longer continue on its own, and the current Mission Attempt is immediately terminated. The 

team must then bring the Robot by hand to Starting Position for the next Mission Attempt. Any 

changes to the field after the instant the team interacts with the Robot are invalid, and are 

reversed by the referee. 
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15. Points For Moved Objects 
Points for moving an object are awarded only if some portion of the object itself is in scoring 

position as specified in the Challenge, no matter where the Robot is, and no matter whether the 

object is packaged, palletised, or bound/connected to other objects. 

16. Terminating A Mission Attempt While Moving Objects 
If an object being moved is NOT held by or linked to the Robot when a Mission Attempt is 

terminated, the object stays where it is on the field. If an object IS held by or linked to the 

Robot when a Mission Attempt is terminated, there are two possibilities: 1) Objects that 

originated in Base are kept by the team for another Mission Attempt. 2) Objects that did not 

originate in Base are taken off the field by the referee (and do not score). This rule applies to 

all objects, including scoring objects, projectiles, props, tools, and agents of any kind. 

17. Stray Objects 
Objects in the way of future Mission Attempts can be removed from the field by the referee 

upon request unless doing so would have a direct effect on scoring. 

18. Bonus Objects 
Certain objects on the field are already in scoring position at the beginning of the round, and are 

specified in the Challenge as Bonus Objects. They are a reward for following the Robot Control 

rule, but they can be lost as described in the Bonus Loss rule. 

19. Bonus Loss 
Refer to the Robot Position diagram. If a Mission Attempt is terminated while all functional 

parts of the Robot are completely out of Base as shown in positions F and G, the team must bring 

the Robot by hand to Starting Position for the next Mission Attempt. Because of this action, one 

Bonus Object is removed from the field and does not score, but accomplishments made during 

the Mission Attempt are retained. Mission Attempts terminated in positions A through E do not 

result in Bonus Loss, and there is no loss if the Robot happens to be out of Base when the Match 

ends. 

20. Robot Damage 
At any time during the match, the team may recover Robot parts that come off as an obvious 

result of damage or disintegration. The team may do this by hand or request help from the 

referee. 

21. Mission Model Damage 
The team may not touch Mission Models outside of Base. If they are activated, damaged, or 

otherwise disturbed between Mission Attempts or by anything but valid Robot action, the 

referee restores them as soon as possible. If it is obvious to the referee that Mission Model 

damage is part of team strategy, no points are awarded for related missions, and the model may 

be removed for the rest of the match. 
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22. Score Determination 
To minimize controversy about what happened during a match, THE SCORE IS DETERMINED 

AT THE END OF THE MATCH, BY THE CONDITION OF THE FIELD AT THAT TIME ONLY. 

This means that points won’t be awarded for accomplishments that the Robot accidentally 

trashes before the match ends. If the thickness of a line on the mat comes into question, and 

for other situations that are “too close to call” the team is given the benefit of the doubt. 

Scores from each Round are independent, and only a team’s best score counts. 

23. Precedence 
The “Terms & Rules” are super ceded by the “Challenge Missions” when the two conflict. 

24. Unique Rulings 
The referee makes all judgment calls, and cannot consider protests. If your team has a unique 

idea or strategy that you fear to be controversial, don’t wait until the tournament to find out. 

Instead, get an early ruling.  
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QUESTIONS & ANSWERS 

GAME 
Q: The rule on parts says LEGO must be used in "original" condition, but if we cut 

LEGO string, is that still considered original condition? 

A: Good question! We must make an exception to that rule for LEGO String and LEGO 

Pneumatic Tubing only. Reason 1 is that the LEGO Company often sells these elements in 

bulk length with the intent that the consumer will custom cut them to length. Reason 2 

is that the rule would be unenforceable with respect to these materials. 

Q:   Our Alliance Habitation Module has lots of free play where the legs are supposed 

to hold the border and dummy wall.  How do we fix this condition? 

A:   Apply full coverage of Dual Lock between the model and the top surfaces of the border 

walls.  This is more than sufficient to secure the model, but for added rigidity you can 

apply shims symmetrically as needed between the legs and the sidewalls.  

Q:   We built our Alliance Module and Dual Locked it where it's supposed to go, but the 

half we're pushing on won't stay by itself.  Have we done something wrong?  Are 

the instructions for building it correct? 

A:   The instructions are correct, and your set-up is good. 

Q:   We have a LEGO plate that has metal under it, making it like an electric plate, but 

it doesn't do anything but conduct like a wire.  Could it be considered a wire, and 

can we use it? 

A:   Yes.  Flat plates like the one you're describing do nothing but conduct like a wire, and 

will be allowed like wires.  

Q:   Last year you ruled that MindScript was actually part of MindStorms and said we 

could use it.  Is that still the case this year? 

A:   Yes.  There has been sufficient feedback to show that using MindScript does not 

provide an advantage to the user, but simply allows teachers to show the programming 

language that underlies the MindStorms “click-and-drag” interface.  Teams who use 

MindScript should be aware that we can not provide technical support for it, and that 

the team is responsible for describing their work to tournament judges who may not be 

familiar with it. 

Q: Is the entire surface of the tetrahedron base considered to be 'the base' or just 

the portion behind the angled 'base line' as drawn on the mat? 

A:   Rule 23 says that missions superseded rules when they disagree, and the mission in 

question says "For this mission, starting position is with the robot touching only the 

rectangular platform." so for that start, the angled Base lines on the mat don't matter. 

Q: Last year I saw a team that had several accessories for their robot, each with its 

own motor, but they only had three motors on the field at a time.  Is that legal? 

A: No.  It's not what's on the table, or what's being used at one time---It's what's AT the 

table, period.  The Rule says you can only bring three motors to the MATCH.  In other 

words, you must leave all but three motors in the pits.  The other quantity limits on 

parts are to be observed in the same way. 
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REMINDER:  By Rule 13 it does not matter which mission is attempted/completed first.  
 

Q: In Rule 8, when it says we can load or unload our robot in Base, can we do that by 

hand? 

A:   Yes.  It's expected that all that Rule 8 stuff would be done by hand. 

Q:   What constitutes a successful sample canister MAV launch?  i.e., can the canister 

be held by the robot aprrox. 2-3 inches above the catapult while the "trigger is 

pulled", thus allowing the arm to hit the canister while the robot is holding it? 

A: Good question, but that technique is illegal.  The mission text says [the ball] must be 

launched FROM the MAV Launcher.  That said, if A comes from B, by definition A must 

have been in, on, or controlled by B first.  The mission is worded this way to avoid 

erratic launches that would look exactly the same as if the robot simply lost control of 

the ball while triggering the Launcher. 

Q: When the Rules talk about an object being "linked" to the robot, does pushing count 

as linked? 

A: Sorry for the vague term there.  An object linked to the robot is more than contacting 

the robot.  The linked object is stuck to or otherwise comes away with the robot when 

the robot is pulled or lifted away. 

Q: When we start from the Tetrahedron Base does the 40cm ceiling still apply, and 

can the robot extend over the Base lines on the mat? 

A: It has been ruled this season that when using the Tetrahedron Base platform as a 

starting point for ANY mission, all that matters is that the robot is touching only the 

platform.  There are no size or extension restrictions while the robot is touching only 

the platform. 

Q: Can our robot extend over the border walls out in the field, after the start? 

A: Absolutely.  There are no size or extension restrictions after you hit the Run button.  

The 40cm dimension is just one of the six planes that define the regular Base.  

Q:   At the tournament, when the red ball knocks the ice cores over, can we request 

that the ref reset them? 

A:   Anything that wayward ball does or undoes will be reset immediately, whether or not the 

team asks. 

Q: Can we have our robot come back to base with the Ice Cores, and pause while we 

unload, and then the robot would continue without us ever touching it? 

A:   Oooo, almost, but NO, due to Rule 4, then Rule 14, and then Rule 9.  Rule 4 says that 

while you have that Ice Core, it's considered part of your robot.  Rule 14 says that when 

you touch your robot, you have to go back to "Starting Position".  And Rule 9 says that 

one of the conditions of Starting Position is that all your programs are shut off. 
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MAT & BORDERS  
  The FLL field set-up needed for practice consists of the 

Field Mat on a smooth flat surface, with Mission Models 
on top, Border Walls surrounding the perimeter, and 
optional low-hung fluorescent lighting.   

Optional Table 

Though the set-up can be on a floor, it is recommended that you build the OPTIONAL 

TABLE, which provides a smooth elevated surface (easier to reach, and less prone to 

damage), a way to secure the Border Walls, and a structure to support tournament-style 

lighting. 

Field Mat 

This comes in a large tube as part of your Challenge Set. The tube also contains a sheet 

of re-closable fastening material (called 3M Dual Lock). 

A Smooth Flat Surface 

Part of the Optional Table, but if you are not building the Optional Table, choose another 

uninterrupted 4-ft. by 8-ft. area. A smooth tile floor or quality whiteboard can be used. 

Mission Models 

These are the items on the field that the robot interacts with. They are made from the 

LEGO bricks and the instructional CD, which both come in your Challenge Set. 

Border Walls 

Part of the Optional Table. These are formed as a frame of two-by-four lumber, painted 

flat black, which sits exactly outside the perimeter of the mat. Border Walls function 

as an important part of the field for robot guidance, protection, and interaction. Their 

construction is described in the OPTIONAL TABLE document. 

Lighting 

The lighting arrangement at the tournament is usually a 48” fluorescent fixture centred 

and aligned parallel to the length of the field mat, and about 48” high, with two 40-watt 

cool white bulbs. Diagrams can be seen in the OPTIONAL TABLE document. 
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Rolling Out the Mat 

Make sure your smooth, flat surface is completely clean and free of even the tiniest bits 

of debris. See the diagram labelled MAT ORIENTATION. Roll the Field Mat out with 

its image up. If you are setting up two fields, put the Base areas diagonally opposite 

each other at the far corners. If you only have one practice field, place Base away from 

the wall that has the Dummy Board. Curl from rolling will relax on its own, and this will 

occur faster in warm conditions. The mat should lie within the Border Walls, since the 

inside wall-to-wall distances (45-1/8” by 93-1/8”) should be slightly larger than the 

width and length of the mat, except for slight irregularities in the wood. 

 

• If your Border Wall frame is more than 1/4” smaller or larger than your mat on 

the width or the length, reassemble it as needed.  

• If your Border Wall frame is only slightly smaller than your mat, lift the walls as 

needed to let the mat relax under it, then drop or screw the walls back down.  

• If your Border Wall frame is slightly larger than your mat, align the BASE 

EDGES of the mat with their respective walls.  

 

3M Dual Lock (re-closeable fastener material) 

The sheet of light brown plastic material that came in the tube with your mat is called 

Dual Lock. It is used like common hook and loop fastening material, except it sticks to 

itself; it gives a more solid connection, and does not get clogged with fibres. Except as 

noted below, for securing Mission Models to the Field Mat, use 5/8” squares of Dual 

Lock evenly spaced under the perimeter and centre of each model. 
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Placing/Securing Mission Models on the Field Mat 

Some models are secured to the mat, and some are not. See individual instructions for 

each model below. Fit each model exactly within its location lines on the mat, with 

attention to the direction indicated on the mat. The exact placement of Dual Lock is 

non-critical as long as the models are secure and stable, but use only what you need so 

you don’t run out early. 

Tetrahedron Base 

Secure this model to the mat; 9 places recommended--one under each support pillar. The 

set condition for this model is with the ramp door up. 

Solar Panel and Dust 

Secure this to the mat; 6 places recommended—one under each support pillar. The set 

condition for this model is with 8 pieces of Dust randomly but evenly distributed on top 

of the smooth blue tiles. 

Mav Launcher 

Secure this to the mat; 10 places recommended—around the perimeter. The set 

condition is with the black & yellow arm locked down. 

Crater 

Secure this to the mat; 28 places recommended---one under each corner of each 

segment. The last thing to do just before pressing the model down is to check that all 

segments are pushed as close as possible to each other. The inner edge of each segment 

will line up exactly over the crater lines on the mat. Place the centre segment first, then 

work one way, then the other. Get help if needed. 

Ice Cores 

Do NOT secure the Ice Cores to the mat. Place them on their locators within the Crater, 

with attention to loop alignment as shown on the mat. 

90° Habitation Module 

Secure this model to the mat (7) places recommended---custom cut just enough to 

contact each flat. Use the magnet holders as the best guide for alignment just before 

pressing down. 

180° Habitation Modules 

Do NOT secure these to the mat. Place these anywhere in Base. 

Boulders 

Do NOT secure these to the mat. Boulder location squares can be seen in and next to the 

Launch Circle. Loosely place a boulder on each one, for a total of four. 
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Sand Dune 

Do NOT secure this model to the mat. Place it on its locator (the Rover goes on top of 

this model). 

Rover 

Do NOT secure this to the mat. Place this with its arm facing away from Base and its 

centre set of wheels in the groove at the top of the Sand Dune. Make certain that all 

wheels spin freely, such that a slow push in either direction will cause the rover to roll 

completely off the Sand Dune. 

Sample Canister (Red Ball) 

Place this on its round black holder, anywhere in Base. 

Alliance Habitation Module 

When two fields are positioned back to back at a tournament, this model is secured to 

the absolute centre between the two fields across the back Border Walls of both fields 

(centred 46.5” from each short wall). However, if you only have one practice field, 

centre this model on the back Border Wall with a dummy board behind it to substitute 

for the missing field as shown in MAT ORIENTATION. When correctly positioned, the 

left wheel will move along its locator marking on the mat. 

Base 

Place the two 180° Habitation Modules and the Sample Canister (red ball) on its black 

holder in Base. 

General 

Whether or not you use the official lighting, avoid practicing in extreme conditions. Keep 

the models in original condition by straightening and tightening them often. Though 

some models are fragile, do not rely on their destruction for your strategy, as some may 

be glued together at a tournament. Avoid cleaning the mat with anything that will leave a 

residue. Try a damp cloth, and a pencil eraser for tough marks. 

 


