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Robot Requirements:  

1. Size: 12”X12”X12” 

a. This limit applies to the resting position of the robot. The robot will start the 

competition in this configuration. Robots are allowed to exceed this dimension if it 

can move itself into this position. For example, a robot may have an articulated 

arm that folds outside of the 12” X 12” X 12” volume. This is allowed provided 

that the robot can move itself into position without any help from an external 

person or object physically touching the robot. 

2. Weight limit: None 

3. Maximum Competing Team Members: 5 or fewer. 

a. Teams may have support from others outside of the 5 member core team, but 

this support should be peripheral support; less than 10% of the total robotic 

effort. 

b. Teams should be dressed professionally for the conference. Institution shirts are 

encouraged. 

c. External entities such as faculty, staff, contractors, and consultants must be 

utilized in an advisory role only. Students should be the only one who physically 

touch parts, code, and other project assets.  

d. Universities with multiple teams are allowed to share team members.  

4. Multiple teams per school is allowed and encouraged. 

5. Cost: is not a factor this year. 

6. Robots must have a red light which shall be prominently placed which will illuminate only 

when the robot is in autonomous mode. Teams may be required to illustrate that this 

feature functions properly before the event. 

7. Teams may not explicitly construct their robot out of a kit. 60% of the robot as judged by 

the event coordinators must have been constructed out of discrete components by the 

team. 

8. Teams must design their robot so that the batteries are easily removable. Teams should 

not have to remove fasteners, zip ties etc. to remove the batteries. 

9. Neither teams nor their robots are allowed to damage assets owned by the hotel, 

ATMAE or other teams. 

10. All batteries must be labeled with your team name and a battery number. These 

batteries must be registered with the event staff upon arrival at the conference. 

11. Teams are not allowed to have any offensive robot names. Team robots are required to 

have a name.  

12. Team members should be dressed professionally and appropriately (University branded 

shirts, clean, no loose clothing etc.) 

 

  



Prize Opportunities: 

There are many opportunities to win with ATMAE Robotics. Rubrics will be published for these 

and potentially a few additional categories in the near future. Some of these awards will also 

have prize money contingent on event sponsorship. 

Best Technical Report (Due 2 weeks before the conference) 

Best Presentation 

Build Quality 

Electromechanical Integration 

First Place Overall 

Second Place Overall 

Third Place Overall 

Popular Choice 

 

Safety Requirements: 

 

Emergency Stops: 

All robots must have a mechanical emergency stop mushroom button (similar to this) mounted 

on the exterior in an easily accessible location. This emergency stop button must control an in-

line main power relay to function as a mechanical disconnect means to disconnect power to all 

components of the robot. No components of the robot are to be energized while the emergency 

stop is activated. In addition, all robots must have an emergency stop button located on the 

hand held robot controller. The hand held controller is required to be held by a qualified driver at 

all times while the robot is energized (i.e., while either emergency stop buttons are NOT 

activated). The following technical brief should be used as a design guide: Emergency Stop 

Push Buttons. 

 

Teams are required to demonstrate both emergency stop mechanisms before the event to the 

event judges to be eligible to compete.  

 

Lithium Battery Fires 

(From: http://www.towerhobbies.com/help/ama_lipo/index.html) 

Lithium batteries are becoming very popular for powering the control and power systems in our 

models. This is true because of their very high energy density (amp-hrs/wt. ratio) compared to 

NiCd's or other batteries. With high energy comes increased risk in their use. The principal risk 

is FIRE which can result from improper charging, crash damage, or shorting the batteries. All 

vendors of these batteries warn their customers of this danger and recommend extreme caution 

in their use. In spite of this, many fires have occurred as a result of the use of Lithium Polymer 

batteries resulting in loss of models, automobiles, and other property. Homes and garages and 

workshops have also burned. A lithium battery fire is very hot (several thousand degrees) and is 

an excellent initiator for ancillary (resulting) fires. Fire occurs due to contact between Lithium 

and oxygen in the air. It does not need any other source of ignition, or fuel to start, and burns 

almost explosively. These batteries must be used in a manner that precludes ancillary fire. The 

following is recommended: 

 

https://www.grainger.com/product/30G248?cm_mmc=PPC:+Google+PLA&s_kwcid=AL!2966!3!50916779397!!!s!81031655277!&ef_id=WXVSbAAABIrvXHrl:20180213190810:s&kwid=productads-adid%5E50916779397-device%5Ec-plaid%5E81031655277-sku%5E30G248-adType%5EPLA
http://literature.rockwellautomation.com/idc/groups/literature/documents/wp/800-wp008_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/wp/800-wp008_-en-p.pdf
http://www.towerhobbies.com/help/ama_lipo/index.html


1. Store, and charge, in a fireproof container; never in your model (robot). 

2. Charge in a protected area devoid of combustibles. Always stand watch over the 

charging process. Never leave the charging process unattended. 

3. In the event of damage from crashes, etc, carefully remove to a safe place for at least a 

half hour to observe. Physically damaged cells could erupt into flame and after sufficient 

time to ensure safety, should be discarded in accordance with the instructions which 

came with the batteries. Never attempt to charge a cell with physical damage, regardless 

of how slight. 

4. Always use chargers designed for the specific purpose, preferably having a fixed setting 

for your particular pack. Many fires occur in using selectable/adjustable chargers 

improperly set. Never attempt to charge Lithium cells with a charger which is not 

specifically designed for charging Lithium cells. Never use chargers designed for Nickel 

Cadmium batteries. 

5. Use charging systems that monitor and control the charge state of each cell in the pack. 

Unbalanced cells can lead to disaster if it permits overcharge of a single cell in the pack. 

If the batteries show any sign of swelling, discontinue charging and remove them to a 

safe place outside as they could erupt into flames. 

6. Most important: NEVER PLUG IN A BATTERY AND LEAVE IT TO CHARGE 

UNATTENDED OVERNIGHT. Serious fires have resulted from this practice. 

7. Do not attempt to make your own battery packs from individual cells. 

 

These batteries CANNOT be handled and charged casually such as has been the practice for 

years with other types of batteries. The consequence of this practice can be very serious 

resulting in major property damage and/or personal harm. 

Violation of any of these battery safety protocols can result in the termination of your team from 

the competition. 

 

 

Tentative Event Schedule 

 

There will be a robot viewing on Wednesday night (subject to the event agenda). After this 

viewing, the robots will be quarantined until 1 hour before the first robotic event.  

● All batteries must be removed from the robots while in quarantine and placed on the 

table provided for your robot in the robot prep area. All batteries must be accounted for. 

● Teams are not allowed to charge batteries while the robot is is quarantine.  

● Teams are not allowed to work on software or any other aspect of the competition during 

the quarantine time period.  

 

Defuse the Target Challenge: (Robotic Competition #1) 

 

Overview: 

Robots navigate a maze (exact configuration to be constructed onsite)  



to be constructed of 2X4s autonomously to seek and diffuse a target. The target is diffused by 

cutting the red wire, which is completed via remote control and out of the line of sight by the 

participating team. 

 

Because to the type of challenge, I will respectfully request that involved participants refrain 

from referring to the target as a “bomb”. We really want to avoid scaring hotel guests or staff. 

 

Details: 

The maze will be approximately 8’ X 16’, constructed of standard 8 foot 2X4s. The maze will 

have interior features constructed of 2X4 segments. An example arrangement of the maze is 

illustrated in illustration 1 below. 

● The minimum gap between features shall be 18” 

● The maze will be constructed onsite after robots have been quarantined after the 

robot showing on Wednesday night. 

● The target area may or may not be against a wall of the track.  

 

 

 

 

 

 
Figure 1: Possible configuration of the maze with example obstacles.  

 

The target will be placed on the target area, which will exist as a black and white square 

checkerboard pattern of printed poster board which will be taped to the floor of the event arena. 

This pattern will be 24” X 24”. The squares will be 1” X 1”.  

 

 

 

Target Area 

 

Robot Start 



Robots will start within the robot start box, which will be indicated by aluminized or duct tape 

attached to the floor of the maze. The robot start box will be approximately 18” X 18”. Robots 

can start facing any direction the team desires. 

 

The target will be 14”- 20” in length and will be 4”-8” tall, with 4 colored wires 20 AWG Green 

Black Red Blue (no stripe). Wires will be attached to the target via a flat wire target area 

attached to the target which will be approximately 4” X 4”. The wire target area will be oriented 

at approximately 45 degree angle with respect to the floor. Expect the wire target area to be 

between 4”- 7” above the maze target area surface. Wire length will be approximately 3.5”. 

Spacing between the mounting holes on the wire target area will be approximately 3”. The four 

wires will be routed randomly between the four mounting points on the wire target area as 

shown in illustration 2. The red wire will be installed first, so that the other three wires run on top 

of it.  

 

Our intelligence about the target informs us that pulling on the wires will cause the target to 

discharge. To successfully diffuse the target, the red wire (only) must be mechanically cut (not 

pulled out).  

 

A cut wire is determined by breaking the wire with both ends still attached to the target. Wires 

will be attached to the target via adhesive or other mechanical means. Event judges will attempt 

to bow the wires away from the target wire area for each team to enable the best chance for 

success. Teams may or may not have the same configuration of wires. 

 

When creating the bundle of wires, the judge will install the red wire first, followed by the other 

color wires.  

 

 
Figure 2: Approximate arrangement of wires on the wire target area 

 

 

 



The target will be fabricated so that it is semi-rigid so that accidental bumps will not allow it to 

easily roll away. However, teams will be penalized for bumping the target with the body of their 

robot. 

 

Once the robot finds the target area, it must signal the operator via light, sound, or some other 

obvious method so that the judges, team, and spectators all know that it has found the target 

area. 

  

Once the robot has signaled that it has found the target area, the operator will be able to 

remotely control the robot to defuse the target by cutting the red wire.  

 

The operator is required to be out of sight of the competition (isolated) while they are operating 

the robot. This is to force the operator to use only the robot to locate and cut the red wire of the 

target. 

 

Five minute time limit to solve the maze, find the target, and defuse it. Teams will have two runs, 

the best of the two runs is scored. 

 

Team order will be determined by random draw. Teams will use the same order for the second 

run.  

 

Teams are allowed to work on or repair their robot in between runs if needed or desired without 

penalty.  

 

Time to solve (faster is better) is the primary metric for this event. Accomplishing tasks subtracts 

time, penalties add time. 

-target area located autonomously within 5 minutes -2 minutes 

-target defused -3 minutes 

-auto find and defuse -5 minutes 

 

Time penalties: 

-target bumped by robot body +1 minute (even in autonomous mode) 

-team timeout to touch the robot or restart +1 minute 

-incorrect wire cut +2 minutes for each wire 

 

Scoring: 

First place wins 10 points towards the total competition. 

Second place wins 8 points towards the total competition. 

Third place wins 6 points towards the total competition. 

Fourth place wins 4 points towards the total competition. 

Fifth place wins 2 points towards the total competition. 

Sixth and lower win 0 points towards the total competition. 

 

 



Robots cannot actively interfere with the opponent's robot. 

Teams are not allowed to sabotage another team’s robot in any way.  

Teams are allowed to help other teams without penalty. 

 

If you are found in violation of the quarantine or do not participate in the viewing, your team will 

not be eligible to compete in the competition. 

 

Carpet and Flooring Pattern: 

The robotic competitions will take place on either carpet or a wooden floor. Please be prepared 

for either of these options. The pattern can be found in the following illustrations: 













 
 



Robot Tag (Robotics Competition # 2) 

 

Teams must provide a provision for the magnet to attach to their robot on the back of the robot. 

This mount point must be constructed of a nonmagnetic ferrous metal. Teams may not provide 

any means of strengthening the attachment point of the flag such as additional magnets, 

adhesives or surface treatments other than painting the attachment point with a standard (not 

rubberized) paint coating to prevent rust. 

Magnets and flag materials will be provided for this event by ATMAE. 

 

Teams may not provide any means of protecting the flag. This includes the use of fans to direct 

or control the movement of the flag. Teams may defend themselves by driving in reverse for a 

few seconds, but teams may not drive in reverse to protect the flag for an extended period of 

time. Doing so will result in a verbal warning. Subsequent warnings will result in disqualification. 

 

The area for robot tag will be approximately 8’ X 8’.  

 

Up to four robots at one time are allowed to compete during robot tag. 

 

Tag order will be determined by the same drawing used for the previous robotics competition. 

 

The flag shall be magnetically attached to each robot by one of the event judges. The flag will 

then be draped down to the ground. The judge will measure 8” of material on the ground beyond 

the outer frame of the robot. The judge will trim the flag so that 8” of material engages the 

ground when the robot is not moving. The attachment point must be centered on the back of the 

robot, and the attachment point must be no more than 5” off of the ground. 

 

In the event that a robot accidentally removes its own flag, the event will be paused and the flag 

will be replaced without a point penalty. If the robot does this repeatedly (more than 3 times) the 

opponent will be declared the winner. 

 

Teams are allowed 5 minutes to swap batteries between rounds if desired. 

 

Teams are allowed to build a remotely operated mechanism, if desired, to assist with the 

capturing of an opponent’s flag. This mechanism is allowed to be removable for the other 

events. Teams are allowed to have up to a 12” X 12” X 16” robot for tag. 

 

The only way that this mechanism can be used is to pin or grab your opponents flag.  

 

Overly aggressive mechanisms, or mechanisms which operate in constant motion will not be 

allowed. Remember, we have spectators, and we do not want any flying debris. 

 

Purposefully aggressive behavior will immediately disqualify a team. This is not a battle! 

Robot Tag will be the last competitive robot event. 

 



Please use the ATMAE 2018 Robotic Competition Social Link forum for all communications for 

this competition – JOIN HERE! 

http://www.atmae.org/group/2018Robotics
http://www.atmae.org/group/2018Robotics
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