Kwadropus Controls

Congratulations for being chosen to be a NASA HUNCH Finalist for Design and Prototyping. Know that
there were a lot of very good teams with great ideas competing for these spaces. Being a Finalist means
you are already a winner. There is not a 1%, 2", or 3™ place—there are only Finalists. Although HUNCH
would like to have all of these projects turned into flight hardware, most won’t make it that far.
However, some of these ideas may inspire other hardware and equipment. This is like real engineering
where any of the projects or ideas in a project that are deemed valuable to NASA could be incorporated
into another project. NASA has no intention of taking or stealing ideas. HUNCH has every intention to
keep your names attached to those projects so that you and your team retain credit for your ideas and
efforts. In general, NASA does not seek patents on space hardware unless there is a use for it on the
ground that could be valuable.

Suggestions for the Final Design Review

Houston in the middle of April is warm and humid. The building is air conditioned but there will be lots
of people. Rain is possible.

e Look professional.

e Everyone on the team should plan to talk.

e Update your brochure with you latest prototype and information.

e Make sure your QR code works for everyone.

e Update your tri-fold with your latest information—Iless about early concepts, more about
features.

e The better your model looks, the less you have to say.

e Take avideo of everything working well so if it fails when you arrive, you can still show
functionality.

e You will be sharing a table with another team. Make sure your display will not take up more
than half of a 6 ft x 2ft table. There will be some tables with power and some without. We will
try to give priority to those who need it for the presentation—video.

Suggestions for Kwadropus Controls
e Have alogic diagram to show your programming
e Organize your motors, wires and sensors on some kind of display so it displays well.

o Keep your display concise.

e Tighten up electrical connections to minimize problems.

e Run your code many times to show that it doesn’t jam up and you are able to find bugs in your
code.
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Michael Hayes
Soft bodied Controller
Multiple PCB Custom Designed
...
www.cerebralcontrols.com
...
Additional PCB currently Being Designed
Soft PCB Board Design in Process
Controller Tested with Propulsion System
Complex Controller with Hardware and Software Operating with 4 Sub Controller ( Tested and Re-Tested )
MOSFET Implementation
Communication VIA Blue Tooth
Ultra Sonic Sensors Implemented
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Michael Hayes
Presentation https://docs.google.com/presentation/d/1f9HIoRnenKMdwqydxIh5KBivBNQmSRa2DIWCrYkbLJk/mobilepresent?slide=id.g573db9e3432deac4_0
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Materials

e Raspberry Pi 4 (2 GB
RAM): $45.00

e 2 X Arduino UNO:
$52.60

e Perfboards: $12.99

e Touch Sensors: $7.00
e 6 X Servo motor:
$13.98

e LED indicators: $1.99
e 2 X INnfrared sensor:

9700 W. 8th Avenue =

£ i I. = g

i - A o e .,. Fq_ Ly *ﬂ.i . :ﬁ‘
e ‘__--'i.. .:" '__"r--'..a- :. . o 7
e . .I..-_ : e 1’.:.- J.-

- i T - =

-l i
i _.; '; _:. "'LI.- _.._-..-..I |';r k o
e e e o -
r - - T
o T i g
i =
i : o

I

e
3 L
i =
IR L
2 e T
- i S il
¥ T F . e r
2 s o
g g W - -
B ] = & o - i
& s = ¥ . * r iy r ¥ -
..":'\n.'r e . . =i s ' A . i - 45
- . q y ¥ i o N o] L o -, e
a ‘n i - -\,: o i o a i - - -l A - oty : ! o s F -
gl i ol = o : g - - o T . 5 - 'y e
: & o, ¥ A il W T L o b o ' i |
' e F ' -
‘ I e S '._'—' ) B e o
’ R ey o g ¥ NI o e e
4 e T - ey 3 o g s
. w E : " : __' L] J o W .i'l_ g -.I._.‘Hl- L L *- X I- At
i 3 ¢ r-?" o . ".-..r ; ... 4 =Il..--l "
= o = - [ .P-'""'"'_-a- L l.
e e aa.

% W

173409e@jeffcoschools.u

K
> i : |
& S e R ¥
- .
L |
— sl e ¥
ol i
& o™ -
o e
"

S

T £
L il

Nathaniel Laurent:
2109999@jeffcoschools.us

L]

S

e o L

-
T gy .

L 3

Kayla Kuntscher: |
2244298@jeffcoschools.us :

' Nathaniel Laurent and Kayla
' Kuntscher

}

A W e il AT

=

| akewood High School
Teacher: Ashley Pederson

i, T A e




Function
Testing

The Kwadropus has a mobility
arm, controlled by the

Arduino, to help it move, and
the arm has a joint for
iImproved flexibility. There js
an additional servo to
represent suction.

,
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Raspberry Pi and two
Arduino boards to distribute
control of the movement,
dusting, and positioning.

I

=

il

il

=
i

v

._,‘1‘

. T"? N AN o

e Arduino controls an arm
with one joint

* Raspberry Pi controls

duster and engages
propulsion

* The Arduino updates the
Raspberry Pi on the
status of the arm

* Camera/Sensing?

This housing serves to keep
all of the processing
consolidated within a small
space. It is not featured in

our current prototype

because it would make the

layout harder to understan
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Homemade Touch Sensor for
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Fusion Casing About the Controls Hardware Flowchart

Distance
Sensor
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Arduino
CB
Pi4
Key:
Yellow line: Input
Black line: output
Green line: in/out

AUTHOR [ COMPANY REV
Joey Van Tasse| Cole Valley Christian Schools 2

SOALE 1:1 WEIGHT 184 Grams. UNITS_MiliMeters

Code Flowchart

Sense Distance

ngervrs Is distance < 50mm?
04720470
125 INEF 28

Oscillate Arm Servos

Simulate Propulsion

Is arm touch sensor
pressed?

Stop Arm Servos

Move Suction Servo

Is pressure high?

AUTHOR [ COMPANY.
joey Van Tasse Cole Valley Chistian Schools.

[UNTS_MiliMeters

Move Duster Servos 10s

Oscillate Arm Servos 5s




« Automatically senses pressure
and touch

o Determines if the suction cup's
attachment and arm's grasp of
object are successful

o Continually retries attaching the
suction cup until the pressure is
high and grasping object by
oscillating arms until
successfully touched

+ Seamless integration between
control brain and arm brain
o All its servos intelligently
respond to pressure, distance
and touch data and the actions
of other servos

Please see our website for more info!
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o g | Rinoa Oliver
| Rinoa.Oliver@cvcsonline.org

«  Though not a requirement for the control
team, a propulsion servo was added on the
control brain to simulate the team's
engineered cleaning algorithm

A KTH Royal Institute of Technology study
finds that a randomized path of trajectory,
wherein a Roomba performs a turn of a
random angle after colliding with an object,
is the most efficient of the algorithms tested
to clean a room.

«  The Kwadropus propulsion arm
thus propels forward after cleaning an
object at a randomized angle until the
proximity to an object is less than 30 mm

Rinoa Oliver Joey Van Tassel

Coder 3D Modeler
Works cited:

Edwards, T., & Sérme, J. (2018, June 6). A comparison of path
planning algorithms for robotic ... - diva portal. KTH Publication
Database. https://kth.diva-
portal.org/smash/get/diva2:1214422/FULL TEXTO1.pdf

presents:

Automatically dusts in a zero-
gravity environment

Senses objects in its proximity to
grasp onto

Propulsion arm propels
Kwadropus, three grabber arms
attach to object with suction cups
attached to servos, duster arm
dusts object

Sensors send distance, pressure
and touch data from arm brain
(Arduino) to central brain
(Raspberry Pi)


https://kth.diva-portal.org/smash/get/diva2:1214422/FULLTEXT01.pdf
https://kth.diva-portal.org/smash/get/diva2:1214422/FULLTEXT01.pdf
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