Robotics Learnings (2005 to 2017)


1) Always control the game piece (2005 Atlanta World Championships - Curie Division Finals)  
In the last few seconds of the final match, the robot dropped 2 game pieces it could 
easily have scored, either of which would have won the 3rd match.  The team would 
have been the first rookie team to win a Division Championship and proceed to the 
Einstein field for the WC semi-finals (this didn’t happen until 2010).  A clamping 
mechanism to hold the game piece is all that was needed.

2)  KISS – Keep It Super Simple (2006 Portland Regional)

Even though we won the Chrysler Engineering Excellence Award for design and were one of 30 robots featured in the only FIRST Robotics book published, the robot did not function well due to its complexity.  A simpler robot would have done better.
3)  Keep the COG low (2006 Portland Regional)

The robot was our first to use the “West Coast Drive System” of 6 driven wheels with the center wheel dropped 1/4 inch.  The bonus for this year’s competition was 25 points for climbing a 45 degree ramp to park on a flat spot.  The robot motors, mechanisms and center of gravity were so high that it tipped and would fall over whenever it attempted to navigate the ramp.  We could not score bonus points.

4)  Do the Math - Check designs for potential damage (2007 Portland & San Diego Regionals)


This robot had an articulated arm to hang an inner tube on a peg 9 feet in the air.  Students were concerned that it could be damage if another robot ran into it during competition and we would not have time to replace it.  One of the team members did stress calculations and checked them with the AP Physics teacher. The arm was slightly bent but not damaged and was still functional 7 years later.

5)  Always use roller bearings instead of slider bearings (2008 Seattle Regional)

The slider bearings used on the rails holding our yoga ball “salad tongs” grabber tended to stick and hang up after a few up/down cycles.  Roller bearings would not do this and would have provided reliability we did not have for better robot performance.

6)  Record correct robot performance when Scouting (2008 Seattle Regional)


One of the Scouts gave credit to a robot for accomplishing a task it had never done.  We chose that team during Alliance selection and found they could not do that important task.  With accurate scouting information we make excellent alliance partner choices.  Errors crater our possibility of having a successful alliance.

7)  Having two teams in the playoffs on Saturday is more fun!  (2009 Portland and Seattle Regionals)

BUT puts lots of stress on the coaches.  Enough said.

8) You can’t win by defense alone. (2010 Portland and Seattle Regionals)


The robot soccer ball kicker did not work on either robot.  Both drivers were very skilled shutting out most alliances and were selected by good alliances.  Even though we could stop one robot from scoring a second robot could easily make goals.  If either robot could have kicked a ball they could have limited the scoring opportunities as well as stop opposing alliance scoring.
9)  Learn from others’ improved designs and apply to our robot. (2011 Portland and Seattle Regionals)


The robot handled inner tubes similar to 2007.  Students examined the claw and arm design of the NASA sponsored team The Beach Bots Team 330, which won the 2007 Los Angeles and San Diego Regionals and applied those ideas to our robot.

10) Watch what is being discussed on cheifdelphi.com that can be applied to our robot. (2011 Portland and Seattle Regionals)


The robot had to carry a minibot which was required to climb a 10 foot steel pole 2 inches in diameter.  Our first design failed miserably.  We borrowed an effective minibot from the Camas Team 2471 in Seattle which helped us win the Seattle Cascade Regional with them.  In Portland we used a design the Team Captain found a World Class design on Chief Delphi could make the climb in just over one second.
11) Listen to Coaches and follow their suggestions. (2011 Portland and Seattle Regionals and St. Louis World Championships)

Occasionally the arm used to pick up and hang tubes would go past the software stop and not hit the limit switch placed to shut off the arm raising motor.  This failure allowed the arm to go past the top dead center (TDC) of the robot and fall down the back side of the robot, blocking the minibot from being launched.  The motors and gears were not strong enough to bring the arm back thru TDC.  The coaches twice recommended mounting a mechanical stop to prevent the arm from reaching TDC. Students did not install it so we had to re-learn again at FIRST WC.  It was essential that the minibot worked to win matches.  The failure in Portland cost the team the Regional Championship.  Failure at WC prevented our being picked on Saturday.
12) Follow original game plan strategy when it is a good one to achieve greatest success. (2012 Seattle Olympic Regional)


Team was ranked 3rd and selected two very capable teams as alliance partners.  Drive Team Captain changed the scoring strategy (w/o discussing with coach) after winning the first semi-final match.  Other alliance tried/failed to balance 3 robots for bonus points.  Fear of possible success made him change strategy in 2nd match and try to balance 3 robots rather than continue scoring with one robot and balance the other two.  This strategy won the first match and our alliance was ahead in the second match.  (We had spent 3 practice matches and could not balance 3 robots.  It was silly to expect that our alliance would be able to do it in the finals.)  When the balance failed we lost the match by 4 points.  Two subsequent matches had (unreplayed) field faults which caused us to lose the third match and be eliminated instead of advancing to the finals. That alliance went on to easily win the finals and championship.
13) Do not use aluminum sprockets with steel chains on drive mechanisms. (2012 St. Louis World Championships)

To reduce weight aluminum sprockets were swapped out for steel sprockets.  With the high rate of use and constant change in direction forward and back, the steel chains wore down the aluminum sprockets to rounded nubs and the drive chain failed making it impossible to finish the match with bonus points.  In spite of finishing 17th we were not picked to play on Saturday due to robot failure in a late match.
14) Use #35 chain on drive wheels, not #25 and/or ramp current to drive motors.  (2012 St. Louis World Championships)

Constant full throttle forward and back driving put enough stress on the smaller gauge chain to cause links to break.  After several repairs and a missed match, the drive program was changed to ramp motor current when full throttle control was selected so stress was lowered to the chain.  We could not change the chain to #35.  We were not selected on Saturday even though we were ranked higher than several selected teams and became 1st alternate(but no teams failed in finals).  See Learning #13.
15) The robot must be tested and working when bagged for greatest chance of having good performance at a Regional/District Competition. (2013 Portland, Utah & Oklahoma City Regional Competitions; 2014 Mt Vernon, Wilsonville & Corvallis District Competitions)

Neither robot was anywhere near functional when bagged.  The amount of repair time at each competition was not enough to get full functionality.  All practice matches were not used and robots performed poorly during competition.  2013 is the first year ever that we were not on a list to be selected by an alliance.  Since our goal is to always play on Saturday, we did not meet goal for only the second time in 8 years. Since then it has happened again twice.
16) Control the code being installed on the robot after it has been tested.  (2014 Mt. Vernon, Wilsonville & Corvallis District Competitions) 
DO NOT allow untested code on the competition robot or performance suffers at a competition.  Code is NOT TESTED by only running it on a test platform.  It must be tested on the competition robot before using it in a match.  Proper integration of software is required so small software modules are tested with the rest of the operating program to ensure no degradation of robot performance results.  Doing it and asking forgiveness later is NOT and acceptable practice.  See Learning #11.
17) Untested mechanical devices should not be installed on the competition robot without adequate testing before a competition match.  (2014 Mt Vernon, Wilsonville & Corvallis District Competitions; 2015 Portland District Championship) 
No device can be installed and expected to work in competition without adequate testing to ensure the new device does not interfere with the fundamental robot.  This year a ball grabber enhancement was added which interfered with the ability of the robot to shoot a ball and score. Testing is the only way to ensure no degradation of robot performance results.  We repeated this learning in 2015 with a wall scaling climbing mechanism that was NEVER tested on a practice ‘bot.  See Learning #11.
18) Only checked batteries should be taken to the competition floor. (2015 PNW Wilsonville Competition Finals)
During competitions only the person(s) responsible for maintaining battery charge shall handle batteries.  During this competition a battery identified for test use only was brought to the field by a programmer who thought a charged battery was needed and did not check with the battery people first.  That battery was defective, caused the robot to reboot and not operate during a critical semifinal match.  We did not progress to the finals.
19) Check electrical connections before competitions, but not by pulling on them.  (2015 PNW District Championship Finals)
When building the robot it is a good practice to tug on electrical connections to ensure crimps and solder connections are mechanically solid.  At competitions, pushing on them to ensure proper seating and connection is advisable so unwanted disconnections are not created that will cause the robot to malfunction.  Because of our malfunction, two other teams did not win the championship they deserved.
20) Never miss a Match (2016 PNW District Championships)
Missing a match during the District Championships is seen by Scouts as a robot failure and inability to compete reliably, which are reasons to not pick it on Saturday.  In this case the team Captains made a poor choice and did not discuss it with the Coach.  The whole team suffers when this is done.  See Learning #13.
21) Re-Learned KISS principle (2017 PNW District Qualifying Competitions)
Focus on simplifying mechanisms for repeatable operation and simple repairs.  Climbing a rope for 50 bonus points was critical to alliances winning matches.  Our two robots did not grab the rope quickly and did not climb reliably every time.  Neither robot was picked on Saturday for finals play for one of the few times in our team history.  Robot must be reliable and able to be repaired in 20 minutes. (Re-Learning of #2)
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