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ROBOTC Challenge Pack
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1


Auto Attendance Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Black electrical tape
• Red electrical tape
• 6 (or less) books


Note: Diagrams are not drawn to scale


Build and program a robot which can take attendance in a classroom. It needs to move to 
each row of desks, marked with a line of tape, sense if a student (book) is in a seat to the left 
and right of the robot, and then store the number of students present in a variable. At the end 
of each row, it should display its count on the LCD screen.


1


• Ruler (or straight edge) 
• Scissors (or cutting tool)


Robot must begin from this start location and return after traveling to each line.


2


2 To make a “student” present in class, place a book thier desk.


Auto Attendance


Challenge


Materials Needed


Challenge Description


Board Specifications


3’


3’


Desk








ROBOTC


Bull Ring Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


Bull in the Ring


• Black electrical tape
• Scissors (or cutting tool)        


3’


3’


Note: Diagrams are not drawn to scale


The goal of this challenge is to force all soda cans outside the circular rink. A time limit should 
be enforced with a penalty system for robots leaving the rink for too long. The cans can be 
displaced by any means, and will only be counted if they are outside the circle at the end of 
the challenge.    


• 7 Soda Cans
• Ruler (or straight edge)  


10”


Challenge


Materials Needed


Challenge Description


Board Specifications








ROBOTC


1


Note: Diagrams are not drawn to scale


1 Robot must begin here, and return here with the can.


Can Bot Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• 1 soft drink can


3’


3’


Build and program a robot which can start at a given location, move to a soft drink can, 
and bring it back to the start location.


• Red electrical tape


Can


Materials Needed


Can Bot
Challenge Description


Board Specifications


Challenge








ROBOTC


Firefly Bot I Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Light bulb


3’


3’


Design and program a robot that will randomly move about the game board using a Touch 
Sensor, but will recognize when it’s in close proximity to the light bulb and stop.


Light


Note: Diagrams are not drawn to scale


Firefly Bot Level 1


Challenge


Materials Needed


Challenge Description


Board Specifications


• Solid walls


[Solid outer walls]








ROBOTC


Firefly Bot II Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Light bulb


Design and program a robot that can detect a light source and move toward it. Once the 
robot touches the light bulb it should stop. The robot must be able to complete this task 
starting from any position on the board and facing in any direction.


Firefly Bot Level 2


Challenge


Materials Needed


Challenge Description


Board Specifications


3’


3’


Light


Note: Diagrams are not drawn to scale








ROBOTC


Horseshoe Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


Horseshoe


• Black electrical tape
• Red electrical tape
• Scissors (or cutting tool)
           


3’ 9


1’


3’ 9”


Note: Diagrams are not drawn to scale


Win a game of horseshoes by pushing the horseshoe so that it surrounds the pole (styrofoam cup). 
All players must start their robot at the starting point. 


1


1


• 1 Styrofoam cup
• 4 Lego studded beams
• Ruler (or straight edge) 


Robot must begin here, and then maneuver the robot to get to the goal area.


1’


Horseshoe Pole


Challenge


Materials Needed


Challenge Description


Board Specifications








ROBOTC


Line Painter Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


Line Painter Bot


• Black electrical tape
• Scissors (or cutting tool)


3’ 10” 6”


3’ 9”


Note: Diagrams are not drawn to scale


In this challenge, students must design and program a robot that will paint lines one inch long with 
a one inch space in between. The lines should follow the inner perimeter of the cross section.


• 1 Erasable marker
• Ruler (or straight edge)       


6”


2’6”


20”


Challenge


Materials Needed


Challenge Description


Board Specifications








ROBOTC


Line Runner I Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Black electrical tape
• Red electrical tape


Note: Diagrams are not drawn to scale


Design and build a robot which can move up the field by moving from the start location to 
each consecutive line only after returning to the start. The motion should be: begin at the start, 
move to the first line, return to the start, move to the second line, return to the start, move to 
the third line, etc.


1


• Ruler (or straight edge) 
• Scissors (or cutting tool)


Robot must begin from this start location and return after traveling to each line.


Line Runner Level 1


Challenge


Materials Needed


Challenge Description


Board Specifications


4’


18”


1








ROBOTC


Line Runner II Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


Note: Diagrams are not drawn to scale


Design and build a robot which can move up the field by moving from the start location to 
each consecutive line only after returning to the start. The motion should be: begin at the start, 
move to the first line, return to the start, move to the second line, return to the start, move to 
the third line, etc. The number of lines should be stored in a variable and displayed on the 
LCD screen at all times.


1 Robot must begin from this start location and return after traveling to each line.


Line Runner Level 2


Challenge


Materials Needed


Challenge Description


Board Specifications


• Black electrical tape
• Red electrical tape


• Ruler (or straight edge) 
• Scissors (or cutting tool)


4’


18”


1








ROBOTC


2


Minefield I Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


Note: Diagrams are not drawn to scale


To ensure the safety of your robot, make sure it doesn’t touch any mines (Styrofoam cups) as it 
makes its way around the board.  First, have your robot travel to the far end of the board, then 
move to the other side, and travel back down to the beginning end of the board and stop in 
the finish area.


1 Robot must begin from this start location.


2 Robot must finish here. 


Mine


Minefield Level 1


Challenge


• Black electrical tape
• Red electrical tape
• 6 Styrofoam cups


• Ruler (or straight edge) 
• Scissors (or cutting tool)


Materials Needed


Challenge Description


Board Specifications


1


8’


4’








ROBOTC


2


Minefield II Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Black electrical tape
• Red electrical tape
• 6 Styrofoam cups


Note: Diagrams are not drawn to scale


To ensure the safety of your robot, make sure it doesn’t touch any mines (Styrofoam cups) as it 
makes its way around the board.  Using functions in the program have your robot travel to the 
far end of the board, then move to the other side, and travel back down to the beginning end 
of the board and stop in the finish area.


1


• Ruler (or straight edge) 
• Scissors (or cutting tool)


Robot must begin from this start location.


2 Robot must finish here. 


Mine


Minefield Level 2


Challenge


Materials Needed


Challenge Description


Board Specifications


1


8’


4’








ROBOTC


Minesweeper Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Black electrical tape
• Scissors (or cutting tool)  
• Red electrical tape      


3’


3’


Note: Diagrams are not drawn to scale


Build and program a robot that can run in a randomized manner for a period of time without 
touching a mine (styrofoam cup).  


• 6 Styrofoam cups
•  Ruler (or straight edge)  


Mine


Tape


Cup


Minesweeper


Challenge


Materials Needed


Challenge Description


Board Specifications








ROBOTC


2


1


2


2


Mousebot Challenge©   Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Black electrical tape
• Scissors (or cutting tool)
• 3 Styrofoam cups


3’


3’


Note: Diagrams are not drawn to scale


Build and program a robot that can search a maze to find a piece of cheese without using a 
touch sensor. The light sensor should be able to identify the Styrofoam cups covered in yellow 
paper as cheese.


1 Robot must begin here, and then maneuver to find the randomly placed cheese.


2 Cheese (yellow Styrofoam cups) can be placed in any of these locations.  


• Red electrical tape
• Ruler (or straight edge)


Mousebot


Challenge


Materials Needed


Challenge Description


Board Specifications








ROBOTC


Pipebot I Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


3’


3’


Build and program a robot which can travel through a pipe and detect the flaws inside 
(marked with black tape). Each flaw should be counted and stored in a variable, with the total 
displayed on the screen at the end of the program.


1


1 Robot must begin here and enter the pipe to count the flaws.


Pipe


2


2 After finding all flaws, the robot should end here.


PipeBot Level 1


Challenge


Note: Diagrams are not drawn to scale


• Black electrical tape
• Red electrical tape
• Scissors (or cutting tool)


• 8” diameter plastic pipe approx. 18“long)
• Ruler (or straight edge) 


Materials Needed


Challenge Description


Board Specifications








ROBOTC


Pipebot II Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Black electrical tape
• Red electrical tape
• Scissors (or cutting tool)
• 1 marker


3’


3’


Note: Diagrams are not drawn to scale


Build and program a robot which can travel through a pipe and detect the flaws inside 
(marked with black tape). Each flaw should be “repaired” by making a one inch mark on 
both sides of it. 


1


1


• 8” diameter plastic pipe approx. 18“long)
• Ruler (or straight edge) 


Robot must begin here and enter the pipe to mark the flaws.


Pipe


2


2 After marking all flaws, the robot should end here.


PipeBot Level 2


Challenge


Materials Needed


Challenge Description


Board Specifications








ROBOTC


Robo Mower I Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Game Board


4’


4’


Note: Diagrams are not drawn to scale


You are to design an automatic lawnmower that must cut (drive over) all parts of the yard (the 
game board). You may use a touch sensor to help you accomplish this task.


Robo Mower Level 1


Challenge


Materials Needed


Challenge Description


Board Specifications








ROBOTC


Robo Mower II Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


Robo Mower Level 2


• Black electrical tape
• Scissors (or cutting tool)        


4’


4’


Note: Diagrams are not drawn to scale


You are to design an automatic lawnmower that must cut (drive over) all parts of the yard (the 
game board). You may use an ultrasonic sensor to help you accomplish this task.


• Ruler (or straight edge)
• Solid walls


Challenge


Materials Needed


Challenge Description


Board Specifications


[Solid outer walls]
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Robo-Slalom Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


Robo-Slalom


• Black electrical tape
• Red electrical tape
• 4 Styrofoam cups


Note: Diagrams are 
not drawn to scale


Complete this slalom by building and programming a robot that can move along the outside 
of each flag (Styrofoam cup). The robot’s path must prevent it from touching any flag, and 
allow it to cross the finish line.


1


• Ruler (or straight edge) 
• Scissors (or cutting tool)


Robot must begin here and navigate the slalom along the outside of the flags.


Challenge


Materials Needed


Challenge Description


Board Specifications


6’


2’


1


Flag


Flag


Finish


Flag


Flag
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Robo 500 I Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Black electrical tape
• Scissors (or cutting tool)        


3’


3’


Note: Diagrams are not drawn to scale


For this challenge, your robot must complete five laps around the given square course.  
The robot may use timing to accomplish this task, and should start facing forward with its 
wheels on any of the four lines outside the square.   


• Ruler (or straight edge)  


20” x 20” 
Square


Robo 500 Level 1


Challenge


Materials Needed


Challenge Description


Board Specifications








ROBOTC


Robo 500 II Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


3’


3’


Note: Diagrams are not drawn to scale


For this challenge, your robot must complete five laps around the given square course. The 
robot may use its touch sensor to accomplish this task, and should start facing forward with its 
wheels on any of the four lines outside the square.   


20” x 20” 
Square


• Black electrical tape
• Scissors (or cutting tool)        


• Ruler (or straight edge)
• Solid walls  


Robo 500 Level 2


Challenge


Materials Needed


Challenge Description


Board Specifications
[Solid outer walls]
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Robo 500 III Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


3’


3’


Note: Diagrams are not drawn to scale


For this challenge, your robot must complete five laps around the given square course.  
The robot may use its ultrasonic sensor to accomplish this task, and should start facing forward 
with its wheels on any of the four lines outside the square.   


20” x 20” 
Square


• Black electrical tape
• Scissors (or cutting tool)        


Robo 500 Level 3


Materials Needed


Challenge Description


Board Specifications


Challenge


• Ruler (or straight edge)
• Solid walls


[Solid outer walls]








ROBOTC


Robo 500 IV Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


3’


3’


Note: Diagrams are not drawn to scale


For this challenge, your robot must complete five laps around the given square course. The 
robot may use a light sensor to accomplish this task, and should start facing forward with its 
wheels on any of the four lines outside the square.   


20” x 20” 
Square


• Black electrical tape
• Scissors (or cutting tool)        


Robo 500 Level 4


Materials Needed


Challenge Description


Board Specifications


Challenge


• Ruler (or straight edge)       








ROBOTC


Robocci I Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Black electrical tape
• Red electrical tape
• Scissors (or cutting tool)
      


3’ 9”


2’


Note: Diagrams are not drawn to scale


In this challenge, you must drive your robot as close to the Pallino (Styrofoam cup) as possible 
without moving or touching it using timing and trial & error.  


1


• 1 Styrofoam cup
• Ruler (or straight edge)    


Robot must begin here, and then maneuver as close to the cup as possible.


Pallino


1


6”


Robocci Level 1


Challenge


Materials Needed


Challenge Description


Board Specifications








ROBOTC


Robocci Level II Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


3’ 9”


2’


Note: Diagrams are not drawn to scale


In this challenge, you must drive your robot as close to the Pallino (Styrofoam cup) as possible 
without moving or touching it using the built-in rotation sensors.  


1 Robot must begin here, and then maneuver as close to the cup as possible.


Pallino


1


6”


Robocci Level 2


Materials Needed


Challenge Description


Board Specifications


• Black electrical tape
• Red electrical tape
• Scissors (or cutting tool)


• 1 Styrofoam cup
• Ruler (or straight edge)    


Challenge








ROBOTC


Sumo Bot Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


Sumo Bot


• Black electrical tape
• Scissors (or cutting tool)


3’ 9”


2’


3’ 9”


Note: Diagrams are not drawn to scale


Design, build, and program a robot which is capable of pushing 3 full soft drink cans out of the 
ring. The cans should be full and taped together.


• 3 cans of soft drink
• Ruler (or straight edge)       


32”


Cans


Challenge


Materials Needed


Challenge Description


Board Specifications
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Table Bot I Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Game board 


3’


3’


Note: Diagrams are not drawn to scale


Your task is to build and program a robot which can maintain randomized movement on 
a game board indefinitely.  While it motion, ensure the robot does not touch any walls by 
using its ultrasonic sensor. (See the Random Numbers Reference Page for help using the 
random command).


 


Table Bot Level 1


Challenge


Materials Needed


Challenge Description


Board Specifications
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Table Bot II Challenge©  Carnegie Mellon Robotics Academy  /  For use with LEGO® MINDSTORMS® Education NXT software and base set 9797


• Black electrical tape
• Scissors (or cutting tool)        


3’


3’


Note: Diagrams are not drawn to scale


Your task is to build and program a robot that will stay on top of a table without falling off. It 
should have a basic movement sequence that is randomized, and be able to detect the edge 
of the board marked off by black tape. (See the Random Numbers Reference Page for help 
using the random command).


• Ruler (or straight edge)  


Black electrical tape


Table Bot Level 2


Challenge


Materials Needed


Challenge Description


Board Specifications





