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Our Team & Team Values

We are the Bots in Black, team 16633 from Marist School in Atlanta, Georgia. As a
third-year FTC team, our mission is to:

Break Barriers, Innovate, Build Community

MEMBER DEVELOPMENT | SUSTAINABILITY

STEM PIPELINE
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REACH FOR EXCELLENCE

RUSSELL HELPS SOLEE & JADEN
SUMMER 2022: SUMMER 2023:

BIBS\ygT_hJIE:;EZEORZEID AT BIB STRENGTHENS STUDENT OUR ORIGINAL REACH
REACH. SUPPORTING CONNECTIONS WHILE GROUP GRADUATES WITH
MIDDLE SCHOOL ENHANCING STEM ENGINEERING EXPERTISE,

STUDENTS IN STEM COMMUNICATION AND AND A NEW COHORT

*COMBINED HOURS: 185* EDUCATION SKILLS BEGINS THE PROGRAM

*COMBINED HOURS: 210* *COMBINED HOURS: 510*
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KICKOFF | VISION SHARING | FIELD CENTRIC

Tensorflow Model Tutorial
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GEOMETRY

GAME ANALYSIS STUDIES DESIGN REVIEW BUILD MAINTENANCE

*@?@M@@

DRAWINGS SUBSYSTEM CAD FINAL CAD REVIEW

1. We took a distinctive approach to game analysis this year. Rather than immediately
discussing_designs, we refrained for talking about ideas the first five days after the
game reveal. This served two purposes: to ensure a thorough understanding of optimal
game strategy and to prevent premature design enthusiasm. By resisting early
discussions, we prioritized thoughtful consideration over hasty decisions, fostering a
team dynamic that valued strategic clarity before diving into the design phase.
This approach resulted in a more deliberate and effective design process.

We identified the optimal strategy of independent pixel release with side-by-side pixels.
Our robot parameters focused on maintaining a short and thin profile, ensuring a height
under 12". To streamline gameplay, we incorporated a design to deposit pixels on one side
without turning around. Additionally, our emphasis on a quick airplane mechanism and
exploring integration possibilities with the climbing solution aimed at achieving a rapid
endgame with fast cycle times.

2. In the second stage of our design process, we use drawings to communicate ideas for
subsystems, robot strategy, and mechanisms. This step facilitates collaboration and
allows team members to modify observations easily. Crucially, this stage serves as the

decision-making hub, helping us eliminate designs and narrow down our robot design path
efficiently.

3. In the "Geometry Studies" phase, we systematically tested subsystem and full
robot designs for compatibility with game elements, utilizing simplified shapes and
components. Using motion mates, we manipulated robot parts to assess the
interaction of various elements. Our focus this year was optimizing extension and
dimensions for smooth pixel passage from the intake to the deposit mechanism.
Through rigorous testing, we pinpointed an effective slider angle range of 34-38
degrees, proving invaluable for successful pixel deposition on a 30-degree
backdrop, even in the presence of floor pixels.
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4. In the "Subsystem CAD" phase, we translate our geometry studies

into detailed designs for five key subsystems: chassis, intake, deposit,

climber, and airplane. Notably, our innovative "pseudo-custom” chassis

houses elevators and belt-driven motors within, enhancing autonomous

accuracy. This efficient packaging meets tight constraints, ensuring
the robot fits under 12" while maintaining a slim profile.

5. In the "Design Reviews" phase, we conduct a battery of tests on
subsystem CADs. This includes stress testing for structural integrity,
evaluating weight distribution, and scrutinizing key motion aspects such as
motor efficiency and actuator response. Precision in alignment and reliability
under simulated scenarios are also assessed, ensuring optimal functionality
and durability in our final robot design.

® o

6. In the "Final CAD" stage, our meticulous design process gulminctes ina
detailed virtual blueprint of the entire robot. Using core.ful yersioning in

Onshape, this comprehensive CAD not only encapsulates every detail,

including screws, but also serves as precise building instructions. Thi

life
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7. In the build phase all our hard work over the past few phases comes to
fruition as the design begins to take shape in real life. First, we assemble a Bill of
Materials and take inventory of the parts we have vs the parts we need to buy,
vs the parts we can print on a 3d printer. After placing this order and receiving

the parts, we will assemble the subsystems together, focusing on a modular
approach for increased maintenance.

8. In the "Review" stage, we scrutinize the final robot's performance,
emphasizing the identification and resolution of any issues that may
compromise its functionality. Our focus extends to evaluating the reliability of
mechanisms, ensuring they operate seamlessly and consistently in real-world
scenarios. Performance issues, including factors like speed, precision, and
responsiveness, are carefully assessed, with a deliberate weighting towards
projected consistency. This comprehensive review not only validates the
effectiveness of our design decisions but also informs future iterations,
ensuring continuous improvement in the pursuit of a highly functional and
reliable robot.

9. In the "Maintenance" stage, the chief goal is to keep the robot as functional
and competition-ready as possible. Our team uses a lengthy Pre Meet
Checklist to ensure all subsystems have been properly reset, are functioning
as expected, and are ready for competition. The checklist runs through steps
as basic as resetting the slider, unspooling the climber, to checking our
gamepads for drift.

-\
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Version 1&1.5 Claws

ROLLING INTAKE INTAKE GEARBOX
CONSTRUCTION

Version 3 O-Ring
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Breakdown

Axon servo powering

shoulder
Axon servo
powering wrist
™ long shoulder
oo (176mm)
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compliant wheel
transfer

HIGHLIGHTS

-Passthrough allows for scoring without
turning

-Axon servos for speed and durability
-2 servos connected with one axle for
stability

-Holds 2 pixels side by side for easy
mosaic construction

-Independent release allows for more
precise placement of each pixel

-Long shoulder allows for easy scoring CLOSEUP OF PIXEL DEPOSIT
when pixels block the backdrop
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¢ Unique servo combination:
o Shoulder servo: Moves the ArmHopper in a large arc, translating it from the middle to the back of the robot.
o Wrist servo: Utilizes a chain mechanism to turn a sprocket attached to the ArmHopper.

o Shoulder servo functionality:
o Executes a large arc motion for repositioning_the hopper.

o Wrist servo functionality:
o Adjusts the angle of the ArmHopper at the end of the shoulder. G ( 8) — = —
o Uses a chain mechanism to facilitate smooth movement. V( S) TS —‘— ]_
o Enables precise control for depositing pixels at an optimal angle.
o Allows room for adjustment to achieve the desired configuration.

END EFFECTORS
POSITION

X =1;-cos(01) + 1z - cos(01 + B3);
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OUTTAKE KINEMATICS
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Climber

Tape Measure Climber
Pro: Fairly Small Contraption space,
fast
Con: Tape measurers bent, didnt work

Folding Rotating
Climber
Pro: uses 1 motor, fits
under 12 inches
Con: torque required
was high

Scissor lift climber
Pro: fast deployment of hooks

Con: occasionally jams when climbing

Rotating climber
Pro: fast and easy to
build, fast climb
Con: uses 2 motors, does
not fit under 12 inches

Airplane

V3
Airplane shooter Airplane shooter (current)
Pro: fast and easy to build Custom 3D printed airplane Pro: durable, easy to

shooter
Pro: small and compact, string
release for flexible servo
placement
Con: too fragile, angleing
mechanism was unreliable

Con: takes up a large volume
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Software Objectives

| « SUBSYSTEM AND ACTION BASED STRUCTURE PGI1
LESS ESOTERIC CODE> + BUILDING BLOCK"” AUTO PG 10

- FIELDCENTRIC DRIVE PG 9 < TELEOP OPTIMIZATION
- "HOPPER LOCKING" PG 9

- APRIL TAG TELEOP ALIGNMENT PG9
- ENCODER "STATE" SYSTEM PG 9 - APRIL TAG ALIGNMENT PG 10
- ROADRUNNER PG 10
. - AUTO VISULIZATION PG 10
IMPROVE AUTONOMOUS CONSISTENC> - VISIONPG I

TELEOP ENHANCMENTS
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Field Centric

Robot Centric

AUTONOMOUS FEATURES




SOFTWARE

deltacy EOCV-5im v35.2
FPS@320x180: 23.59
YVipeline: 42ms - Overhead: Tms.
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SUBSYSTEM BASE DIAGRAM

VISION SOLUTION




