January 18, 2006

Robotics Team Minutes
I. Open Meeting

II. Take Roll

III. Business

A. New Business

1. Routine 

2. 10 New Foam Balls for the Robot

IV. Closing Meeting

Minutes:

I. Meeting is called to order at 3:00 pm.

II. The following people were present (random order): Kevin, Areg, John, Evan, Angie, Dalar, Nikiya, Will, Scott, Antonella, Emily, Glory, Karo, Gevorg, Raffi, Harout, and Josh. Mentors: Mr. Devore, David, Mark, and JPL Mentors. 

III. Business

B. New Business

1. We discussed the robot design as a group and decided to split up into two groups, one working on the lower region of the robot (pickup and storage), and the other working on the higher region (shooter, etc.), with the constraint that both teams could use up to 4 motors.

2. We got ten new balls. Mr. Devore’s Warning: You will be banned from using the balls if you use them for recreational purposes. 

IV. The meeting was closed at 8:30 pm. 

Robot Design Options

We should be focusing on the following, but within the constraints of the size and weight of the robot:

· Elevation/Azimuth

· Shooter location

· Shooter & ball receiving 

· Mechanism to pickup balls

· Receive balls from human

· Store balls

· Dumper/Lower scorer

Options:

Shooter (Karo, Will): They built a prototype shooter, which could be adjusted so that they could test different configurations. With a one-wheel shooter, the ball would curve and the shots weren’t very accurate. With two wheels, it was much more accurate. They were able to shoot the ball to a point within a certain radius fairly consistently. They also tried shooting into the goal outside. Again, they were successful; they estimated that 9 out of 10 balls were able to get into the goal from a distance of 27.5 feet. They tried shooting into the lower goal with the same shooter, but the accuracy decreased. They did, however, make a few shots. One of the concerns they had was that it would take a while for the shooters to prepare for shooting. They discovered that it takes a minimal amount of time to get up to speed, with the robot batteries. They created a spreadsheet with parameters that display figures for the specifications of the shooter. Every time a ball is shot, the speed of the wheels decrease by 12%. Yet, it takes less time to get from 88% to 100%. They have to consider the frequency of the shots, but it is easier to have frequent shots. They suggested that having a guide rail or deflector could possibly improve the accuracy of the single wheel. With the current prototype, they think it can shoot the balls as fast as they are fed into the shooter. A single-wheel shooter is approximately half the weight of a double-wheel shooter. How much does an angle need to be changed to get the ball into the goal at minimum and maximum distances?  

Will: He suggested taking the ball from a starting point at the bottom of the robot and making the ball go around to separate the exit point from the spinning wheel point. This allows the robot to have a low center of gravity, but also a high exit. His idea was to propel the ball from one point by having a spinning wheel at a lower region of the robot. The ball goes up a path to the top of the robot, where there’s another spinning wheel. The difficulty is being able to get the launcher to a point where you can aim it at the goal. If it had a guide that turned it to a certain point, it could direct the ball to any angle needed. They suggested possibly having a lightweight wheel for it to move, and a chain connecting them. The purpose of having two separate spinning wheels would be so that we can avoid the conveyer belt, and decrease the mass of the shooter, while having the exit at top of the robot. This would be lighter than a single wheel with a conveyer and an Archimedes screw, but the center of gravity would be lower. In this case, the motor, and loading mechanism are at the bottom. If possible, one motor will power both wheels at equal speed.  

Pickup from the Ground Options (Scott, Dalar, Gevorg): Scott was going through robotics championship pictures from 2002. One robot had a conveyer belt design. His plan was to have a slightly inclined conveyer belt that would lead the balls into the robot, which would be large enough to compress the ball but still allow it to move freely into the robot. That would be linked to another conveyer belt at an angle (vertical). It would go into approximately 10 inches of the chassis. The ball is brought up from the ground, into the storage, and through the conveyer belts. Another idea was to have a “net” under the robot that would send the ball to the storage. It uses the same idea as the tennis ball basket. This is to get the ball off the ground and into the robot. It has a devise on a hinge that goes down, picks up the ball, and allows it to roll onto a platform that then goes onto storage or loading. The balls are able to come together to a point where it’s just one ball at a time. This has to be retractable or already off the ground. Thus, the device requires a motor to retract it. It just has to be lower than the center of the ball. It was suggested to test this option independent of the operator.  Dalar had an idea of having some type of a roller. It would have an arm that would roll, which would “catch” the ball and move it up; it is similar to a lawn mower. This could double as a single wheel shooter, but close to the ground. It “scoops” the ball up with a little arm on it. It goes over, on top of the ball, rolls, and pushes the ball up. David’s concern for all the options was that the ball has to go directly from the ground to the shooter.  

Score Lower (Will): He suggested reversing the loading mechanism, so that the ball would come out the way it comes in. For Areg’s screw, we could reverse the direction it rotates. With Scott’s idea, if you have a conveyer with balls in it, instead of loading it into the shooter, you could stop the conveyer (in the vertical direction), reverse the conveyer, and let it shoot out of the robot at the bottom. You could have a storage container with a hinge, so that balls fall out at a declined angle. 

Human Loading: None. 

Feeding (Josh): The first idea was a feeding device that could store balls. They had a spiral-type design, so that the balls wouldn’t get stuck. It’d feed into the mechanism and push the balls into the shooter. The newest design has a storage basket. There would be a conveyer belt with a finger-like mechanism that would pick up the balls. The fingers would rotate around and drop it into some sort of device that is directly connected to the shooter. This is a storage device that’s lower down the robot. The conveyer moves the ball back up. 

Storage (Josh, Areg): Areg proposed an Archimedes screw. There’s a screw in the tube that picks up the ball and spins it around, which forces it to move upward. It must be big enough for the ball to fit in, but small enough so the ball overhangs the plate. The pickup mechanism drops it at the bottom of this device. A concern about building a high robot is that it’d make the robot really heavy, so it’d be hard to climb the ramp. 

Autonomy and Control (Alec): They are going to have the camera track the green light and shoot the ball into the center goal. This is a high priority. The most ideal position for the camera is to have it as close to the shooter as possible. The shooter would probably have some way of tilting so it can align with the angle of the camera. This will make shooting easier. If the shooter were on a turret, it would be easier. To alter the range of the shot, can you vary the speed of the wheel reliably? For control, we have triggers on the joysticks and buttons like last year. Buttons could control shooters to shoot balls. A high priority is to be able to reliably find and shoot at the center goal. The camera should help during human control too. 

Low Shooter: Is it easier to be blocked? 

High Shooter: It raises the center of gravity. Also, we can’t use the gravity feed for loading. 

Idea: One idea was to feed the ball through a lower point at the back of the robot, which would somehow end up at a higher point at the front of the robot, with 2 wheels. How far away from the spinning wheel can you put your exit point so that you don’t lose energy and accuracy? Using a tube takes up a large amount of our space. If you change the exit point of the ball from the side, does it change the other parts of the robot? Should the ball come out the front or side? The current shooter is about 28 pounds. We can possibly cut it down to 20-25 pounds.  

