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Steuben County 4-H Robotics 
Challenge April 27, 2019 
Engineering with Robotics  
Located at the Friends of Howard Community Building in Howard NY exit 35 off I-86 

Sign in is at 11 a.m.  Teams will have time to practice the day of the event for a period 

of time.  We plan to be wrapped up by 4 p.m. at the latest. There will be a limit to the 

first 12 teams registered and the registration due date is April 12, 2019. There will be a $5 registration fee per team.  

There will be hotdogs, chips, drinks, and snacks available for sale by the Friends of Howard (cash only) or team members 

may bring a packed lunch. There is also a café nearby that is open until 2 p.m.  Each team must include no less than 3 

members.  There will be a total of 10 challenges and a team interview.  In order to encourage teams to attempt all the 

challenges, we will be doing things a little bit different.  Each team will have 1 minute to set up and 4 minutes to 

complete as many challenges as they can within the 4 minutes.  There will be 3 rounds.  The team that scores in the 

most challenges out of the 10 challenges between the three 4-minute rounds will receive an extra 20-point bonus. 

The Robots 

 Robots must be LEGO Mindstorms NXT 1.0, 2.0, EV3, Education, or any combination of the three. Programming 

software should be the current free NXT or EV3 software from LEGO. A total of 3 NXT Servo motors are allowed or 

4 EV3 motors throughout the entire event and ONLY 1 NXT or EV3 brick (only 1 robot). Only four sensors are 

allowed on your robot at one time and they may be any of the NXT or EV3 sensors sold by Lego. Sensor brands 

other than LEGO are not allowed. NO exceptions allowed. 

 Each team needs to have 1 (only) pre-constructed robot with attachments and whatever is needed to program it 

(laptop, cable, software, etc.) for the event. A note on variability: remember that lighting, sound, playing field, 

slight measurements and task objects may differ at the competition from the conditions in which you tested your 

robot. Be prepared to make adjustments as needed. 

 Only 2 members can stand at the table at a time.  All remaining members must stay behind the designated area.  

The team members may switch out at any point.  

 Team members may not touch task objects. If they are damaged or otherwise disturbed between task attempts or 

by anything but valid robot action, an event official restores them as soon as possible. 

Round Play 

 The team will step up to the Playing Field and have up to 1 minute to perform any needed setup routines.  

 The evaluator then starts the match and the team members perform task attempts for 4 minutes. The robot does 

not have to do all Challenge tasks in one run (4 minutes) or using only one program or in any certain order. The 

team is scored, and the table is reset. 

 More matches run until each team has made one task attempt; this process is known as a Round. There will be 3 

Rounds in the event. After each match, exhibitors may go to the pit and fix or adjust the robot. 

 The robot will always start from the area on the Playing Field designated as the base. You may program each task 

separately or program multiple tasks together. Each task (single or multiple) attempt must start from that Base. Any 

interaction with the robot can only take place before the robot has left the Base or after the robot has returned to 

the Base. Attachments can be switched out while in base. The robot and all its attachments and accessories must be 

inside the Base before the robot begins moving out of the Base after being touched. Any portion of the robot can be 

in the Base when returning to be considered “Returned to Base.” The robot must return to base for points to be 
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scored for that task attempt.  The only exception is at the end of the 4 minute round when the robot will 

automatically be considered returned to base. 

 While on a task 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 exhibitors. Remote control of any kind is not allowed, and the 

signaling of sensors in any way is not allowed unless in base. Bluetooth must be turned off 30 minutes before the 

event starts and remain off for the duration of the event.  

 A task attempt is an effort by the robot to accomplish one or more of the given tasks. Tasks can be attempted in any 

order per 4-minute round, re-attempted at any point in that round, or not attempted at all. The 3 rounds will be 

cumulative to encourage the teams to attempt as many of the challenges as they can within the 3 rounds. 

 The robot is understood to be on a task attempt starting from the instant a program is initiated. The next time a 

team member controls or interacts with the robot in any way (touching/carrying is most common) outside of the 

base, it is a signal that the robot is failing or can no longer continue on its own, and the current task attempt is 

immediately terminated and no points will be awarded for that task attempt. The team member must then bring 

the robot by hand to the base for the next task attempt. If any of the challenges were disturbed when the robot 

failed, one of the event officials will place them back where they were before the robot began that task attempt. 

 At any time during the match the team member may recover robot parts that come off as an obvious result of 

damage or disintegration. The team member may do this by hand or request help from an event official. 

Task Evaluation 

 Each team will be scored on task attempts using a point system during matches at the playing field. Your team’s 

final task score will be all rounds combined. See the current year’s Task Evaluation form for details. There are a 

total of 300 points available. 

Team Evaluation 

 Each team will talk to an evaluator about how they designed and built their robot, and share knowledge about the 

challenge tasks and concepts they represent. 

 See the current year’s Team Evaluation form for specific presentation details. 

Team Presentation  

Your team will participate in a group interview with the judges. During this part of the challenge, be prepared to share 

your understanding of different engineering concepts. * In specific 2 of the challenges represent real life engineering 

challenges that took place.  Please attempt to do some research (before the day of the challenge) to find out what these 

feats in engineering were and be ready to discuss what you found out in your research. Judges will also ask your team to 

reflect on your mechanical and program designs and strategies.  If your team built pieces to practice with, please bring 

them with you also as there may be bonus points for your engineering of these pieces. 
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Challenge 1:  Plug it in 

Many things require electricity when it comes to engineering.  Place the plug into the outlet to power things up. The 

“plug” starts in base. The outlet is in quadrant 1D in the Top Right Corner as you are looking at it from the base. The 

challenge is to put the plug into the outlet.  Points will be received as follows. Each team may only receive 10, 20, or 50 

points.  The points cannot be added together as separate challenges. 

Plug is touching the outlet ____ 10 points 

Plug is completely on top of the outlet and not touching the mat ____ 20 points 

Plug is correctly placed in the outlet____ 50 points 

 

Challenge 2: “Draw” up the blueprint 
Many feats of engineering require a plan in the form of a blueprint.  Start your plan. The pencil starts in base.  The 

“blueprint” is in the bottom right corner of quadrant 4B. The challenge is to “draw” on the blueprint with the pencil and 

leave the pencil on the blueprint. Drawing is defined as making 3 movements over the blueprint to simulate drawing 

with the pen no more than 1 cm above the blueprint.  Move the pencil around on the blueprint and leave it on the 

blueprint ____________ 20 points 
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Challenge 3: Build 

Part of engineering is building things. Let’s get building.  The 3 colored bricks begin in base and can not be snapped 

together in base.  The object is to stack the bricks at the end of the yellow line. There will be 10 points awarded per 

block stacked at the end of the yellow line in quadrant 6A for a total of 30 points available.  The base block must be 

touching the T at the end of the yellow line. 

____10 points _____10 points _____ 10 points 

 

 

Challenge 4: Tighten the screw 

The robot’s job is to “tighten” the screw.  In a factory setting it can be monotonous to have the job of tightening screws.  

Robots are taking over these tedious jobs.  Your team’s robot must move to the location of the screw and turn it a 

minimum of 3 rotations. The screw is in the top right corner of quadrant 4F. 

_____10 points 
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Challenge 5: Using the Pulley, raise and lower the construction worker 
 

The robot must raise and lower the engineer that is working on engineering the launch pad for the space shuttle.  Be 

extra careful not to drop him or points will be deducted. The launch pad is in the top right of quadrant 6D. 

_____30 points _____ -15 construction worker was dropped rapidly 

 

Challenge 6: Cover the unstable structure (Hint, Hint) 
 

This structure contains dangerous radiation and is very unstable.  It must be covered and contained so it can be safely 

disassembled.  Do not knock anything over in the process of covering it or it could be a major disaster.  Place the clear 

plastic cup over the bricks without moving or knocking down any of the bricks.  The clear plastic cup starts in base.  The 

unstable building will be located in the center of quadrant 2B.     ____________40 points 
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Challenge 7: Move the house (Hint, Hint) 

The land has become unstable in the town due to mining and the buildings are being relocated to a new location. The 

challenge is to move the building along the road from its starting point F 9 to its new resting place B8.  It does not matter 

which direction the building is facing when you start or when it is set down, but the robot must follow the road while 

moving the building.  The team leader must let the judge know if the house is not set up the way they want it before 

they start the challenge. 

____   40 points 

  

Challenge 8: Build a dike to prevent flooding 

The new town is on the edge of a body of water that has been known to cause flooding.  The Challenge is to build a dike 
using 10 2x4 bricks along the edge of the body of water between the new location of the building and the body of water.  
The bricks must not be any more than a centimeter apart.  The bricks must lay on the mat in a single layer and cannot 
have anything under them.  They can be hooked together but cannot have anything under them when they are placed 
on the mat.  The bricks start in base.  Let’s see your engineering minds at work. 
____  ____  ____  ____  ____  ____  ____  ____  ____  ____ 5 points per brick 
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Challenge 9: Lay the power line 

The town needs a new electric line.  The electric line (piece of yarn at least the length of the pink line) starts in base. Lay 

the electric line along the (pink) road using your robot. 

____   10  points 

 

Challenge 10: Bring the rocket to the launch pad 

Engineering and the space program.  The rocket starts in base. The challenge is to place the rocket beside the launch pad 

and in quadrant 6D to get it ready for launch into space. 

____  20  points 

 


