2026 MS Robotics

Overview

The mission of your team is to design, build, assemble, and operate a robot that can pick up objects (pay-
loads) of varying types. Navigating through/around various obstacles to gather payloads. Then place
payloads into a payload drop off area on a specific target. The course is designed to test the handling,
maneuverability, hardware capabilities, and driving skills of your robot.

The event will consist of a check-in and inspection of the team members, robot, and all equipment
associated with controlling the robot.

Robotics competitors are to engineer and build an open-source or commercially available robot.
Different robots may have different capabilities, but to complete all required tasks, the robot should be
able to easily pick up a variety of payloads and deliver them to the designated payload drop off area and
place them on various targets.

Competitors are encouraged to research, design, produce, and test their robots to meet the challenges
of the year.

The Mission

e Team/Driver Meeting: Thirty (30) minute maximum for all teams at the assigned time. At the end
of the meeting the event will begin.

e Mission Time: Ten (10) minute running clock. Clock will be stopped when all payloads are

dropped in the target areas or when the 10 minutes expire.

There will be 10 possible payloads for the robot to recover and deliver to a target area.

The course will be approximately 10’ x 10’, constructed from PVC pipes and fittings.

Robots may carry only one payload at a time.

Sets of payloads will each have their own set of obstacles—including overhead obstacles, uneven

terrain, and navigation challenges. All payloads must be gathered from their specific course and

obstacle areas (IE: robots cannot reach from one obstacle area over to another obstacle area)

e Drivers will control robots via FPV (first-person view) or visual (line of sight) control methods. A
secondary driver may also use FPV (goggles, video screen, phone, etc.) or visual methods to
complete payload handling tasks.

Spotters may assist by communicating the robot’s location and identifying visible targets.
Payload Process: All robots will start from the launch area (16”x16"”x16 Starting Garage), then
choose a payload to acquire, collect the payload, and return to the drop area. Payloads must be
placed in the appropriate drop zones to receive credit. Payloads will be organized by the event
coordinator or judge. All competitors will have the payloads in the same starting locations.

No outside devices may be used to hold, stand, or modify the provided payloads.

The Judging Team will tally up successful drops to specified targets during the 10-minute time.



Overview / Procedures

Robots must remain inside the competition area. No exceptions. Violations will result in auto-
matic disqualification. Robots are deemed outside the competition area if they touch the
ground outside of the PVC pipe perimeter.

The event coordinator will assign pit areas for teams to prepare and work on their robots.
Points will be scored based on payload drop completion and successful obstacle completion for
each payload group.

Robot operation will stop when 1) all payloads are completed or 2) 10 minutes have expired.
Time will be recorded. In the case of a tie in points, the team with the faster time will be ranked
higher.

Course obstacles location and payload locations will be determined at the conference by the
event coordinator. Layout will be viewed at the time of check-in for team planning.

Targets within the payload drop off location will be determined at the conference by the event
coordinator. Layout will be viewed at the time of check-in for team planning.

Regulations

1.

10.

11.

12.

All competitors must follow the safety guidelines and precautions of the event. Violations may
result in a warning or disqualification, depending on severity.

All robotics competitors are required to wear safety glasses at minimum both in both the pit
area and the competition area.

Upon entering the competition field, at the discretion of the event coordinator or other author-
ized personnel, a team may attach the battery and power on their robot.

When outside the competition area, all batteries must be unplugged from the robot. At the dis-
cretion of the event coordinator or other authorized personnel a team may attach the battery
and power on their robot for testing.

Robots may only operate within the competition field or designated testing areas as determined
by the event coordinator.

Robots must maintain physical contact with the competition field surface at all times. They may
not become fully airborne, whether intentionally or unintentionally. Brief, incidental loss of con-
tact (e.g., wheels lifting due to terrain) is allowed. Intentional jumping, flying, or hovering is pro-
hibited.

Any payload that exits the field (“touches the ground outside the field perimeter) is no longer
eligible and is considered "dead ", robots can continue to another payload.

Robots must only acquire the payload(s) from within the designated areas for that payload(s).
Robots are not permitted to reach or travel over course area dividers to retrieve or return pay-
loads.

Obstacles are not to be moved. If the robot intentionally displaces an obstacle by changing its
position or orientation to gain an advantage, a 10-point penalty will be assessed. Judges will de-
termine whether any affected payloads are still eligible. Note: For the forest obstacle. If any
“trees” are knocked over from the forest base then a penalty of 2.5 points per tree is assessed.
If the forest base is moved then a 10-point penalty is assessed.

Humans are not to interact with the robot during the match. If a member of the student drive
team interacts with the robot a 5-point deduction will be assessed for each interaction. Also, the
robot must be moved and reset in the launch area (16”"x16”x16 Starting Garage)

Payloads are to be transported from the obstacle areas to the payload drop off area and then
placed on specific targets. The targets in the payload drop off area are not be removed from the
payload drop off area, but may be moved within the area.

Violations of any of the above regulations may result in disqualification as determined by
judges/event coordinator.



Course Obstacles/Payloads/Targets:

Payloads will be similar to those shown below; 2 of each for a total of 10 payloads.
e Wooden Eggs- Here
e Rings, Cones, and Bean Bags - Here
e Spring Toy - Here
Targets - Ten (10) pts for each successful drop completely in the payload drop off area in the target below.

e Bean Bags will be placed in a 6-quart storage bin shoe box. The box will be open with no top/lid.

Wooden Eggs will be placed in a cardboard dozen egg carton. The egg must be properly placed in
a position for a singular egg. The top flap/lid of the egg carton will be removed.

Rings will be placed on the center vertical pipe of the Ring Post stand shown below.

Cones will be stacked on top of another cone (1 cones will be placed as a target in the payload
drop off area, 2 other cones will be placed as payloads in an obstacle area).

e Spring toy must be placed inside 1 of 2 3-inch PVC Couplings. There will be 2 couplings; spring
toys must be placed individually into the couplings.

Ring Post Stand

PARTS LIST
1TEM QY. PART NUMBER DESCRIPTION
1 3 Tee Socket- 1/2" Tee
2 7 1/2" x 3" PVC
2 I 1



https://www.amazon.com/dp/B081N2KB55
https://www.amazon.com/Alyoen-Carnival-Outdoor-Plastic-Children/dp/B089PVVKT5/ref=sr_1_2?crid=31LRF6GQ1GMU1&keywords=bean+bag+and+ring&qid=1660768530&sprefix=bean+bag+and+ring%2Caps%2C89&sr=8-2
https://www.amazon.com/Original-2-75-inch-Diameter-Just-Play/dp/B08GHB4BGB/ref=sr_1_5?crid=1EVCXOYNKLY9W&dib=eyJ2IjoiMSJ9.NiOFQIZXOhCxsmIsYxy963huttFBu03NqPgSIBcr9CdVD20NOgHhJD9nZPj3TiMH33wENjEEd2qpDTGPrIBU13fYR_bI3NIyxjzHxjDeiHe2EXBrxyDtrizPVbFv7p1qYG5ZcKxb4pUTnZIBuD39EIWBXJmZb5-H0zSoFCZZ3kXlze9rvf6QgAE7NVlpHQIWYeM1LEmysF7Fq5sDfYV7LzFmDDjXaTpbMD-Q_WFewFi_QjkQPZt4yzBRAjeQ5kFNE1vmLSeQMiDapOUmsH97dni6mb0wglibiYsSmNpWI3k.OiXHv01Hh0jrHp_N5qFhT1uaCRalSGCf0Hpd-JiX12k&dib_tag=se&keywords=slinky&qid=1722624880&sprefix=slinky%2Caps%2C104&sr=8-5&th=1
https://www.amazon.com/Quart-Storage-Box-Single-Kitchen/dp/B007WVAT7O/ref=pd_lpo_d_sccl_2/135-7206750-0520423?pd_rd_w=YMvgr&content-id=amzn1.sym.4c8c52db-06f8-4e42-8e56-912796f2ea6c&pf_rd_p=4c8c52db-06f8-4e42-8e56-912796f2ea6c&pf_rd_r=XZMZW1B9H7TBGQR0G000&pd_rd_wg=PNecH&pd_rd_r=3dd91c0b-3da6-4cac-a2d0-9bd65076fe61&pd_rd_i=B007WVAT7O&th=1
https://www.homedepot.com/p/Charlotte-Pipe-3-in-PVC-DWV-Coupling-PVC001001200HD/203390807

Obstacle 1 — The Shelf -made of 4” PVC Pipe and a piece of %4” plywood
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Obstacle 2— The Forest — 10 pieces of %4” x 8.5” long PVC pipes standing on end in a wooden holder
(2.5pt deduction for each tree knocked over)
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1 1 /4724335 board 1.25" holes 1/2"deep
2 10 |8 1/2"x 1/2" pve pipe
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Obstacle 3 — Hills and Valleys- Made of wood mounted to a piece of %4” plywood. Alternatively, the hills
may be 3d printed and placed on %4” plywood.
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1 1 Hills and Valley Base 24"x36"x1/4" Plywood
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Obstacle 4- The Meadow- 24”x36"” Turf Grass 1”-1.5” tall — similar to here

Obstacle 5- Hurdle- Made of %4” PVC, the robot must pass under to get to the payload.


https://www.amazon.com/OLanto-Artificial-Outdoor-Realistic-Entrance/dp/B09ZL7LBTB/ref=sr_1_4?crid=2J7N7ZIF7ATWS&dib=eyJ2IjoiMSJ9.p4gsYxqLUVfNJoYXGpxIQc5K0oN1O6THS8TQjEewGuOZPPdSWvB2rAX81riYRjMutyAexLziskAeyUW4mS869ahE_WCfOfwaLekGrKvShUChognQicsS4VCstv_-4EIICQqca0TxSAeCYeLXEpVPgpqfm8EKvZ5uaIAmv1H8BvscpNoLd2-KIsHcDGFYZaDyikBNjruXd1LzQ8aRpb956nKIeMiqmvHLlQ9micQyETbtxzytSgvjy2rOyG8MJ6LhsihpqxJzYaO_naI_ktCaSgRp6mBRvwoJeNnVRevqsb8.WnnA4xPo85aihyEI6F9uH9-_A2GBDS_ya8jdV4U7rAw&dib_tag=se&keywords=artificial%2Bgrass%2Bmat&qid=1722631711&s=lawn-garden&sprefix=artifical%2Bgrass%2Bmat%2Clawngarden%2C87&sr=1-4&th=1

Team Number

Time

Payload Run

Successful

Run Total Points

1 | Wooden Eggs

X 10pts

2 | Cones

X 10pts

3 | Rings

X 10pts

4 | Spring Toy

X 10pts

5 | Bean Bags

X 10pts

Deductions

Total Points

/100

Trees knocked over

X 2.5 pts

Times Robot goes out
of obstacle boundaries

X 10 pts

Times Obstacles are
displaced, or
orientation are
changed. (other than
trees)

X 10 pts

Times Human interacts
with robot while it is
on course.

X5 pts

Total Deduction -

Final Total Points

/100




Competition Field

General location of starting garage and payload drop off area may be taped to the floor to allow

students/judges to see areas.
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