
Speed challenge and robotics challenge mat

Student Guide



It’s The Speed Challenge!
 
We are really excited about this! It is all about speed. Get your LEGO® MINDSTORMS® Education EV3 moving as 
quickly as possible over 400cms. There are not many rules - just go fast! And... 

• You can only use LEGO MINDSTORMS parts
• You can only use one LEGO MINDSTORMS Intelligent Brick
• You must stay within the confines of the track which is 400cms long and 50cms wide - but obviously you   
 can shoot off the end of it in style! 
 
You will get two attempts on the day and your best time will be the one that counts.  
We will have a ‘Top Gear’ style scoreboard that will track your position! 

Points will be awarded as follows:

The Winner 20 points

In the top 25% 17 points

In the second 25% 13 points

In the third 25% 10 points

In the final 25% 7 points

Failed to compete 0 points

Tips:
• Go fast!
• The material of the track will be the same material as the one used on your Robotics Challenge mat.

Speed  
Challenge
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Timing
You have 5 minutes to complete all of these tasks.

Points
It’s robot showtime 5

Collect the engine parts 5
Secure the area 5
Transport aircraft retrieved and transport aircraft to loading area 5
Humanitarian aid store 5
Putting the engineer to work 5
Ramp challenge (to be performed last) 10

Total points 40

Preparation
Set the ramp challenge - you can set the ramp to the angle that you want. Make your choice…

5: 50 Degrees
4: 40 Degrees
3: 30 Degrees
2: 20 Degrees

Set the humanitarian aid cargo structure
You need to place a “structure” that you have created from LEGO MINDSTORMS Elements inside the dotted line area 
of the Humanitarian Aid Centre that you can then collect with your robot. It needs to hold the 4 humanitarian aid 
parcels. At the back of the booklet you will see an example of a possible structure. Remember, whatever structure 
you build, your robot has to lift it...

Shake the dice to set the engine positions
Shake the dice to place the two engines on the mat. The numbers you roll denote the position that you must place 
your engines onto the mat. If you shake a ‘double’, you can decide where the engines are placed.

The tasks
These can be tackled in any order unless stated…

Robotics Challenge Mat
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In the aftermath of a natural disaster, engineers are amongst the first on the scene, 
helping with the search and rescue operations and getting things up and running 
again; minimising the damage and impact to survivors and the affected area.!



Task: It’s robot showtime (to be performed first)
It is time to ‘present’ your robot before it goes on to tackle the many tasks ahead. Robots love carrying out 
instructions so it is time to show off some of their skills and to introduce your team.

Instructions
Place your robot in the ROBOT ZONE and have your robot ‘showcase’ for
30 seconds (the robot should stay within the ROBOT ZONE). The judges 
will be looking for a combination of:

• A 30 second routine
• The coordinated movement of your robot - give it a bit of style!
• The individual look of your robot – make use of the LCD display screen with your team logo!
• Your own team ‘soundtrack’ for your robot to perform to – played back through the robot speakers! 

Task points and success criteria

Persistent (1 point) Good to see your robot out there, but there were a few  
wobbles(!) so it’s back to the practice yard!

Expert (3 points) A good attempt – but a little more polish needed…

Master (5 points) What a perfectly presented robot! A showcase to be proud of - all 
aspects achieved!

Task: Collect the engine parts
Rolls-Royce is a world-leading provider of power systems and services 
for use on land, at sea and in the air. Its work spans several global  
industries, including aerospace, marine and energy. Rolls-Royce  
engines are essential to fly the aircraft used in emergency response. 

Instructions 
You need to collect the two Rolls-Royce engines that will have been 
placed on one of the 6 marked areas of the mat. Their placement will have been decided by the shaking of 
two dice at the start of the challenge.

How you collect the engines and return them to the ROBOT ZONE (THE BASE) is up to you.

Task points and success criteria

Persistent (1 point) Attempted the task – looks like we might have a flight delay. Stay 
resilient!

Expert (3 points) One engine returned to the ROBOT ZONE. Nice try – it could be an 
interesting flight!

Master (5 points) Both engines returned to the ROBOT ZONE. Well done – we’ll soon 
be in the sky!

After a disaster hits, it’s critical that engineers and emergency response staff are able to reach 
the affected area and move around to wherever they’re needed. Mechanical engineers and 
aerospace engineers design the aircraft and emergency response vehicles used to access the 
disaster zone. Civil engineers and electrical engineers provide immediate transport networks 
and help get emergency water and sanitation systems working.

!
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Task: Secure the area
Instructions
You need to build a robot that can open the security gate,  
complete another task (TRANSPORT AIRCRAFT RETRIEVED) and then 
secure the area again.

IMPORTANT: You will not see the ‘MINDSTORMS Barrier’ until the 
day of the competition. You can see its position from above on the 
mat. There is also a close-up at the back of the booklet - in RULES, 
SCORING, TIPS AND THINGS.

The barrier is controlled using a touch sensor. Press the touch sensor and the barrier will rise or fall. The 
button will be inactive for one second each time it is pressed (this helps to avoid accidental double presses). 
The size of the ‘gear’ push button is clearly marked in the Rules, Scoring, Tips and Things section. The 
MINDSTORMS Barrier will be ‘velcroed’ to the mat so it will withstand a little push - only a little one mind! 

Task points and success criteria

Persistent (1 point) Attempted the task. Well at least everything behind the barrier is 
secure. Stay resilient!

Expert (3 points)
Gate opened but not closed. Great stuff – you got the barrier 
open but you might have some explaining to do to the base’s 
security staff!

Master (5 points)
Gate open and closed (must be in closed position when the challenge 
has ended). You mastered that beautifully – open and shut in the blink 
of an eye and with the Transport Aircraft retrieved (see below).

Task: Transport aircraft retrieved and  
transfer aircraft to loading area
The aircraft can operate into and out of problematic sites such 
as those surrounded by inhospitable terrain or made difficult by 
adverse weather conditions. The fully-integrated, electronic flight-
deck and the advanced cargo-handling systems allow a basic 
crew to operate the aircraft. On the ground, the aircraft can be 
turned in a very small radius – you need to get it moving!

Instructions
Having opened the security barrier, you need to get the Transport 
Aircraft back to the ROBOT ZONE. When you get it back to the BASE, attach any engines you have collected 
(if any!) and then deliver the Transport Aircraft to the bay marked TRANSPORT AIRCRAFT (positioning it inside 
the TRANSPORT AIRCRAFT dotted lines).

Task points and success criteria

Persistent (1 point) Attempted the task. You almost got things moving in the right 
direction. Stay focused and move on…

Expert (3 points)
Transport Aircraft returned to ROBOT ZONE but didn’t get to the 
TRANSPORT AIRCRAFT bay. Tough luck but at least you got things 
moving!

Master (5 points) Transport Aircraft in the TRANSPORT AIRCRAFT bay (inside the lines) with 
BOTH engines attached. You make things look easy!
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Task: Humanitarian aid store
The RAF’s humanitarian work is broad ranging and the scale of it is substantial. Its nature depends on the 
situation and what is needed. A major element involves engineers and emergency response personnel 
supply-dropping (food and essential equipment such as life-saving shelters or water purification tablets) 
in the face of natural disasters. Over the years, this has included volcanic eruptions, earthquakes, famine, 
floods or tsunamis. 

Instructions
There are supplies in the Humanitarian Aid Store and you need to get them back to the ROBOT ZONE.

• Collect the structure that you created (with the FOUR Aid Parcels inside) from the Humanitarian Aid  
 Store and bring it back to the ROBOT ZONE. The structure must not make contact with the mat once it  
 leaves the Humanitarian Aid Store (the dotted lines). It should only make contact with the mat again  
 once it is safely in the ROBOT ZONE. 

• Attach the FOUR Aid Parcels to the YELLOW SERVICE CAR at the ROBOT ZONE.

Task points and success criteria

Persistent (1 point) Attempted the task. Great to see you attempting to retrieve your 
structure with its precious cargo. Keep trying!

Expert (3 points) What a great try at getting all 4 Aid Parcels to the ROBOT ZONE. 
The RAF needs people like you!

Master (5 points)
4 Aid Parcels delivered back to the ROBOT ZONE and attached 
to the YELLOW SERVICE CAR - you did it! If only we had time to 
celebrate…

Task: Putting the engineer to work
We need to get the YELLOW SERVICE CAR to the LOADING BAY but 
it needs to be driven there...

• Collect the ENGINEER who is working on the far side of the  
 airfield by the ramp and bring him or her back to the  
 ROBOT ZONE and put them behind the wheel of the  
 YELLOW SERVICE CAR
• Now, using your robot, deliver the YELLOW SERVICE CAR   
 (with the ENGINEER and the Aid Parcels on board) to the   
 LOADING BAY (staying within the dotted lines) 

Task points and success criteria

Persistent (1 point)
Sometimes things just don’t come together! Attempted the task. 
You almost got things moving in the right direction. Stay focused 
and move on…

Expert (3 points) Engineer returned to ROBOT ZONE but didn’t make it out to  
the aircraft.

Master (5 points) YELLOW SERVICE CAR in the LOADING BAY (inside the lines) with 
ENGINEER attached and everything on board. Brilliant!
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Task: Ramp challenge
When you get to the location that requires humanitarian aid, 
effective distribution is a key requirement. We need to test out a 
vehicle that we can rely on in difficult, mountainous terrain.

Can you use your design and engineering skills to build a robot 
vehicle that can prove itself fit for this mission?

Go on –  
attempt the Ramp Challenge…

Ramp Challenge Reminder
The key to maximising your points in this challenge is to start your robot in the ROBOT ZONE (or to carry on 
from one of the other tasks on the mat) and then get it to go towards the ramp, TURNING to go up it. If you find 
it too tough you can place the robot at the bottom of the ramp and then attempt the climb BUT your points 
score for this tasks will be reduced by a maximum of 3 points. All teams that attempt the challenge will get at 
least one point.

Task: The ramp challenge multiplier 
Points/success criteria for ramp positions (5, 4, 3 or 2)

• You start with either 5,4,3 or 2 depending on the position of the ramp 

• Multiplied by 2 

• Multiplied by 0.5 (half way up) or 1 (whole way up) and 0 if it fails to get to half way 

• 2 points deducted for robots that fall off the top of the ramp! 

• You will get a point if you get your robot on the ramp but it fails to get to half way 
 
 Note: The front-facing side of the MINDSTORMS Intelligent Brick must be at least partially over the   
 marked lines. 
 

Task points and success criteria example

Please note, the maximum total is 10 i.e. 5 x 2 x 1

Example A I set the ramp to position 4 and get my robot half way up: 
RESULT:  4 x 2 x 0.5 = 4 points

Example B I set the ramp to position 3 and get my robot the whole way up: 
RESULT:  3 x 2 x 1 = 6 points

Example C
I set the ramp to position 4 and get my robot the whole way up but it falls off 
the top of the ramp: 
RESULT:  4 x 2 x 1 - 2 = 6 points

Example D
I set the ramp to position 5 but my robot doesn’t make it to half way up:  
RESULT: 5 x 2 x 0 = 0 points 
But you will get 1 point for attempting it! 



Rules, scoring, tips and things
Rules

• You must use the same LEGO MINDSTORMS Intelligent Brick during the robotic challenge. You can pull   
 things off it and add them on - but it has to be the same MINDSTORMS Intelligent Brick. Maybe use another  
 LEGO MINDSTORMS Intelligent Brick for the Speed Challenge? 

• You can only handle your robot, without penalty, when it is INSIDE the ROBOT ZONE. 
  This is the ROBOT  ZONE: 
 
 
 

• You can’t ‘remote control’ your robot during any challenge. All programs must be executed on the  
 MINDSTORMS Intelligent Brick by pressing the buttons on the Brick itself. The movement of the robot  
 cannot be controlled by Bluetooth on the challenge table but you can start the challenge using a device. 

• You can use any bricks that are found in the LEGO MINDSTORMS Education Core Set and the Expansion Set. 

• You can use as many motors as you want - but remember only on one EV3 MINDSTORMS Intelligent Brick.

Scoring

Points boundaries
The boundaries for the points will never be perfect – who can predict 
everything(!) BUT the judges will find a fair fit for scoring and it will be 
consistent.

Penalties
Each time you pick up your robot OUTSIDE the ROBOT ZONE, you will 
get a 1 POINT PENALTY. There will be a maximum penalty of 5 POINTS in 
total.

Tips

Things
Any updates/FAQs will be published at: http://robotics.tomorrowsengineers.org.uk

• ENGINEERS SAVE LIVES 
 To find out more about how engineers save lives, visit: www.tomorrowsengineers.org.uk/savelives 

• CAREERS INSPIRATION 
 Please explore the exciting job opportunities available in engineering - from robotics to energy  
 visit: www.tomorrowsengineers.org.uk/students/career-finder

Task: HUMANITARIAN AID STORE  
Here is a sample structure!

Task: SECURE THE AREA 
Here is the barrier as seen from the front. The touch 
sensor has a “Double Conical Wheel 236” attached to 
the button. (It is in your MINDSTORMS Core Set!)

36mm
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