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Abstract

This is Mesquite High School's second time being in¢bisipetition. We
decided to name our robot Catfish. This is most of our grdptdry at this type of
competition. We only have one person in our group thephéicipated before. This
project was not really started until late March, eaqyil. What got us into this project we 3
the challenge of trying to make something that you see padpteolder than us trying to
make.

We didn’'t have much trouble waterproofing our robot. Onfiostrtest, we only
had one leak. It was just through the insulation of tmesyand was an easy fix. Later or
we decided to switch lights. We made an acrylic shellHfem. During our practice
driving, and testing our robot for stability, and some otésts like; opening a door,
picking up items, and doing other small tasks we discovéadiater somehow got into
the shells of our lights. We had to get rid of the stetl make another otherwise the wai 2
would heat up, evaporate, than expand which would make thesplede.

We had two pools that we were able to test at. Oneowateachers pool, which
goes up to 5 %2 feet, and one that goes up to 8 %2 feet af onemembers house.

On our robot we have 4 white lights, and 8 motors. We halv&2 weight on our
robot to give it equilibrium. We also added two PVC pipeshenleft and right side of the
robot also for equilibrium.




Design Rational

In last year's completion it was evident that theotdiad problems with its
buoyancy, its stability, and its waterproofing. So withsthproblems in mind we set to
work on designing The Catfish.
We kept the exterior frame
housing and augmented it with
a chicken wire bottom to make
a bed and to fiber glass skids.
The water proof housing that
kept the electronic was thrown
| out however due to its tendency
to bend under pressure and its
leaking issues. It was replaced
by a 6 inch schedule 40 pvc
pipe that used a standard end-
cap and a flange sealed with &
half inch thick piece of acrylic.
N The acrylic plate allowed for uz
e L . to put a camera in the tube

giving us a great view of the arm
that is attached to the acrylic plate.
However to fully water-proof the
robot we filled the bottom of the
end-cap with two part epoxy and
then a urethane to seal the wires
once they were placed.

To solve the buoyancy
issues we experimented with a
combination of foams and pipes to
become neutrally buoyant. Howevd
it was only when we got some 4
inch class 200 pipe that we came
close to neutral. To give the robot
even more depth control and
balance the robot is programmed tC
have the top propellers move at a certain rate to keepame depth.
End the end The Catfish will only need 1 pilot to opeitateystems.




Design

The frame of the robot consists entirely of PVC pget screws, and screws. A
of the pipes are 1 inch outside diameter (except ther®y. The top and bottom are
almost identical rectangles with chamfered cornelnges€ are connected at each of the
four corners by a vertical post with motors mounted. ddr@ers are chamfered at 45°.
They are formed by two 45° connectors (one at eachweittda “T” connector in
between. The T-connectors join to the vertical pdatsm bottom up, the vertical posts
are composed of a T-connector, which joins to a motaramabove the T- is another
T- which connects to a 90° connector, which joins to a moimunt. Above the second
T- is the top part of the frame. All the connectaorshie corners and vertical posts are
joined by 1.5 inch-long pipes. Mounted on the front-top offidueme are twin LED lights.
On the back top is the rearward-facing camera.

The electronics are housed in a pipe. It measures 6-1WR&s outside diameter,
and 26-3/4 inches long. The rear end has a cap fittedTtbatcap has three holes, each
with a connector. Out of one hole comes the umbi(ieher) cord. The other holes carry
power, signals to the motors, rear camera feed, anepfor the lights. On the front end
is a flange with a hole in the middle. On the outsifithe flange are eight 7/8” diameter
holes. There is a circular 12” @, half-inch thick acrylimdow with corresponding holes.
The flange and the window are bolted together via thelss hwith a gasket in between.
Mounted on top of the electronics, in the front of piyge, directly behind the window, is
the forward-facing camera. On the left and right ofgipe are the batteries, three on
each side.

There are eight electric motors, two on each e@rpost. There are four (one on
each post) facing straight up. This allows for depth, p&ck roll control. Each of the
two forward posts has a rearward-facing motor, rotateslfabe vertical axis) slightly
outward. The two rear posts each have a forwaradatiotor, also rotated slightly
outward. These allow yaw control, forward and revenséion. Each motor has five-
bladed submarine (as opposed to last year’s twin-bladedrea)ppropeller attached.




Expenditures

tem Cost Each Hxtended Cost

314" PVC pipe 10ft $4.00 $8.00
5,9375" (6) PVC pipe | $30.00 $30.00
T-Connectors $0.50 $7.00
45° Connectors $0.35 $5.60
90° Connectors $0.35 $1.75
Propellers $12.95 $103.60
Electric Motors $13.50 $108.00
Joysticks $25.00 $50.00
11" Dia Actylic $25.00 $25.00
3/4"-16 Bolt+Nut $5.00 $40.00
12 Volt Battery $60.00 $360.00
Victor Motor Controllers |  $114.95 $689.70
Inovation First Legacy
Rohot Controller Set $899.90 $899.90
Motor Adapters $6.95 $55.60
Total $2,384.15
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The Program

The Program is an
augmented version of the
default Innovation First
Legacy Robot Controller
program. The Augmented
Version Includes a Section
that gives use to the Top and]
Trigger Buttons on our
Joysticks. It also enables us
to have our top motors
running at a constant rate to
fine tune our depth. There is
also an added option of a
setting of a micro adjustment
control, allowing the

controller to control the robot with greater precision

For the Trigger and top button augment, a
simple If-Then statement is used to check if the
buttons are in use then it send a pulse out value to
two new added variables which in turn send the
pulse out through the Sereout command at the
bottom of the Program. This controls two sets of
motors at the top allowing the robot to tilt up or
down. However the motors will only go at their top
speed.

The Fine Tune depth Augment uses a Select-
Case command in which the position of a
potentiometer is measured and then depending on
the position the top motors go at a certain speed.
The maximum speed of the motors with this commandriaciidn of the potential speec
allowing for greater control.

The micro adjustment command is a two part code blocihd first part the
position of the top and trigger button on one joystiakéasured. If the button and
trigger are both pressed the second part kicks in. If m@tade follows the default
settings. If the second block is triggered a Select-Casgnand will measure the
position of the joystick in the y-axis and depending @ngbsition the motors will go at &
predetermined speed. As with the other micro adjuster éixénmam speed is a fraction
of the potential. The entire code is at our website.




Audio/Video

The audio and video components in our robot were véfigudi to get working
the way wanted them to. The audio gave us the most ttoMeleised a regular self-
amplified microphone placed inside our robot and wired thrakgtumbilical up tone
the laptops that we use for the video. Problem was thateve getting interference from
the signal controlling the robot. The only noise wertiegas static. To solve this
problem we mounted the microphone on the outside afoitvet placed inside its own
PVC pipe. We also changed the umbilical to CAT5 cableasosifour twisted pairs of
wire. The video wasn’t as complicated but also had ftedlties. For video we have tw)
black and white cameras, one mounted on the outside d@atkeof the robot .The other
camera is mounted inside the robot at the front. @aityi the cameras shared a commaon
ground and the wire’s that sent the signal were right to each other, which caused
ghosting on our screens. We switched the wiring so tbeatameras had their own
separate grounds and the signal sent in a twisted padlisplay the video we’re using
two laptops connected to two USB capture devices. The lafitepsire connected to arz
running a program that can record our video during the missi@natidio will be
recorded on of the laptops. The front camera will gise view of the arm and what’s
directly in front of us. The rear camera originallgdd backwards to give us a view of
what’'s behind us. Now the camera faces forward and givagasview and a view of

our depth gauge and temperature sensor.




Future Improvements

Our first improvement would be the buoyancy system. Yéenaw using PVC
tubes, we believe that our robct
will have the ability to dive down
to the bottom of the pool anc
come back with no difficulty. But
this was not our main idea: when
we first designed our submaring,
we thought of including an actual
ballast system, but the tim:2
running short, we backed up and
opted for some simple, seal:d
PVC tubes. We think that we will
use an active ballast system ne¢xt
year.

A second improvement we
could bring up next year would be the video system: for neewise two black and white
video cameras, one giving us a view of the arm, the otieegiving and overview of thz
bot. This time again, the original design used two cweideo cameras, but not finding
them in time reduced us to the use of our last year ®loatheras. This improvemelnt
could be for next year, followed by the
improvement of the light system. It
would also need a change in the system
of communication between the robot
and the surface. The umbilical we are
currently using is not shielded, giving
us noises in the video system: one video
has the ghost of the second. Improving
the communication could be done two
very different ways: the first one would
be to use some shielded wire as
umbilical, and the other one, far more
expensive would be to use some fiber
optic cable.




Acknowledgements

We would like to thank Tyler llercil Dad Ty llercil fdrelping us with the robot,
for getting many of the parts to the robot especially Hteebes. Ty gave us many
suggestions that were very helpful. Without Ty we woutzbpbly still be using a box to
house the electronics. Another person we would like taktiaMatt Lezcano’s Dad
Pedro Lezcano for aiding us with the audio and the vidddammany of the pictures
and videos of the robot. We would like to thank Ben’s Dad NUMleekowski for his
many suggestions and designing a model of the arm. We thamkiRy for managing
the timeline of the robot. Most of all we thank Rické&or entering us into the event,
planning the meeting’ s, teaching us different tricks t&erthings easier, and giving us a
place to work. In addition we thank Astra Fab and Aero$mpedoing some of the
machining work we were not able to do ourselves...




