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Black Frog Robotics
FTC Team 6134
Novi, MI

MEET OUR TEAM

The Black Frogs are a team of eleven 7t and 8™ grade Novi Middle School
students. We have 4 returning team members from last year and 7 rookie FTC
team members. The majority of us have participated on FLL teams in the previous
years. We work great together as a t+eam and have areas of focus such as
programming, chassis, game spec, and strategy. When not busy with Black Frog
meetings we are also involved in many other activities such as soccer, volleyball,
tennis, basketball, and cross country. We have 2 mentors from the Novi High
School FRC team Frog Force and we appreciate their guidance throughout the
season.




AlexMoore

| am 14 years old and | am in 8" grade
at Novi Middle School. | was on the
FLL team Techno Tadpoles for two
years. | play percussion in the middle
school band and enjoy gaming online
with my friends. This year l've learned
to use some of my dad’s power tools to
make props from popular video games
including a retractable dagger from
Assassin’s Creed. | joined FTC to get
ready for the high school FRC team!

Ankith Udupa

My name is Ankith Udupa. I'm 12 years
old, and currently a seventh grader at
Novi Middle school. | play the violin for the
school Orchestra and also part of the
cross country team. | also play the guitar,
piano and tennis. For the past two years |
have been part of the FLL team called
“Techno Tadpoles’. This is my first year
as part ofthe FTC team, Black Frogs. |
enjoy participating in FIRST challenges
because it gives me opportunity to work in
a team on real world problems involving
science, engineering, and programing.
Overall, | am excited and ready to partake
in FTC! .
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Anne George

| am 13 years old. I'm in 8" grade and |
go to Novi Middle School. | had done
FLL for 2 years and this is my 2" year
in FTC. Outside of school | play
volleyball and soccer. | am in the choir
and | love music.

Arnav Talukder

| | am 13 years old and in 8th grade. | go to

_ Novi Middle School. | play the violin and

PI1g.

the piano. This is my second year on the
Black Frogs. | find it interesting and fun to
| develop a solution
challenge. Also my favorite animal is a

to each years



Arun Kammanadiminti

I'm 13 years old, and I'm in 8th grade. |
go to Novi Middle School. | play the
alto saxophone. | like tinkering with
things | find. I’ m Karate black belt and
I'm interested in FTC because | want to
excel in building from FLL's Legos to
FTCs Tetrix parts. As you probably
noticed, my last name is very long.

Leon Chen

| am 13 years old. | am in the 8th grade at
Novi Middle School. | used to play for
Vardar South, a champion soccer team,
and | enjoy playing the piano and violin. |
have not had much robotics experience,
however, my passion for computer
programming and mechanical engineering
has brought me here. | enjoy FTC
because | am able to utilizé my skills while
working with others to achieve success.
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Nishtha Kakar

| am 12 years old. | am in 7" grade and
| go to the Novi Middle School. | was
on the FLL team The Techno Tad
Poles for the past 2 years. My favorite
sport is volleyball. | enjoying singing
and | take part in the school Choir. |
love to build and design which is what |
enjoy about FTC. | look forward to the
great season ahead!

Saketh Addanki

I'm 12 years old and attend Novi Middle
School in the 7th grade. | was on the FLL
team Rapid Robots for 2 years. Outside of
school and robotics | like to play tennis
and watch a wide array of sports. | am
very excited about this year because its
my first year in FTC and | really enjoyed

FLL.




Serdar Karahann

| am 13 and in 8" grade at the
Novi Middle School. | was introduced to
First Robotics by my friend Arnav and
have loved it ever since. My favorite
part of Robotics is the competitions
because we get to compete with our
robot. Outside of Robotics | play
basketball for the Novi Wildcats. This is
my 2" year of FTC and I'm excited for
the season to start!

Syd ney' Grassmyer

| am an 8th grader at Novi Middle School
and | am 13 years old. | was on the FLL

‘team Techno Tadpoles last year. | enjoy

playing sports such as soccer, volleyball
and | enjoy to ski. | am glad | am on FTC
because | like to fix and work with the
robot.
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Vinay Panyam

| am 12 years old, and I'm a 7" grader
at Novi Middle School. | was on the
FLL team the Techno Tadpoles for 3
years. | like to program and build. | like
FTC because it really improves your
thinking skills.
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Vinay Panyam

| am 12 years old, and I'm a 7™ grader
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years. | like to program and build. | like
FTC because it really improves your
thinking skills.
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COACHES

Hari Addanki

This is my first year of coaching an
FTC team. | primarily focus on the
mechanical aspects of the robot for the
team "Black Frogs".

| have a B.S. and M.S. in mechanical
engineering from Mississippi State
University. | work for Ford Motor
Company engineering battery packs for
electric vehicles.

| enjoy spending time with my family
and volunteering.

K Kammanadiminti

| am with Ford Motor Company IT, where
| have been for the past eight years and
20+ years of IT experience. | have a BS in
Electronics, MS in Computer Science and
hold an MBA from the University of
Chicago. | coach the Black Frogs on
programming the robot. This is my second
year as a coach on FTC. Besides
coaching on robotics, I enjoy
woodworking, travel and spending time
with my family.

A-8



For our CAD, we used the software
Autodesk. We took publically available
CAD files for some standard parts
such as the Samantha and NXT and
we also created some of our own such
as the bucket and scissor lift. After we
finished the robot, we decided to
animate it. We made a 1 minute
animation video with what we could
constrain. The animation can be
viewed at our pit. We also won an
EKOCYCLE 3D printer which we have
used to manufacture some of our robot
components.
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The Black Frogs are a team of eleven 7"
and 8™ grade Novi Middle School
students. We have 4 returning team
members from last year and 7 rookie FTC
team members. The majority of us have
participated on FLL teams in the previous
years. We work great together as a team
and have areas of focus such as
programming, chassis, game spec, and
strategy. We have 2 mentors from the
Novi High School FRC team Frog Force
and we appreciate their guidance
throughout the season.

We find the FIRST Tech Challenge (FTC)
program to be helpful to us in the
following ways:

e Strategy Development — how to score
points, defend, etc

e Planning

e Problem Solving

e Time Management

o Application of Math, Science and Physics
in robot build and design

e [nnovation

e Developing leadership

e Communication and Public Speaking

e Collaboration / teamwork — cooperation
between all members

e Gracious Professionalism

e Team Building — Have Fun!

e Respect for coaches and mentors for
giving their time

e Budget Management ~ Cost of materials,
grants, fund raising

e Negotiation

e Respect for other ideas in design

e CAD/ 3D Printing

The Black Frog robot is made of mostly
standard Tetrix® kit parts and Lego®
Mindstorms® kit parts; we also have
some custom made parts. We used our
EKOCYCLE 3D printer for our bucket
guide mechanism. Our robot can pick
up balls, dump then into the goals and
it can drag around the rolling goals. We
started our robot design by using
NASA'’s design process for kids. We
began by analyzing the game,
brainstorming design ideas, selected a
design, prototyped it, evaluated and
reviewed the results. We brainstormed
several ideas and solutions to the task
at hand. We have learned throughout
our season by discussing the problems
that we have faced to improve on our
robot. Some examples of prototypes
we have tried include rack and pinion
scissor lift, tennis ball hopper, ball
sweeper and use of surgical tubing in
lift design.

’ <0nﬂox .,
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We had several opportunities this season to
promote FTC and FIRST, help the

community and work with professionals.

For outreach:

= We were invited by FIRST in Ml to represent
FTC in a Consumer Energy commercial to
promote their “Get into Energy-Get into STEM”
program. It will first be shown at Ml Governors
conference and later on-air

»  We presented at our school staff meeting where
we encouraged the inclusion of the FIRST
Robotics program within the STEM curriculum

= We went to Comerica Park during Tigers
baseball game and gave a demo our robot to
about 40,000 people

= \We demoed at a FLL competition where we
reached out to 32 teams and 8 Jr. FLL teams
encouraging them to continue with FIRST.

= Assisted a rookie FTC team in neighboring
communities, they won the Connect award and
made it to the state championship

= Demoed at FRC kick-off event

= Demoed at 2 elementary school science fairs
reaching out to approximately 300 students

= Helped prepare 2 FLL teams for competition

= Were spotlighted in an article in our school
newspaper promoting FIRST FTC

For Community Service:

= We helped out at Gleaners Food Pantry netting
a total of 1,595 meals

= We did a Toys for Tot drive gathering toys for
more than 70 children

= We made cookies and blankets for cancer
patients at UM Mot

Working with Professionals:

= \We visited FANUC and toured their facilities

= We presented our season and toured Dallas
Industries

= We presented to MSC software and learned
about their products

= We presented to Autodesk and discussed our
use of CAD and they gave us some tips

= We visited local dentists and saw how they used
robots

= We organized can drives with Vector Software
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FTC Team 6134: Team Summary

We are the Black Frogs, team 6134, from Novi Michigan. Seven of our eleven

PC  teammates are eight graders and the other four are seventh graders. We all go to Novi

(hm Middle School. We have eight boys and three girls. We are proud members of the

FIRST family and won the INSPIRE award at the Michigan State Championship. We
: : all love the spirit of FIRST and apply strategic, problem solving, organizational and

team building skills beyond Robotics in our pursuit of knowledge in the area of STEM. Feel free to check out

our profiles starting on page A-2 in the engineering notebook.

At the start of the season we organized our ideas into several matrices and used NASA's engineering processes
developed for kids to design and test our robot. In autonomous we originally only kicked the kickstand down.
Now as we enter the super regional competition we have dared to do what we originally thought was impossible
by scoring in the center goal in the autonomous stage. In teleop we drag the ninety centimeter rolling goal to the
parking zone with our newly designed hooks and we score in it several times. Then we score four balls in the
center goal during end game before pushing a rolling goal up the ramp. Details about our design process can be
found in the engineering notebook on pages E-3, Ea-9, Ec-3 and Ed-3.

To design our robot we used a Pugh Matrix and NASA's Design process. On our chassis we use a six wheel
design for a smaller radius of turn. We have four omni-wheels for better turning and two regular wheels in the
center for protection from being pushed around. Our robot is geared in such a way that if one of our 4 motors
fails, two respond and it will not be a problem. We also can drive without two of our wheels. We can push 40
pounds and drive at little over a mile per hour. We were able to prove this on the field by pushing our alliance
partner up the ramp during our regional competition. For our game spec we built a bucket with holes and a 3D
printed ball guide to pick up balls and put them in our dumping mechanism which is on the scissor lift. The
scissor lift is powered by a lead screw. We added rods to make it more stable and springs to help raise it. When
we reach our desired height we can release the balls from our gravity powered dropping mechanism with a
guiding cup to aim directly into the tube. For the hooks we used two servos directly attached to two rods. More
specifics are on pages Ee-2, Ee-4, Ef-15, Ef-24, Ef-32, Ef-52, Ef-54 and El-1 in our engineering notebook.

To program our robot we used robot C. In autonomous we used special variables such as Counts per Inch and
Counts per Degree to accurately and easily program the robot in terms of standard measurements. We also used
IR measurements to program different movements in autonomous. In teleop our goal was to program the
controller to make driving easy for the drivers. We used the 3D CAD software Autodesk Inventor to model our
robot including 3D printed parts. Examples of our programming strategy can be found in the engineering
notebook on pages Ej-1 and Ej-28 through Ej-30.

Outreach is also extremely important to us. We went to demo in front of 40,000 people at Comerica Park for a
Detroit Tigers MLB baseball game. We demoed at two school science fairs to introduce kids in our community
to robotics and FIRST. We shared our robot with several companies to teach them about FIRST and learn about
engineering in our community. We helped a FTC team get started and coached two rookie FLL teams on what to
expect at competition. We presented at our middle school staff meeting where we encouraged the inclusion of
FIRST robotics within the STEM curriculum. We supported our FLL and FRC teams by demoing at our FLL
qualifier and FRC kick off events. We were even invited by FIRST in Michigan to represent FTC in an
upcoming Consumer Energy Commercial promoting “Get Energy-Get Stem”. Highlights from our season can
be found on pages C-2, C-18, C-41, C-47 and C-49 of the engineering notebook.

For our business plan, we looked at our past year expenses and created this year's budget. We determined how
we could reuse materials from last year to lower our expenses. Our major expenses were primarily to build the
robot. To raise funds, we reached out to local businesses such as Dallas Industries and large corporations like
Ford motor company. We also organized several fund raisers including California Pizza Kitchen and can drives
for returnable can deposits. All our income and expenses are organized in an excel spreadsheet and reported to
the team during our regular meetings and shared using our Google drive. Our updated business plan (page D-9),
team budget vs. actuals (page D-10) and sponsors (page D-11) can be found in the engineering notebook.
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Outstanding orchestra performs at MMC
By: Jessica Paul

On January 22 and 23, the eighth grade orchestra students went to the Michigan Music Conference (MMC) in
Grand Rapids. At the conference, the students performed several songs, which set an example for other schools to
follow.

Last year, the orchestra received all ones on their MSBOA festival performance, qualifying for the conference.
Then, the tape of their performance was sent in to the people who selected the performers for MMC.

Mirs. Rais, the NMS orchestra teacher, was notified last June that the orchestra was accepted to play at the
conference. Since then, the orchestra has been hard at work learning their new songs and performing them in various
concerts.

The whole orchestra was excited to go to this conference. It was a once in a lifetime experience since our eighth
grade orchestra was the only middle school orchestra in the state to be accepted into such a prestigious conference.

However, the conference was not all just hard work for the students. It was a chance for the students to have fun
with friends and learn new techniques on their instruments.

One orchestra student commented, “It was truly a once in a lifetime expetience and I had lots of fun!”

“ enjoyed the experience and I got to miss school, although it was stressful figuring out when I would catch up
on all of the work and tests that I missed,” another student said.

This experience has definitely shown that the Novi Middle School orchestra is a role model orchestra for other
middle school orchestras across the state to look up to, especially considering that many members of the orchestra
have only been playing for three or four years.

21+ Century robotics
By: Dhivyashree Senthil Murugan

The idea of technology has really found its true potential in the 21+ century, and it is still evolving. People are
working on developing that into reality to this day. Robotics is even a step further, a really big step; but it
requires vast thinking.

FIRST is very renowned in this impressive development. FIRST stands for For Inspiration and Recognition
of Science and Technology. It is an international organization that combines middle school and high school
students in the world of robotics; they come together to compete in robotic competitions. It was founded in
1989 and began in 1992. 1/4 of a million youngsters were involved ever since. The high school students
compete against other teams from other locations, just like the middle school team. Their mission is to inspire
young people into becoming future leaders of science and technology. The organization has levels of robotics
competitions according to the age of the competitors. The awards go by the type of competition that is taking
place (regionals, district competitions, championships, etc.). The FTC is currently the middle school level of
competition. It stands for FIRST Tech Challenge. The level has teams from different locations. The Novi
Middle School team-the Black Frogs-were interviewed to talk more about this hands-on activity that most of
you are probably not aware of.

The Black Frogs built their first robot and it was 18 inches tall. They were recognized out of 60-100 other
teams because they won the 1st place “Inspirational award.” They also won 1st place in the Regionals
Tournament out of a 100 other teams. The members said that they got their name to go with the frog theme of
the Novi high school robotics team: Frog Force.
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The team was asked to compare the STEM skills needed for competitions to the STEM course taken by the
Novi Middle Schoolers. They replied that the STEM skills needed for the competitions were much more
advanced: “It’s like a mental sport, like a brain game; it's basically really advanced."

Another team member said, “In STEM, we drive roller coasters, but in the competitions, we have to come up
with our own things with the help of our mentor.”

The team has meetings before each competition where they talk about "the plan for the day; we analyze the
mistakes made by other teams in prior competitions, rather than complaining about them." The team also
discusses what strategies each of the members has to develop for upcoming competitions.

They also design robots and they "think of all the pros and cons of building it," explained their coach.
Their goal is to score as many points as possible, so they have to really look for all ideas their teams can offer.
The team has to practice with their robot to see what way or plan works best.

How do the competitions make them feel? After each competition, regardless of the outcome, a team member
stated that they “feel accomplished at the end."

Another member said that they “feel relieved after our accomplishment."

The team specified that robotics have a lot of influence in their lives. One of them said that it “helps us figure
out time management, and think outside the box; [to] think of things the other teams didn’t.”

The team also said that it was actually different from schoolwork in many ways. “Robotics is hands-on and
application. It also gets you to think more. You get to ‘
experience with new things [robots] that most of your
peers have not worked with. It can keep you mentally
challenged.”

Koundinya Kammanadiminti is an engineer and the
mentor of this amazing team. He was also asked about
his task and the role he plays in helping the team score
as many points as possible. What does he teach
specifically...what does he do for the team to help them
succeed? He answered that the team leads itself. That
all he does is talk to them about the things that are
available (the tools and resources they could use) and
then assembling that to bring out a proper finished
product.

“What I try to do is, basically, is that kids have got a
challenge, what I do is guide them into thinking about what is good and what is bad about the challenge. Are we
playing by the rules or [not]? So as a mentor, I do not make decisions, but guide them...”

He emphasizes the fact that experience and investigating the problem is ultimately better and more helpful
than just telling the members what to do. “Telling them is...well, they’re not learning anything, the idea is for
them to learn something...we tell what are the resources available and how to put the things together and then
they can work on their own. Kids also have their own ideas. As coaches and as engineers our job is to see what
is available out there, and let them realize to themselves if such is an idea that will work."

In conclusion, the coach said that he’d like to see more kids involved in FTC. “Id like to see more kids in
robotics, more FTC [involvement]. Wed like to see the middle school recognize us as a school activity, FTC as
a school activity. For example: FTC is recognized as a school activity in high school, the school actually
assigns a coach ...and our teacher is on our team (if you’re a high school participant, then you can possibly
have your teacher on your team). We’d like to see something like that happen in the middle school level.”

Clearly, Robotics can be quite inspirational and amazing. By how finely the interview progressed, a person
can safely infer that the team members really enjoy being in such a unique and helpful activity! Make sure to
check out the team!

Source: www.usfirst.org
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Kids Helping Kids
Solving Hunger Together
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The KHK program offers a tour of the Gleaners
facility, participation in an educational session on
hunger awareness and nutrition, and a hands-on
packing experience packing food for their hungry
peers.

KHK efforts support two vital Gleaners programs that
reach hungry children with nutritious food.

SmartBites Program

The SmartBites program provides schools with

healthy snacks to distribute to hungry

students during the school day and at after-school
enrichment programs.

BackPack Program

Gleaners partners with local
schools to distribute
BackPacks filled with nutritious
food for the weekend to
children who rely on school-
provided meals during the
week. The BackPack program
provides about six meals to
children who may otherwise
go without.

Get Involved!

Groups are generally 10-25 people in size, with one
adult chaperone for every 10 kids/young adults. K-
2nd grade groups need one adult for every five
students. Families are also welcome to volunteer.
KHK volunteers are 5-17 years of age.

Schedule Your Group Today!

Detroit KHK

Reggie Williams

(313) 923-3535 ext. 231
rwilliams@gcfb.org

Tu, W, F: 9:00-11:30 a.m. and 12:30-2:30 p.m.
Sa: 9:00-11:30 a.m. and 1:00-3:15 p.m.

Pontiac KHK

Jenna Yuhase

(313) 923-3535 ext. 403

jyuhase@gcfb.org

Tues-Sat: 9:00-11:30 a.m. and 12:30-2:30 p.m.

Warren KHK

Reggie Williams

(313) 923-3535 ext. 231

rwilliams@gcfb.org

Thurs Only: 9:30-11:30 a.m. and 12:30-2:30 p.m.

Empty Bowls

A potter assists school age participants (ages 6 -
17) in making one clay bowl to take home and one to
donate to the food bank to be used at an Empty
Bowls fundraiser to help feed hungry neighbors. This
fun filled day takes place at our Detroit Distribution
Center. To participate in Empty Bowls, a $5 donation
to cover the program costs for each participant, paid
in advance is requested.

Empty Bowls sessions are held on the 2nd and 4th
Saturday of each month from 9:00 — 11:30 a.m. or
1:00 - 3:30 p.m. Groups are generally 10-16 people
in size, with one adult chaperone for every 10 kids/
young adults.

Empty Bowls Contact

Reggie Williams
(313) 923-3535 ext. 231
rwilliams@gcfb.org

There are many ways to help!.

e \Volunteer and Help Pack Food « Donateja Financial Gift

« Hold a Food Drive Before/After Volunteering o Get started at www.gcfb.org
« Adopt a School ,
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Waiting for wardrobe...

Look out our stylish
happy shirts...
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STEM jobs are in demand: Girls need apply

by Consumers Energy | Mar 16, 2015 | Girls & STEM | 0 comments

What do the most powerful women in business have in common?

The top five women listed in Fortune Magazine Most Powerful Women in Business
2014 studied at least one STEM discipline. Ginni Rometty, chairman, president and
CEO of IBM, majored in computer science and electrical engineering. GM CEO Mary
Barra earned a bachelor's degree in electrical engineering. And Indra Nooyi,
chairman and CEO of PepsiCo studied physics, chemistry and mathematics.

Could STEM skills prove the ultimate tool to shattering the proverbial
glass ceiling?

Perhaps, but because women are grossly underrepresented in STEM fields, don't expect much shattering activity just yet.
Women have close to half of all jobs in the U.S., but less than a quarter of those jobs have been in science, technology,
engineering or math.

Women represent 57 percent of college undergrads, but few pursue STEM disciplines. And those who do graduate with
STEM degrees are less likely than their male counterparts to ultimately work in a STEM occupation.

Why? It's not likely because of the pay.

Overall, STEM occupations are high-paying. When last reported in 2009, the average annual wage for all STEM jobs was
$77,880. Women in STEM jobs earn 33 percent more than those in non-STEM jobs.

Job opportunity isn't likely a factor discouraging women from pursuing STEM careers.

STEM occupations have some of the best opportunities for job growth today and in the future. Currently, they make up
more than one out of every 10 jobs in the U.5. and are growing at 1.7 times the rate of non-STEM jobs. By 2022, U.5.
employers are planning to have added 9.2 million jobs that require some level of STEM skills.

So, what's preventing girls from taking advantage of high-pay, high-demand STEM jobs?

There are plenty of theories. Lack of female role models. Gender stereotyping. The nerd factor. Social pressure.
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There are some promising signs that times are changing.

At MIT, the share of female undergrads has grown from 42 percentin 2003 to 45 percent in 2012, and new tools are

inspiring younger girls to recognize that talent and enthusiasm trump gender-linked stereotypes. (It might be a necessary
realization, as families see the job market get tougher and STEM jobs become more in demand.)

The Mega Bloks Barbie-branded line of construction toys, GoldieBlox and Lego Friends, for instance, aim to demonstrate
that building blocks can be pastel-colored without compromising originality or creativity. And Roominate challenges girls
to craft a custom-built home, complete with details like electric lights and fans. For more STEM toy ideas, consider
Mashable's Top 7 STEM toys.

There's a badge for that.

Young female free agents are stepping in as role models to illustrate that science can be fun, engaging and a girl thing.
Girl Scout leaders-in-training have added a video game coding merit badge for young developers and a Geek Squad
summer Academy to foster enthusiasm for technology. Consumers Energy recently put a Junior Girl Scouts badge to
work, sparking interestin robotics.

Partnering with Michigan FIRST Robotics, Consumers Energy hosted Junior Girl Scout events where girls earned their
Product Designer badge by building robots. One event even coincided with a statewide competition, giving the Scouts a
front seat to the middle school robotics experience.

In order to meet the growing market demands for STEM jobs, girls will have to step up and take a swing. And just like
boys, theyll need help from a young age getting there.

Fortune Magazine 2014 Most Powerful Women in Business:

1. Ginni Rometty, chairman, president and CEO, IBM

2. Mary Barra, CEO, General Motors

3. Indra Nooyi, chairman & CEO, PepsiCo

4. Marillyn Hewson, chairman, president and CEO, Lockheed Martin
5

_ Ellen Kullman, chairman and CEO, DuPont

Get involvem

Search

Recent Posts

Six reasons your student
should join the robotics team
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Six reasons your student should join the
robotics team

by Consumers Energy | Mar 16, 2015 | Girls & STEM | 0 comments

People are talking about the need for STEM talent. The president. Governors.
Corporate executives. Business owners. University presidents. But reports, findings
and proclamations will do little until parents start talking about it.

Parents have the biggest influence on their children, of course. From a young age,
they control the toys, play dates and extracurricular activities. They do so with the
very best intentions.

This often means accentuate the positive, eliminate the negative.

5o kids who flourish in science, technology, engineering and math are naturally encouraged to join the robotics team. And
the artists, writers and otherwise liberal arts inclined are not.

Big mistake, says Gail Alpert, president of Michigan FIRST Robotics.

Teamwork flourishes when the members have diverse talents. A football team won't go far with a roster full of
quarterbacks. And without a decent center, point guards wouldn't get close to the net. Robotics is no different, Alpert said.

"“When people think robotics, they immediately think left-brain skills—math, engineering, tech,” Alpert said. “But STEM
talent is only part of the equation. Successful teams use creativity and persuasion to develop winning ideas and promote
those ideas within the team and ultimately sponsors and judges. It takes all kinds of talent to make it work well.”

Michigan FIRST Robotics encourages all students to consider joining a robotics team, whether their sights are set on STEM

careers or not. The team experience will serve them well no matter their ultimate career pursuits. Here are six reasons

why:

1. Fire on all cylinders. Robotics is a multi-discipline program. It can be incorporated into every subject area—math,
English, art, science, history...

2 Work as a team. Robotics facilitates teamwork, critical thinking and problem solving. Teams work together throughout
missions, from concept to promotion, building to competition.

3. Hit the road. Teams have the opportunity to compete locally, regionally and nationally. Those that excel might even be
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invited to compete internationally.

4. Build transferable skills. The skills learned via this program can be readily applied and transferable to work in any
industry.

5 Access scholarship opportunities. Colleges, universities, professional associations and corporations offer college
scholarships to FIRST Robotics students. More than $20 million in college scholarships are available, Take a look.

6. Have fun. Robotics students meet during <chool or after school, puzzling together over missions and building lifelong

memories. There's rarely a dull moment.

Enter your ZIP Code to see if your school has a team.

Search

Recent Posts

Six reasons your student
should join the robotics team

STEM jobs are in demand:
Girls need apply

Archives
March 2015

Categories

Engineer

Girls & STEM

© 2015 Consumers Energy f ¥ In m

-G/




Section D
Business Plan



BLACK FROG ROBOTICS- Team 6134
BUSINESS PLAN

As a team, we discussed and reviewed what kind of expenses we would incur
during the FTC season. We brainstormed fundraising ideas and figured out
different ways and the amounts of how much we would need to cover our
expanses. We came up with the following figures.

INCOME EXPENSES

BUDGET BUDGET

Fund Raising
Team registration 275.00
Cans 500.00 Robot C 99.00
CPK 100.00 Robot supplies 1,000.00
Sponsors 1,000.00 Field kit supplies 500.00
Sticker Sale 100.00 Misc supplies 100.00
Total 1,700.00 Misc Tools 100.00
Pictures 20.00
Family Dues $1,100 T-Shirts 225.00
Regional 150.00
Total Income 2,800.00 Total Expense 2,469.00

Our fundraising sources are:
¢ Sponsor donations -

o Vector Engineering is a company in Novi, MI. They help us by
contributing their pop bottles/cans. They call us about once a month
to pick them up.

o Orthodontist Tyler Dumas and Reyes provide state of the art
orthodontic treatment, which includes use of robotic technology.

o MSC Software makes products that enable engineers to validate
and optimize their design using virtual prototypes. They were
impressed by our demonstration and are keenly interested in our
project.

o Dentist Dr. Zelin is a dentist specializing in child dentistry and
deeply interested and facinated by robotics.

e Activity Fundraiser —

o Novi Robotics Window Stickers —We created Novi Robotic
stickers to promote robotics and raise funds for our team. It cost us
$1 to make the stickers, and our plan is to sell them for $5.
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Dear Mr. John Janevic and Mr. Tom Downey,

Thank you for allowing us to visit MSC Nastran office and taking the time to understand our
robotics program. We also received and truly enjoyed the Mars Video link and CAD simulation
link from Mr. John.

The Black Frogs is a middle school robotics team that participates in FTC (First Tech Challenge).
The goal of FTC is to encourage middle school children to take part in and be exposed to Science,
Technology, Engineering and Math (STEM) related activities. Teams work together to build a
robot to perform the specified tasks while spreading the word about robotics, learning about
teamwork, taking part in various competitions, and displaying gracious professionalism.

Last week we received our challenge (see attached link- nttp:/www.u

/ﬁc/game). Our

1sfirst.org/roboticsprograms

season has started and we are working on multiple tasks. We have also started to reach out for
sponsorships. If you are interested in becoming our sponsors, we have three levels of sponsorship
based on individual budget. We kindly request you to consider helping us with your generous
donation.

Level 1- $100. Includes company logo on our website and brochure.

Level 2- $250. Includes all the above and logo on our Robot and T-shirt.

Level 3- $500 or more Includes all the above and company logo on the banner in our pit during
the competition.

All donations go to Novi Educational Foundation and are tax exempt per IRS rules.

If you are interested in becoming our sponsor, please contact

Janelle Moore at jmoorel 2(@twmi.IT.com

Thank you.
Respectfully,
The Black Frogs Robotics Team

httg:,’/‘www.blackfrogrobotics.weeblv.com
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ROBO

éUSINESS PLAN as of 01/18/2015

When we were selected to advance to the Super Regional Competition in lowa we realized that we would run into
large sums of expenses and needed to make a tremendous amount of effort to raise a lot of money. We
brainstormed fundraising ideas and figured out different ways and the amounts of how much we would need to

cover our expenses. We came up with the following figures.
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INCOME

EXPENSES

ITEMS BUDGET ITEMS BUDGET
Fund Raising

Food Donation 150.00 Team Registration 275.00

Cans Drive 100.00 Robot C 99.00

Cans 750.00 Robot Supplies 1,200.00

CPK 100.00 Field Kit Supplies 500.00

Sponsors 4,000.00 Misc Supplies 120.00

Sticker Sale 100.00 Misc Tools 100.00

Total $5,200.00 Pictures 25.00

T-Shirts 425.00

Misc 600.00

Regional 150.00

State 100.00

Super Regional 500.00

Team Fun 200.00

Total Income $5,200.00 Total Expenses $4,294.00

Our fundraising sources are:
o Sponsor donations -
o Dallas Industries is engaged in stamping and forming operations with precision press feed and
coil handling systems for 50 years.
o Ford Motor Company
o Frog Force, the Novi High School Robotic Team.
o Ml State MDE Grant awarded to us as a result of being selected to advance to the North Super
Regionals.
« Can Drive and Collection -
o Can drive to be undertaken in the neighborhood
o Vector is an ongoing relationship which donates cans every few weeks
o Team Detroit and other such industries approached
o Food Donation —
o Costco and Sams are warehouse Clubs that give donations in form of cash cards or kind to
organizations engaged in STEM.
Our potential expense are:
« Robot Supplies-We expect to incur more expense in this area as we plan to prototype new ideas.
o T-shirts will have to be redone to include new sponsors.
« Miscellaneous Expenses to provide for some fun items in the display area.
o Travel and Expenses at lowa will need to be covered by additional sponsors.
o Team Fun and spirit building activities will need additional funds.
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ROG ROBOTICS- Team 6134

BUSINESS PLAN as of 01182015

When we were selected to advance to the Super Regional Competition in lowa we realized that we
would run into large sums of expenses and needed to make a tremendous amount of effort to raise a lot
of money. We brainstormed fundraising ideas and figured out different ways and the amounts of how

much we would need to cover our expenses. We came up with the following figures.

INCOME _

ITEMS BUDGET
Fund Raising
Food Donation 150.00
Neighborhood Can Drive 100.00
Cans from Vector Eng 750.00
CPK 100.00
Sponsors 4,000.00
Sticker Sale 100.00
Total $5,200.00
Parent Contribution $4,600
Total Income $9,800.00

Our fundraising sources are:
e Sponsor donations -

EXPENSES

ITEMS

Team Registration
Robot C

Robot Supplies
Field Kit Supplies
Misc Supplies
Misc Tools
Pictures

T-Shirts

Misc

Regional

State

Super Regional

Travel and Expenses at lowa

Team Fun

Total Expenses

BUDGET

275.00
99.00
1,200.00
500.00
120.00
100.00
25.00
425.00
600.00
150.00
100.00
500.00
5,500.00
200.00

$9,794.00

o Dallas Industries is engaged in stamping and forming operations with precision press feed and coil handling

systems for 50 years.
o Ford Motor Company
o Frog Force, the Novi High School FRC Team.

o MI State MDE Grant awarded to us as a result of being selected to a

e Can Drive and Collection —
o Can drive to be undertaken in the neighborhood

o Vector is an ongoing relationship which donates cans every few weeks

o Team Detroit and other such industries approached
e Food Donations -

dvance to the North Super Regional.

o Costco and Sam’s are warehouse Clubs that give donations in form of cash cards organizations engaged in

STEM.
Our potential expenses are:

o Robot Supplies-We expect to incur more expense in this area as we plan to prototype new ideas.

T-shirts will have to be redone to include new sponsors.

e © © o

Team Fun and spirit building activities will need additional funds.

Miscellaneous Expenses to provide for some fun items in the pit area.
Travel and Expenses at lowa will need to be covered by additional sponsors.
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TEAM BUDGET AND ACTUALS as of 041815

INCOME EXPENSES
ITEMS BUDGET ACTUALS ITEMS BUDGET ACTUALS
Fund Raising
Food Donation 150.00 75.00 Registration 275.00 275.00
Neighborhood Regional 150.00 150.00
Can Drive 100.00 106.90 State 100.00 100.00
Super
Cans from Vector 750.00 816.20 Regional 500.00 500.00
CPK 100.00 146.89 Worlds 1,000.00
Sponsors 4,000.00 Robot C 99.00 79.00
Robot
Dumas &Reyes 500.00 Supplies 1,200.00 1,356.58
Dallas 500.00 Field Kit 500.00 552.70
Frog Force 500.00 Misc Supplies 120.00 173.82
Ford Motor Co. 800.00 Misc Tools 100.00 -
M| State Grant Pictures 25.00 23.50
others 350.00 T-Shirts 425.00 406.28
Sticker Sale 100.00 145.00 Misc 600.00 502.04
Total $5,200.00 $3,939.99
Parent Contribution $2,200 Team Fun 200.00 219.38
Total
Total Income $5,200.00 $6,139.99 Expenses $4,294.00 $5,338
Task Reflection ]

To Compare Actual to Budget

o We are waiting for MI State Grant

of $2150 to cover the

registeration and reimburse the

parent contribution.

o Our can drive initiative was
successful despite bad weather!
o We were able to collect addition

cans from Vector Engineering and
Team Detroit.

Our robot expenses were higher
than expected because we bought
extra supplies to prototype new
ideas.
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4auto-Park.c

#pragma config(Hubs, S1, HTServo, HTMotor, HTMotor, HTMotor)

#pragma config(Sensor, S2, IR, sensorI2CCustom)

#pragma config(Motor, motorA, MotorA, tmotorNXT, openLoop, encoder)
#pragma config(Motor, motorB, , tmotorNXT, openLoop, encoder)
#pragma config(Motor, motorcC, ; tmotorNXT, openLoop, encoder)
#pragma config(Motor, mtr_sl_cC2_1, motorD, tmotorTetrix, openLoop)
#pragma config(Motor, mtr_S1 C2_2, IR_Tift, tmotorTetrix, openLoop)
#pragma)tonfig(Motor, mtr_S1_C3_1, leftMotors, tmotorTetrix, PIDControl,
encoder

#pragma config(Motor, mtr_s1_C3_2, rightMotors, tmotorTetrix, PIDControl,
reversed, encoder)

#pragma config(Motor, mtr_S1l_cC4_1, bucket_11ift, tmotorTetrix, openLoop)
#pragma config(Motor, mtr_sl _c4_2, scissor_1ift, tmotorTetrix, openLoop)
#pragma config(Servo, srvo_S1_C1_1, sci_trapdoor, tServoStandard)
#pragma config(Servo, srvo_S1 C1_2, servo2, tServoNone)

#pragma config(Servo, srvo_S1 Cl1_3, servo3, tServoNone)

#pragma config(Servo, srvo_S1_Cl1_4, Right_hook, tServoStandard)
#pragma config(servo, srvo_S1l C1.5, servo5, tServoNone)

#pragma config(Servo, srvo_S1_Cl1_6, Left_hook, tServoStandard)
//*!1Code automat1ca11y generated by 'ROBOTC' configuration wizard

17/

#include "hitechnic-irseeker-v2.h"
#include "JoystickDriver.c"

#define gearRatio -2

#define TOTALDISTANCE 16000 //distance from Ramp to floor in encoder counts
#define REMAININGRAMP 000 // distance left to travel on the ramp
#define CcPD 12 // encoder counts per degree
#define diameter 6.6 // diameter of wheel

#define pi 3.14159 // pi

#define maxPower 40 // max power for driving the robot

#define backCounter 720

#define center 7

#define CPI 222 //encoder counts per inch

#define RIGHT -1

#define LEFT 1

#define WAIT 250

long runTimer;

int runTimeHandle;

bool scoreCenterflag= false;
bool kickflag = false;

void scoreCenter(int scoreadjust, int adjustDegrees,

int kickadjust, int

kickDegrees); //d1fferent positions for scorecenter subprogram
void driveForward(int power, int targetDistance); // drive forward
subprogram

void gentleTurn(int turnDegrees,
int findKickstand();

void kickThestand(int kickstandLoc);
void kickstandonly(Q);

int turnDirection); // turn subprogram

// kickstand subprogram

task main(QQ{ // start of actual program
// the following block intializes the variables

int kickstandLoc = 0;

int waitingTime = 0;

eraseDisplay(Q;
c1earT1mer(runT1meHand1e),
runTimer = timel(runTimeHandle)

///////////////////////////////é///////////////////////////////////////////
age 1
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] // the following block waits for you to press the orange bttn if you want to
wait at the start of the match

while (runTimer < 10000){

nxtDisplayTextLine(1l, "Right to only score center");
nxtDisplayTextLine(2, "Left arrow to only kick stand :D");
nxtDisplayTextLine(3, "Orange to wait");

if (nNxtButtonPressed == 3){
waitingTime = 8000;
break;

}

if (nNxtButtonPressed == 1){
scoreCenterflag = true;
break;

}

if (nNxtButtonPressed == 2){
kickflag = true;

! break;

runTimer = timel(runTimeHandle);

I117111717177177777777777777717777177777777777777777777717777777777777

//when the following block is uncommented it waits for start and waits for 8
seconds if orange bttn 1is preesed

waitForstart(); )
waitlMsec(waitingTime);

LILLILILLILLIL L1 117117777777771777717177777777717777777177777777717777777777
I1111177777777111777777

//The following block holds the intail common movements of the robot
motor[bucket_1ift] = 15;

motor[IR_1ift] = 30;

driveForward(-60, 30);

waitlMsec (WAIT);

gentleTurn(45, RIGHT);

waitlMsec (WAIT);

motor[IR_Tift] = O;

driveForward(-60, 24);

waitlMsec (WAIT);

kickstandLoc = findkickstand(Q);

y kickThestand(kickstandLoc);

//Finds the zone and strength of IR beacon
int findKickstand (Q{
int zone, strength, position;
position = 0;
if (HTIRS2readeEnhanced(IR, zone, strength)) {
eraseDisplayQ;
nxtDisplayCenteredTextLine(0, "%d %d", zone, strength);
waitlMsec (WAIT);
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if (zone == 0){
position

4Auto-Park.c

else if (zone >= 6){

position

else {

¥

position

return position;

}

void kickThestand(int kickstandLoc) {
///1111117117111111111711177117777/17777////77/777777//7/////////1////

bool IRflag;

int zone, strength, scoreadjust, adjustDegrees, kickadjust, kickDegrees;

//the following block uses a switch statements to knock the kickstand in any

of the three positons

switch (kickstandLoc) {

case 1: {

kickDegrees);

do 1 //movements for positon 1

o
IRflag = HTIRS2readeEnhanced(IR, zone, strength);
motor[leftMotors] = motor[rightMotors] = 40;

} while (zone > 4);

motor[leftMotors] = motor[rightMotors] = O;

driveForward(60, 9);

waitlMsec(WAIT);

gentleTurn(135, RIGHT);

waitlMsec(WAIT);

scoreadjust = 5;

kickadjust = 4;

adjustDegrees = 50;

kickDegrees = 45;

scoreCenter(scoreadjust, adjustDegrees, kickadjust,

break;
s
case 2: {
é/m?vements for position 2
o
IRflag = HTIRS2readEnhanced(IR, zone, strength);
motor[leftMotors] = motor[rightMotors] = -40;
} while (zone < 5);
motor[leftMotors] = motor[rightMotors] = 0;
gentleTurn(30, LEFT);
waitlMsec(WAIT);
driveForward(60, 7);
waitlMsec (WAIT);
gentleTurn(135, RIGHT);
waitlMsec (WAIT);
scoreadjust = 6;
kickadjust = 3;
adjustDegrees = 50;
kickDegrees = 75;
scoreCenter(scoreadjust, adjustDegrees, kickadjust,
kickDegrees) ;
break;
case 3: { //movements for position 3
motor[IR_1ift] = -50;
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motor[bucket_1ift] = 10;
driveForward(65, 5);
waitlMsec (WAIT);
gentleTurn(60, RIGHT);
waitlMsec(WAIT);
driveForward(100, 36);
motor[IR_1ift] = O;
waitlMsec(1300);
gentleTurn(45, RIGHT);
waitlMsec(WAIT);
driveForward(60, 12);
motor[bucket_T1ift] = 0;

break;

}

default: { //movements for emergeney situation
motor[IR_1ift] = -30;
waitlMsec(2500);
motor[IR_Tift] = O;
gentleTurn(360, LEFT);
waitlMsec(WAIT);
break;

}

return;

¥
1111171117717777777777777777777777717777777771777777777
// the following block holds the turn sub-program

void gentleTurn(int turnbDegrees, int turnDirection){
int countsToTravel;

countsToTravel = turnDegrees * CPD;
nMotoreEncoder[leftMotors] = nMotorEncoder[rightMotors] = 0;

while (abs(nMotorEncoder[leftMotors]) < countsToTravel){
if (turnDirection == RIGHT){
motor[leftMotors] = -100;
motor[rightMotors] = 100;

else {
motor[leftMotors] = 100;
} motor[rightMotors] = -100;

}

motor[leftMotors] = motor[rightMotors] = 0;

eraseDisplayQ;

nxtDisplayCenteredTextLine(0, "%d", abs(nMotorEncoder[TeftMotors]));

:
1/111111777171771711177777771777777771777777777777777/777777777777777/7777
// the following block holds the drive sub program

void driveForward(int power, int targetDistance){
Tong totalEncoders, speedAdjust;
long targetCounts;
int encoderDiff;
int distanceTraveled, robotSpeed, stallTimeHandle;
Tong stallTime, d1, d2, runTime;
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4Auto-Park.c
targetCounts = (targetDistance * CPI);
totalEncoders = speedAdjust = 0;
nMotorencoder[leftMotors] = nMotorEncoder[rightMotors] = 0;
motor[leftMotors] = motor[rightMotors] = power;

clearTimer(runTimeHandle);
while(totalEncoders < targetCounts){
runTimer = timel[runTimeHandle];
if (runTimer >= 1000) {
encoderDiff = (nMotorEncoder[leftMotors]) -
(nMotoreEncoder[rightMotors]);
if (encoderDiff > 0){
speedAdjust = speedAdjust + 1;

else {
speedAdjust = speedAdjust - 1;

motor[rightMotors] = power + speedAdjust;
C1earT1mer(runT1meHand1e);
runTimer = 0;

}
totalEncoders_= abs (nMotorencoder[leftMotors])+
abs(nMotorencoder[rightMotors]);

// the following block sets the motors to O

motor[leftMotors] = motor[rightMotors] = 0;

}

//scores in center goal and kicks stanc ) ) ] )
void scoreCenter(int scoreadjust, int adjustDegrees, int kickadjust, int
kickpegrees){

if (kickflag){
kickstandonly(Q);
return;

}
motor[IR_Tift] = -50;
motor[bucket_lift] = -40;

waitlMsec(200);
motor[scissor_1ift] = -100;
waitlMsec(2500);
motor[IR_Tift] = O;
waitlMsec(3500);

motor[scissor_lift] = O;
driveForward(60, scoreadjust);
waitlMsec(WAIT);
servo[sci_trapdoor] = 180;
waitlMsec(1000);
servo[sci_trapdoor] = 0;
driveForward(-60, kickadjust);
motor[scissor_1ift] = 80;

waitlMsec(3500);
gentleTurn(adjustDegrees, LEFT);
waitlMsec (WAIT);
driveForward(60, 20);

waitlMsec (WAIT);

motor[scissor_lift] = 0;
motor[bucket_Tift] = 70;
waitlMsec(200);

if (scorecCenterflag) {

) return;

Page 5
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gentleTurn(kickDegrees, RIGHT);
waitlMsec(WAIT);

driveForward (100, 30);
waitlMsec (WAIT);
gentleTurn(360, RIGHT);
waitlMsec(WAIT);
return;

¥

void kickstandonly(){
motor[IR_1ift] = -50;
driveForward(-60,3);

waitlMsec (WAIT);
gentleTurn(45, LEFT);
waitlMsec(WAIT);
driveForward(60, 15);
waitlMsec(WAIT);

motor[IR_Tift] = 0;
gentleTurn(30, RIGHT);
waitlMsec(WAIT);
driveForward(60, 48);
return;

}
[11117177777717777717777717777777777777777777777777777771777777777777777
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#pragma config(Hubs, S1, HTServo, HTMotor, HTMotor, HTMotor)

#pragma config(Sensor, S2, IR, sensorI2ccustom)

#pragma config(Motor, motorA, MotorA, tmotorNXT, openLoop, encoder)
#pragma config(Motor, motorB, , tmotorNXT, openLoop, encoder)
#pragma config(Motor, motorcC, ; tmotorNXT, openLoop, encoder)
#pragma config(Motor, mtr_S1l_cC2_1, motorD, tmotorTetrix, openLoop)
#pragma config(Motor, mtr_sl_cC2_2, IR_Tift, tmotorTetrix, openLoop)
#pragma)config(Motor, mtr_sl_c3_1, JeftMotors, tmotorTetrix, PIDControl,
encoder

#pragma config(Motor, mtr_s1_C3_2, rightMotors, tmotorTetrix, PIDControl,
reversed, encoder)

#pragma config(Motor, mtr_sl_c4_1, bucket_1ift, tmotorTetrix, openLoop)
#pragma config(Motor, mtr_s1l_c4_2, scissor_lift, tmotorTetrix, openLoop)
#pragma config(Servo, srvo_S1_cCl_1, sci_trapdoor, tServoStandard)
#pragma config(Servo, srvo_S1 Cl 2, servoz2, tServoNone)

#pragma config(Servo, srvo_S1_cC1_3, servo3, tServoNone)

#pragma config(Servo, srvo_S1_Cl_4, Right_hook, tServoStandard)
#pragma config(Servo, srvo_S1 C1.5, servo5, tServoNone)

#pragma config(Servo, srvo_S1_Cl_6, Left_hook, tServoStandard)

//*!1code automatically generated by 'ROBOTC' configuration wizard

17/

#include "hitechnic-irseeker-v2.h"
#include "JoystickDriver.c"

#define gearratio -2

#define TOTALDISTANCE 16000 //distance from Ramp to floor in encoder counts
#define REMAININGRAMP 000 // distance left to travel on the ramp
#define CPD 12 // encoder counts per degree
#define diameter 6.6 // diameter of wheel

#define pi 3.14159 // pi

#define maxPower 40 // max power for driving the robot

#define backCounter 720

#define center 7

#define CPI 222 //encoder counts per inch

#define RIGHT -1

#define LEFT 1

#define WAIT 250

Tong runTimer;

int runTimeHandle;

bool kickflag = false;

bool scoreCenterflag = false;

void scoreCenter(int scoreadjust, int adjustDegrees, int kickadjust, int

kickbegrees); //different positions for scorecenter subprogram
void driveForward(int power, int targetDistance); // drive forward
subprogram

void gentleTurn(int turnDegrees, int turnDirection); // turn subprogram

int findkickstand(Q);

void kickThestand(int kickstandLoc); // kickstand subprogram

void kickstandonly(Q);

task main(QQ{ // start of actual program

// the following block intializes the variables
int kickstandLoc = O;
int waitingTime = 0;

eraseDisplayQ;

clearTimer(runTimeHandle);

runTimer = timel(runTimeHandle);

////////////////////////////////////{//////////////////////////////////////
Page
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// the following block waits for you to press the orange bttn if you want to
wait at the start of the match

while (runTimer < 10000){
nxtDisplayTextLine(l, "Right kick only");
nxtDisplayTextLine(2, "Left center only");
nxtDisplayTextLine(3, "Orange to wait");

if (nNxtButtonPressed == 3){
waitingTime = 8000;
break;

¥

if (nNxtButtonPressed == 2){
scoreCenterflag = true;
break;

}

if (nNxtButtonPressed == 1){
kickflag = true;

! break;

runTimer = timel(runTimeHandle);

[11711177717771777717717771777717777771771777777777777777777777777777

//when the following block is uncommented it waits for start and waits for 8
seconds if orange bttn 1is preesed

waitForstart();
waitlMsec(waitingTime);

[111117117177171771771177177771777777777777777777777777777777

ing block holds the intail common movements of the robot
motor[bucket_1ift] = 15;
driveForward(-60, 60);
waitlMsec(WAIT);
motor[IR_Tift] = 30;
gentleTurn(90, RIGHT);
waitlMsec (WAIT);
driveForward(-60, 24);
waitlMsec (WAIT);
gentleTurn(45, RIGHT);
motor[IR_Tift] = O;
waitlMsec(WAIT);
driveForward(-60, 45);
waitlMsec(WAIT);
gentleTurn(85, LEFT);
waitlMsec (WAIT);
driveForward(-60, 41);
waitlMsec (WAIT);

kickstandLoc = findKickstand(Q);

! kickThestand(kickstandLoc) ;

//Finds the zone and strength of IR beacon
Page 2



int findKickstand OQ{
int zone, streng
position = 0;
if (HTIRSZreadEn
eraseDis
nxtDispl

waitlMse
}
if (zone == 0){
position
else if (zone >=
position
else {
! position
) return position;
void kickThestand(int ki

[111711111/171177
bool IRflag;

int zone, streng

4Auto-Ramp.c
th, position;

hanced(IR, zone, strength)) {

playQ;

ayCenteredTextLine(0, "%d %d", zone, strength);
c(WAIT);

I
N

ckstandLoc) {

[I1177777777777777777177717777777777777777777777777777

th, scoreadjust, adjustDegrees, kickadjust, kickDegrees;

//the following block uses a switch statements to knock the kickstand in any

of the three positons

switch (kickstan
case 1: {
do {
kickDegrees) ;
1
case 2: {

dLoc) {
//movements for positon 1

IRflag = HTIRS2readeEnhanced(IR, zone, strength);
motor[leftMotors] = motor[rightMotors] = :

} while (zone > 4);

motor[leftMotors] = motor[rightMotors] =

driveForward(60, 9);

wa1t1Msec(WAIT),

gentleTurn(135, RIGHT);

wa1t1Msec(WAIT),

scoreadjust = 4;

kickadjust = 5;

adjustDegrees = 50;

kickDegrees = 45;

scoreCenter(scoreadJust adjustDegrees, kickadjust,

break;

é/m?vements for position 2
o
IRflag = HTIRS2readenhanced(IR, zone, strength);
motor[leftMotors] = motor[rightMotors] = -40;
} while (zone < 5);
motor[leftMotors] = motor[rightMotors] =
gentleTurn(30, LEFT);

waitlMsec(WAIT);
driveForward(60, 7);
waitlMsec(WAIT);
gentleTurn(135, RIGHT);
waitlMsec (WAIT);

scoreadjust = 6;

kickadjust = 3;

adjustDegrees = 50;
Page 3
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kickDegrees = 75;
scoreCenter(scoreadjust, adjustDegrees, kickadjust,
kickDegrees);
break;

case 3: { //movements for position 3
motor[IR_Tift] = -50;
motor[bucket_1ift] = 10;
driveForward(65, 5);
waitlMsec (WAIT);
gentleTurn(45, RIGHT);
waitlMsec(WAIT);
driveForward (100, 36);
motor[IR_1ift] = O;
waitlMsec(1300);
gentleTurn(45, RIGHT);
waitlMsec (WAIT);
driveForward(60, 12);
motor[bucket_Tift] = 0;

break;

}
default: { //movements for emergency situation
motor[IR_Tift] = -30;
waitlMsec(2500);
motor[IR_T1ift] = O;
gentleTurn(360, LEFT);
waitlMsec (WAIT);
break;

}

return;
ks
111711777777177777777/7777777777777/77777/7/7/1711//1/7777/
// the following block holds the turn sub-program

void gentleTurn(int turnDegrees, int turnDirection){
int countsToTravel;

countsToTravel = turnDegrees * CPD;

nMotoreEncoder[leftMotors] = nMotoreEncoder[rightMotors] = O;

while (abs(nMotorEncoder[leftMotors]) < countsToTravel){
if (turnDirection == RIGHT){

motor[leftMotors] = -100;
motor[rightMotors] = 100;

else {
motor[leftMotors] = 100;
motor[rightMotors] = -100;
) }
motor[leftMotors] = motor[rightMotors] = O;
eraseDisplayQ;

nxtDisplayCenteredTextLine(0, "%d", abs(nMotorEncoder[leftMotors]));

s
1177711711111171771717777777777777777777777777777777777777777777777777777
// the following block holds the drive sub program
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void driveForward(int power, int targetDistance){
long totalEncoders, speedAdjust;
long targetCounts;
int encoderDiff;
int distanceTraveled, robotSpeed, stallTimeHandle;
long stallTime, dl, d2, runTime;

targetCounts = (targetDistance * CPI);

totalEncoders = speedAdjust = 0;
nMotoreEncoder[leftMotors] = nMotorEncoder[rightMotors] =
motor[leftMotors] = motor[rightMotors] = power;

clearTimer(runTimeHandle);
while(totalEncoders < targetCounts){

runTimer = timel[runTimeHandle];

if (runTimer >= 1000) {

encoderDiff = (nMotorEncoder[leftMotors]) -
(nMotorEncoder[r1ghtMotors]),
f (encoderDiff > 0){
speedAdjust = speedAdjust + 1;

else {
speedAdjust = speedAdjust - 1;

motor[rightMotors] = power + speedAdjust;
ClearTimer(runTimeHandle);
runTimer = 0;

totg1Encoders = abs(nMotorencoder[leftMotors])+
abs(nMotorencoder[rightMotors]);

// the following block sets the motors to O

motor[leftMotors] = motor[rightMotors] =

}

//Scores in center goal and kicks stanc
void scoreCenter(int scoreadjust, int adjustDegrees, int kickadjust, int
kickDegrees) {

if (kickflag){
kickstandonly(Q);
return;

}
motor[IR_Tift] = -50;
motor[bucket_lift] = -40;

waitlMsec(200);
motor[scissor_lift] = -100;
waitlMsec(2500);
motor[IR_Tift] = O;
waitlMsec(3500);

motor[scissor_1ift] = 0;
driveForward(60, scoreadjust);
waitlMsec (WAIT);
servo[sci_trapdoor] = 180;
waitliMsec(1000);
servo[sci_trapdoor] =
driveForward(-60, k1ckadjust),
motor[scissor_ 11ft] = 80;
waitlMsec(3500);
gentleTurn(adjustDegrees, LEFT);
waitlMsec (WAIT);
driveForward(60, 20);
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waitlMsec (WAIT);
motor[scissor_lift] = 0;
motor [bucket_1ift] = 70;
waitlMsec(200);
if (scorecCenterflag) {
return;

}

gentleTurn(kickDegrees, RIGHT);
waitlMsec(WAIT);
driveForward(100, 30);
waitlMsec (WAIT);
gentleTurn(360, RIGHT);
waitlMsec (WAIT);

return;

}

void kickstandonly(){
motor[IR_1ift] = -50;
gentleTurn(45, LEFT);
waitlMsec(WAIT);
driveForward(60, 15);
waitlMsec (WAIT);
motor[IR_Tift] = O;
gentleTurn(30, RIGHT);
waitlMsec (WAIT);
driveForward(60, 48);
return;

//ayy Tmao

[1177117717771711771771777777777777177117777777777777777777777777771777
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Test Voltage

No Load Speed
No Load Current
Gear Ratio

Updated: 2011.01.28

GENERAL SPECIFICATION FOR TETRIX DC DRIVE MOTOR

: 12 Volts DC

: 146 RPM (nominal) can deviate +/- due to manufacturing tolerances

:0.17 Amps
:1:52

.'v .l—l. -

=0

é A
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(A) Dimensional Figures:
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(B) MOTOR PERFORMANCE CURVES AND CHARACTERISTICS Suppiy Vollage 12
\T NO LOAD
SPEED = 146
CURRENT 017
AT STALL EXTRAPOLATION
TORGUE 20
CURRENT = 455
AT MAXIMUM EFFICIENCY
EFFICIENCY 80
SPEED 128
TORQUE 4.85
=g CURRENT = 1.08
| OUTPUT = 5.38
| AT MAXIMUM QUTPUT
( SPEED 89
\ TORQUE 11.72
1 \ CURRENT 2486
[ WTPUT 10.7
/ EFFICIENCY 36,22
'lulwlu'uu.un*

18 mNm
17 az-in = 0.867 Ib-in
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