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Volunteer Thank You

Thank you for taking the time to volunteer for a FIRST Tech Challenge Event. FIRST and FTC rely heavily on
Volunteers to ensure Events run smoothly and are a fun experience for Teams and their families, which could
not happen without people like you. With over 4,500 Teams competing annually, your dedication and
commitment are paramount to the success of each Event and the FTC program. Thank you for your time and
effort in supporting the mission of FIRST!

D’J;Eé

)
. 217

Sponsor Thank You
Thank you to our generous sponsors for your continued support of the FIRST Tech Challenge!

Rockwel/l
Collins

Official Program Sponsor

PlC

CAD and Collaboration Sponsor
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Revision History

Revision Date Description

1 8/15/2014 | Initial Release — by FTC Team #003 Australia, The Southport School

2 9/1/2014 | Replaced MATRIX with TETRIX content by former FTC Team #2843, Under the Son

3 8/6/2015 | Updated using the new kit of parts and new programming environment.
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Introduction

What is the FIRST Tech Challenge?

FIRST Tech Challenge is a student-centered activity that focuses on giving students a unique and stimulating
experience. Each year, Teams participate in a new Game that requires them to design, build, test, and
program autonomous and driver-operated Robots that must

perform a series of tasks.

The Playing Field for the Game consists of the FIRST Tech
Challenge Game Pieces set up on a foam-mat surface, FTC is More Than Robots! While

surrounded by a metal and Lexan Field frame. Each
Tournament features Alliances, which are comprised of two
Teams, competing against one another on the Playing Field.
Teams work to overcome obstacles and meet challenges,
while learning from and interacting with their peers and adult

competing, students develop
personal and professional skills
they will be able to rely on
throughout their life.

Mentors. Students develop a greater appreciation of science
and technology and how they might use that knowledge to
impact the world around them in a positive manner. They also
cultivate life skills such as:

Planning, brainstorming, and creative problem-solving.

Research and technical skills.

Collaboration and Teamwork.

Appreciation of differences and respect for the ideas and contributions of others.

To learn more about FTC and other FIRST Robotics competitions, visit www.usfirst.org.

FIRST Tech Challenge (FTC) Core Values
FIRST asks everyone who participates in FTC to uphold and promote the following values:

We display Gracious Professionalism with everyone we engage with and in everything we do.
We act with integrity.

We have fun.

We are a welcoming community of students,
mentors, and volunteers.

What we learn is more important than what we win.
We respect each other and celebrate our diversity.
Students and adults work together to find solutions
to challenges.

We honor the spirit of friendly competition.

We behave with courtesy and compassion for others
at all times.

We act as ambassadors for FIRST and the FIRST
Tech Challenge.

We inspire others to adopt these values.
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What is the FIRST Tech Challenge PushBot Build Guide?

In early 2014, a design challenge was set by FIRST for experienced FTC Teams to design a basic Robot and
manual for Rookie FTC Teams. The Robot and manual had to provide Rookie Teams with simple, basic
instructions and images for building a PushBot that can be successful in competition for any Game Challenge.

PushBot 2 (PB2) needs to meet all FTC Competition guidelines using the current Game Manual and Forum
rules, but using ONLY the Competition Kit of Parts and materials.

As part of the task, the PushBot needed to have basic programming for autonomous mode; as well as a
program for manual mode. The code was to be developed in the Java programming language and deployed
using the Android Studio IDE.

Depending on the Team size and student interests, some sections of this manual can be done in parallel. One
group can build the Robot, while another group is installing the software, and a third group can build the
electronics test bench. The efforts of these groups would come together during the wiring and testing portion.

FTC Team #2843 United States — PushBot Robot.
2015 — 2016 Robot Name: PB2 (PushBot 2)

Purpose: Assist new FTC competitors to develop a sense of how an FTC Robot is constructed with the
TETRIX Robotic Construction system and is programmed in Java.

Design: The PushBot has 3 DC motors and 2 servos. Its design is based around a rectangular frame. This
allows structural engineering principles to be explored by Teams. The Robot has an ‘arm’ powered by a single
DC motor, a ‘hand’ that is driven by two servos, and ‘feet’ powered by two DC motors. The ’arm’ is geared
down to allow the DC motor to lift heavier objects. PB2
has high clearance for driving over objects. PB2 can
push objects using its gripper or a front panel can be
installed to ‘push’ objects. This Guide will assist rookie
FTC competitors in gaining an understanding of how a
simple Robot built with the TETRIX Construction
System can be programmed in Java. It will also guide
Teams through using the new electronics available in
the 2015-2016 season.

The Robot is constructed with the TETRIX Kit of Parts
and an electronics kit, which includes cell phones as
the communication devices and other USB devices
that provide communication with new USB modules.

A link to the TETRIX Kit of Parts description is
available on the FTC Team Resources webpage.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”
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Gracious Professionalism™

FIRST uses this term to describe the program’s intent. This is one of the most important concepts that can be
taught to a young person who is learning to get along in the work world. At FIRST, Team members help other
Team members, but they also help other Teams.

Gracious Professionalism is not clearly defined for a reason. It can and should mean different things to
everyone.

Some possible meanings of Gracious Professionalism include:

. . . L An example of Gracious
e Gracious attitudes and behaviors are win-win. Professionalism is shari sharing

e Gracious folks respect everyone and let that respect information and resources with
show in their actions. _ other Teams whenever possible.
e Professionals possess special knowledge and are
trusted by society to use that knowledge responsibly.
e Gracious Professionals make a valued contribution in
a manner pleasing to others and to themselves.

In the context of FIRST, this means that all Teams and participants should:

e Learn to be strong competitors, but also treat one another with respect and kindness in the process.
¢ Avoid leaving anyone feeling as if they are excluded or unappreciated.
o Knowledge, pride and empathy should be comfortably and genuinely blended.

In the end, Gracious Professionalism is part of pursuing a meaningful life. When professionals use knowledge
in a Gracious manner and individuals act with integrity and sensitivity, everyone wins, and society benefits.

Watch Dr. Woodie Flowers explain Gracious Professionalism in this short video.

“The FIRST spirit encourages doing high-quality, well-informed work in a manner that
leaves everyone feeling valued. Gracious Professionalism seems to be a good
descriptor for part of the ethos of FIRST. It is part of what makes FIRST different and
wonderful.”

- Dr. Woodie Flowers, National Advisor for FIRST

: F’ FOR INSPIRATION AND RECOGNITION OF SCIENCE AND TECHNOLOGY


https://www.youtube.com/watch?v=F8ZzoC9tCWg&list=UUkWMXdRQr5yoZRz7gFYyRcw
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FIRST Youth Protection Program

The purpose of the FIRST Youth Protection Program
(FIRST YPP) is to provide coaches, mentors, Volunteers,
employees, others working in FIRST programs, Team
members, parents, and guardians of Team members with
information, guidelines, and procedures to create safe
environments for everyone participating in FIRST programs.

The FIRST YPP sets minimum standards recommended for
all FIRST activities. Adults working in FIRST programs must
be knowledgeable of the standards set by the FIRST YPP,
as well as those set by the school or organization hosting
their Team.

Youth Protection Expectations and Guidelines
Coaches and Mentors are expected to read and follow
elements in the FIRST Youth Protection Program guide that
are labeled as required are mandatory in the United States
and Canada, and may not be waived without the approval of
the FIRST Youth Protection Department.

FIRST recommends that the standards set forth in the FIRST
Youth Protection Program guide be applied outside of the United
States and Canada to the extent possible. At a minimum, local

Everyone working with FIRST regulations regarding youth protection must be complied with.
Teams should be familiar with
the FIRST YPP policies. Forms are available here: http://www.usfirst.org/aboutus/youth-

protection-program

Information on the US Screening process is available here:
http://www.usfirst.org/sites/default/files/uploadedFiles/About _Us/U

S-Youth-Protection-Clearance-Process.pdf

Information on the Canadian Screening process is available here:
http://www.usfirst.org/sites/default/files/uploadedFiles/About Us/Canadian-Youth-Protection-Clearance.pdf

You can find FAQ and additional information about the FIRST Youth Protection Program on the FIRST website
at: http://www.usfirst.org/aboutus/youth-protection-program

NOTICE OF NON-DISCRIMINATION

United States Foundation for Inspiration and Recognition of Science and Technology (FIRST®) does not
discriminate on the basis of race, color, national origin, sex, disability, or age in its programs and activities. The
following person has been designated to handle inquiries regarding the non-discrimination policies: Lee
Doucette, Youth Protection Program Manager, 200 Bedford Street, Manchester, NH 03101, 603-666-3906,
Ext. 250.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”
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Building the Robot

This section will outline the construction of the chassis, sensors, and electronics. The chassis is constructed
using the TETRIX Kit of Parts. The standard tools included in the Kit of Parts set will be needed to build the
chassis. All parts needed for the construction are listed in the instructions (most are shown below). Make sure
that when using an axle hub, motor hub, or axle collar that the set screw is installed. Also, make sure that all
assemblies are square. It is hard to drive a crooked Robot straight!
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Robot CAD Drawing
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Cross Bar Assembly
Make 2 copies

Step 1: 160mm channel (1), 96mm channels (2), 5/16" socket head cap screws (8) keps nuts (8). The second
picture shows BOTH completed assemblies.
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Phone Holder Assembly
Step 1: 160mm flats (2), flat bracket (1), button head cap screws (4), keps nuts (4). The second picture shows

the completed step.

Step 2: assembly from step 1, flat bracket (1), inside C connector (2), button head cap screws (4), and keps
nuts (4). The second picture shows the completed step. Note: the inside C connector is below the flat.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Step 3: assembly from step 2, inside corner bracket (2), button head cap screws (4), and keps nuts (4). The
second picture shows the completed step.

Step 4: assembly from step 3, 1" stand-off posts (2), 1/2" socket head cap screws (4). The second picture
shows the completed step. Note: the stand-off posts are not placed symmetrically.
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Step 5: assembly from step 4, 96mm flats (2), 5/16" socket head cap screws (2), button head cap screws (2),
and keps nuts (2). The second picture shows the completed phone holder assembly.

Tower Assembly

Step 1: 120-tooth gear (1), axle hub (1), 1/2" socket head cap screws (4), axle (1). The second picture shows
the completed step.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Step 2: assembly from step 1, 288mm channel, 3/8" axle spacer (1), bronze bushing (2), 1/8" ax axle el spacer
(1), 40-tooth gear (1), axle hub (1), and button head cap screws (4). The second picture shows the completed
step. Note the order on the axle. 120-tooth gear, axle hub, 3/8" axle spacer, bronze bushing, channel, bronze

bushing, 1/8" spacer, 40-tooth gear, and axle hub.
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Step 3: assembly from step 2, motor mount (1) with included screws (2) and keps nuts (2). The second picture
shows the completed step.

Rt
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Step 4: assembly from step 3, 288mm channel (1), 144mm angle (1), 1/2" socket head cap screws (4), and
keps nuts (4). The second picture shows the completed step.

L
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Step 5: assembly from step 4, hard point connectors (2), 1/2" socket head cap screws (4), and keps nuts (4).
The second picture shows the completed tower assembly.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Arm Assembly
Step 1: 416mm channel (1), single standard-scale servo motor mounting bracket (2), button head cap screws

(8), and keps nuts (8). The second picture shows the completed step.
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Step 2: assembly from step 1, 180° standard-scale HS-485HB servo motor (2), 1/2" socket head cap screws
(8), and keps nuts (8). The second picture shows the completed step.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Step 3: servo horn - metal (2), flat bracket (2), button head cap screws (8), and keps nuts (8). The second
picture shows the completed step.

Step 4: assembly from step 3, 96mm flats (2), L bracket (2), 5/16" socket head cap screws (8), 1/2" socket
head cap screws (4), and keps nuts (12). The second picture shows the completed step.
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Step 5: assembly from step 2, assemblies from step 4. Remove the black screw from the center of the plastic
servo horn. Use this screw to attach the grippers. To set the position of the grippers, rotate the servo to the
fully open position and install the gripper so that it is opened just past vertical. This should get the servo in
approximately the correct position. The second picture shows the completed step.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Step 6: assembly from step 5, 80-tooth gear (1), gear hub spacer (1) with included screws (4), and axle hub
(1). The second picture shows the completed arm.
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Drive Wheel Assembly
Make 2 copies

Step 1: 4" wheel (1), gear hub spacer (1) with included screws (4), axle hub (1), and axle (1). The order is
wheel, gear hub spacer, gear then axle hub. The second picture shows the two completed assemblies.

Omni Wheel Assembly
Make 2 copies

These are assembled as per the instructions that come in the omni wheel pack.

Step 1: 4" omni wheel half (2), joining ring (1) with included screws (4). The order is omni wheel, joining ring,
omni wheel. The second picture shows the two completed assemblies.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Step 2: assemblies from prior step and bronze bushings (4). The second picture shows the two completed
assemblies.

Right Chassis Rail Assembly
Step 1: 32mm channel (1), 160mm channel (1), 288mm channel (1), 5/16" socket head cap screws (4), 1/2"

socket head cap screws (2), and keps nuts (6). The second picture shows the completed step.
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Step 2: assembly from step 1, drive wheel assembly (1), 1/8" axle spacer (2), axle collar (1), and bronze
bushing (2). Note: assembly order is drive wheel assembly, 1/8" spacer, bronze bushing, channel, bronze
bushing, 1/8" spacer, and axle collar. The second picture shows the completed step.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Step 3: assembly from step 2, omni wheel assembly (1), 1/8" axle spacer (2), 3/8" axle spacer, axle collar (2),
bronze bushing (2), and axle (1). Note: assembly order is axle collar, 1/8" spacer, omni wheel assembly, 1/8"
spacer, bronze bushing, channel, bronze bushing, 3/8" spacer, and axle collar. The second picture shows the
completed step.
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Step 4: assembly from step 3, motor mount (1) with included screws (2), and keps nuts (2). The second picture
shows the completed right chassis rail.
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Left Chassis Rail Assembly
This is built as a mirror image to the right chassis rail assembly.

Step 1: 32mm channel (1), 160mm channel (1), 288mm channel (1), 5/16" socket head cap screws (4), 1/2"
socket head cap screws (2), and keps nuts (6). The second picture shows the completed step.
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Step 2: assembly from step 1, drive wheel assembly (1), 1/8" axle spacer (2), axle collar (1), and bronze
bushing (2). Note: assembly order is drive wheel assembly, 1/8" spacer, bronze bushing, channel, bronze
bushing, 1/8" spacer, and axle collar. The second picture shows the completed step.
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Step 3: assembly from step 2, omni wheel assembly (1), 1/8" axle spacer (2), 3/8" axle spacer, axle collar (2),
bronze bushing (2), and axle (1). Note: assembly order is axle collar, 1/8" spacer, omni wheel assembly, 1/8"
spacer, bronze bushing, channel, bronze bushing, 3/8" spacer, and axle collar. The second picture shows the
completed step.
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Step 4: assembly from step 3, motor mount (1) with included screws (2), and keps nuts (2). The second picture
shows the completed left chassis rail.

T
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Robot Assembly
Step 1: left chassis rail assembly (1), cross bar assembly (1), 5/16" socket head cap screws (4), and keps nuts

(4). The second picture shows the completed step.

«ﬂ\
JALEARY
=" /l E

i -

! : F’ . FOR INSPIRATION AND RECOGNITION OF SCIENCE AND TECHNOLOGY




Step 2: assembly from step 1, right chassis rail assembly (1), 5/16" socket head cap screws (4), and keps nuts

(4). The second picture shows the completed step.

TS

R

. o

tgif-=to =<t —=mm)

vumm’“

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”




Step 3: assembly from step 2, cross bar assembly (1), 5/16" socket head cap screws (8), and keps nuts (8).
The second picture shows the completed step.
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Step 4: assembly from step 3, 288mm angle (1), 1/2" socket head cap screws (4), and keps nuts (4). The
second picture shows the completed step.
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Step 5: assembly from step 4, tower assembly, 1/2" socket head cap screws (6), and keps nuts (6). The
second picture shows the completed step.

tgg
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Step 6: assembly from step 5, arm assembly, bronze bushing (3), 1/8" axle spacer (2), axle (1), and flat spacer
(1). Note: order of assembly is tower channel with hardpoint connector, bronze bushing, axle spacer, bronze
bushing, flat spacer, arm, axle spacer, bronze bushing, tower channel with gears. The second picture shows
the completed step.
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Step 7: assembly from step 6, inside corner bracket (2), 1/2" socket head cap screw (8), and keps nut (8). The
second picture shows the completed step.
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Step 8: assembly from step 7, 160mm flat (1), 5/16" socket head cap screw (4), and keps nut (4). The second
picture shows the completed step.
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Step 9: assembly from step 8, 160mm flat (1), 1" stand-off posts (4), and 5/16" socket head cap screw (4). The
second picture shows the completed step.
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Step 9: assembly from step 8, battery clip (2), 5/16" socket head cap screw (4). The second picture shows the
completed step.
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Step 10: assembly from step 9, flat building plate (1), 5/16" socket head cap screw (7), and keps nut (7). The
second picture shows the completed step.
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Step 11: assembly from step 10, phone mounting assembly (1), 1/2" socket head cap screw (4), and keps nut
(4). The second picture shows the completed step.
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Step 12: flat building plate (2), flat bracket (1), 5/16" socket head cap screw (8), and keps nut (8). The second
picture shows the completed step.

Step 13: Robot from step 11, assembly from step 12, L bracket (1), 5/16" socket head cap screw (7), 1/2"
socket head cap screw (2), and keps nut (9). The second picture shows the completed step.
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Install Encoders on Motors
Make 2 copies

These are assembled as per the instructions that come in the encoder pack.

Step 1: encoder kit (1) and TETRIX DC motor (1). The second picture shows the separate encoder parts.

Step 2: install the encoder printed circuit board assembly to the motor with the provided screws.
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Step 3: install the encoder disk on the motor shaft using the provided spacer tool. The first photo shows the
spacer tool on the motor shaft setting the disk position. The second photo shows it without the spacer tool.

Step 4: snap the encoder cover onto the motor encoder.
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Motor Hub and Gear Assembly
Make 3 copies

Step 1: 40-tooth gear (1), motor shaft hub (1), and button head cap screws (4). The second picture shows the
completed assemblies.

Drive Motor Assembly
Step 1: motor and encoder assembly (2) and motor hub and gear assembly (2). The second picture shows the

completed assemblies. Note: install the hub as close as possible to the encoder without touching.
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Install Drive Motors on Robot
Step 1: drive motor assembly (2) and Robot (1) The picture shows the completed assembly for the left chassis

rail. The right chassis rail will be similar. Note: rotate the motor in the motor mount until the gears mesh well
but not too tight. If they are too tight, they will bind, if they are too loose, they will slip.
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The following pictures show examples of meshing the gears. The first is too loose, the second is too tight, the
third is a good mesh. To test, rotate the mechanism by hand. If the gear teeth slip, then it is too loose, if the
mechanism binds, then it is too tight

We will finish the final assembly after the Robot is programmed and we have determined which motor
controller will be operating the drive motors and which will be operating the arm motor.
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Programming the Robot

Android Studio is one of the Integrated Development Environments approved for FTC Team use by FIRST. It is
a text-based IDE that can be used to build, deploy, and debug Java applications. The IDE is available without
cost for Windows, Mac OS X, and Linux and can be downloaded from the https://developer.android.com
website. Select “Develop”, then “Tools” and then the next selection will depend onto which operating system
Android Studio will be installed. This document will show all of the steps to download the Windows 64-bit
version of Android Studio and install it onto a Windows 8 computer.

Android Studio is built around Java, so the Java Development Kit (JDK) must be installed before Android
Studio is installed. Version 7 has been tested with the FTC SDK, so this document will show all of the steps to
download and install it onto a Windows 8 computer. Note that Java version 8 is available, but hasn’t been
tested with the FTC SDK.

The FTC SDK contains the Robot controller module which is the application that runs on the cell phone located
on the Robot. That cell phone controls the electronics on the Robot and communicates with another cell phone
that acts as the driver station. The driver station allows the Team to select Op modes, run the selected Op
modes and send gamepad inputs to the Robot controller.

The PushBot software package contains Op modes designed specifically for the PushBot. A simple manual
(i.e. TeleOp) Op modes is included in the package that allows a Team to control the Robot’s drive wheels
using one gamepad’s joysticks, control the Robot’s arm using a second gamepad’s left joystick, and control the
Robot’s hands (i.e. servos) using two of the buttons on the second gamepad.

Installation will begin with the FTC SDK, then the PushBot package. It will continue with the installation of
Android Studio and finish with deploying the Robot controller application to the cell phone.

Note: The sections in this portion build on actions made in the previous sections. It is recommended that
sections be completed in the order shown.

This document shows some steps that use the Windows Start Screen. This screen will be shown when the
Windows key is pressed (shown below). Once on the start screen, typing the name of the application will cause
a list to be shown of known applications. The arrow keys can be used to select an item in the list. Once a list
item is selected, pressing enter will start the application.

Note: Before beginning, charge the phones.
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Opening Internet Explorer

Some of the steps in this section use Internet Explorer (IE). This section shows how to start an application
using the Windows logo key. A similar procedure can be used to open other applications (as shown in the next
section — Opening File Explorer). The instructions for opening IE are shown once here and referenced in the
sections that follow. Two options are shown below.

Option A: Press the Windows key and select the Internet Explorer icon from the Windows start screen (shown
in the red circle).

STEMaction &4 & »

r,“) — N Red Stripe Deals

#% flomioplus
[ $249 (50% of)

il Firfox e e Desktoy " o i
Mozila Fi G Deskiop Bookviser Reader Premium
$4.99 (50% off)

@ Draw a Stickman: EPIC
p2d] $0.99 (66% of)

a

Dow ‘ 2 | 0 How To Stop 10 Watermelon
FTSE 100 7 2 Feeling Tired Al Recipes
NIKKEI 225 ¥ 20,706 2 The Time

WHrYi

Money

Option B: Press the Windows key and type the name of the application — in this case the name is ‘Internet
Explorer’. Remember to press enter after typing the name.

r‘\)

Mozila Firefox

Change the search provider in

% Tum autocomplete in
on or off

Change your homepage

Windows Update

5 Dow A 1794668 +56.32
FTSE 100 2
NIKKEI 22

Shortcut Keys

Money

Blo
B =

e Download Web Browser -

10 download
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The Internet Explorer application is shown below.

New tab

B New tab

Opening File Explorer (aka Windows Explorer)

Some of the steps in this section use File Explorer (FE). The instructions for opening it are show once here and
referenced in the sections that follow. Two options are shown below.

Option A: Press the Windows key and select the File Explorer icon from the Windows start screen (shown in
the red circle).

Morit Firefox Spin into high-rolling...

Microsoft Jackpot

DOW. A 17,946.68 +56.32

10 Watermelon
FISE100 ¥ 675370-5412
NIKKEI 225 ¥ 20,706.15 -6525

Money
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Option B: Press the Windows key and type the nhame of the application — in this case the name is ‘file explorer’.
Remember to press enter after typing the name.

Search

Everywhere v

-

a Sync and other
settings

g? Cloud

DOW A 1794668 +5632
FTSE 100 V675370 -54.12
NIKKEI 225 ¥ 20,706.15 -6525 windows 8

Money i rer windows 8 not working
pen
windows 8 download
won't open windows 8.1
download

foripad

Determining whether Android Studio can be installed

Android Studio publishes the qualities a computer must have to be able to run the IDE. Before installing the
Android Studio IDE, Java, or the FTC SDK, check whether the machine can run the IDE. If the machine can’t
support the Android Studio IDE’s minimum requirements, then there is no need to install Java or the FTC SDK,
so perform this check before installing anything. If the test fails, then a different machine will be needed.

Step 1: Open Internet Explorer and enter ‘http://developer.android.com/sdk/index.html’ into the Address field.

New tab

Turn on su

s T > ® ©
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Step 2: Select ‘System Requirements’.

Intelligent code editor

="

. Download An... X +

. developer.android.com/sdk/index.html

Step 3: Examine the system requirements that match the installation operating system’s type. The system
requirements are farther down the page shown in the previous step; clicking the button will scroll the page

downward to the System Requirements portion. The requirements for the Windows operating system are
shown in the red box.

System Requirements

Windows

Mac 0S X

Linux

. Download An... X +

@ . developer.android.com/sdk/index.html#Requirements
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Step 4: Press the Windows key and type ‘PC settings’. Remember to press enter after typing the name.

Search

Everywhere v

Back up

Mozila Firefox

Sync your browser

Q Choose if are synced on
this

Tablet

Windows Mobility Center

Money

updates
not working windows 8.1
windows 8.1 update

won't open windows 8.1

Step 5: Select PC and devices.

PC settings Personalize

PC and devices
Accounts
OneDrive
Search and apps
Privacy

Network

Lock screen

Time and language

Ease of Access

Update and recovery

Picture’ ’ﬁassword

View recently used settings
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Step 6: Match the information from the following window with the requirements shown in step 3 — the process
is shown below the following image. Note the System Type; it will be used later when installing the Java
Development Kit. For this document the system type is 64-bit.

Inspiron 7347

(® PC and devices

]
Lock screen
PC name Your PC's name will be here.
Display Rename PC
Bluetooth Product ID Your product ID Will be hera.
Processor Intel(R) Core(TM) i5-4210U CPU @ 1.70GHz 2.40 GHz

Devices

Installed RAM 8.00 GB

Mouse and touchpad System type 64-bit operating system, x64-based processor
Pen and touch  Pen and full Windows touch support with 10 touch points
Typing
Corners and edges Win d ows
Edition Windows 8.1
Power and sleep
Activation Windows is activated
AutoPlay Change product key
Disk space
Support
PC info
Manufacturer Dell
Website Online support

Requirement 1: Microsoft Windows 8/7/Vista/2003 (32 or 64-bit). Since Windows 8.1 is higher than Windows 8,
the requirement has been met.

Windows

Edition Windows 8.1

Activation Windows is activated

Change product key
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Requirement 2: 2GB RAM minimum, 4GB RAM recommended. Since 8GB is greater than 4GB, the
requirement has been met.

Processor Intel(R) Core(TM) i5-4210U CPU @ 1.70GHz 2.40 GHz

@ed RAM 8.00@

System type 64-bit operating system, x64-based processor

Pen and touch ~ Pen and full Windows touch support with 10 touch points

Windows

Step 7: To compare the hard disk space another Windows tool will be needed. Open File Explorer (known as
Windows Explorer on older systems). Right click “Windows (C:)” and select Properties. If the computer has a
touch screen, hold a stylus or finger on “Windows (C:)” until the context menu is shown.

Drive Tools
Home Share View Manage A 0

- " . \ > 2 2l - Select all
@ kMoveto~  ¢X Delete~ | ‘ @ & m
\ P oc Select none

Vi, Vi
New Properties
older -

Copy Paste Copyto~ E=J Rename H?Inven selection

Clipboard Organize New Open Select

@ ~ A % » This.. » Windows ... v ¢ | Search Windows (C) el

-

4 7 Favorites ~ [ Name
I Desktop I Drivers
Expand wnloads | ftc app-master
Pin to Start cent places | Program Files
Open in new window | Program Files (x86)
Share with » [EQrOUP I Users
Format... & Windows
D rahice b PC HaxLogs
} Graphics Properties...
- P P sktop (57 Silverlight_x64
3 Graphics Options »
cuments
Copy wnloads
Rename sic
New » [fures
Properties €os
————— yindows (C:]-d\ﬁ_l

8 items
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Requirement 3: 400MB hard disk space. Since 414 GB is greater than 400MB (1GB=1000MB), the
requirement has been met.

Type: Local Disk
File system:  NTFS

[l Used space: 45761327104 bytes 426 GB

. Free space: 445,435,707 392 bytes 414 GB

Capacity: 491,197,034,496 bytes 457 GB

Disk Cleanup

[ | Compress this drive to save disk space

Allow files on this drive to have contents indexed in addition to
file properties

OK H Cancel ‘ Apply

Requirement 4: At least 1 GB for Android SDK, emulator system images, and caches. Android Studio uses the
Android SDK and thus requires hard disk space for the SDK. Since 414 GB (refer to the image above) is
greater than 1GB, the requirement has been met. The total hard drive space required for the IDE installation
mentioned in this document is 1GB + 400MB, which is 1.4GB. Since 414 GB is larger, both of the above
requirements have been met.
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Step 8: To compare the screen resolution, return to the PC Settings page (see steps 4 and 5) and select
Display.

(© PC and devices

Inspiron 7347

NE)

Lock screen

PC name STEMaction2
Display Rename PC
SR Product ID 00258-61611-77523-AA0EM
Processor Intel(R) Core(TM) i5-4210U CPU @ 1.70GHz 2.40 GHz

Devices
Installed RAM 8.00GB

Mouse and touchpad System type 64-bit operating system, x64-based processor
Pen and touch  Pen and full Windows touch support with 10 touch points
Typing
. e
Corners and edges Win d Oows
Edition Windows 8.1
Power anc
Activation Windows is activated
AutoPlay Change product key
Disk space
Support
PC info
Manufacturer Dell
Website Online support

Step 9: Note the scroll bar near the center of the window.

(®© PC and devices Customize your display

Lock screen

Display

Bluetooth 1
Devices

Mouse and touchpad
Identify  Detect

Typing
Resolution: 1920 = 1080 (Recommended)

Corners and edges

Power and sleep Apply Cancel

AutoPlay

More options
Disk space
Change the size of apps, text, and ather items on the screen (only applies to displays that can support it)

PC info Default v

Connect to a wireless display
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Step 10: Drag the cursor left and right until the resolution is greater than or equal to the minimum resolution. As
the cursor is being dragged, the 1280 x 800 minimum screen resolution might be shown.

Reqguirement 5: 1280 x 800 minimum screen resolution. Since the supported width (1920) is greater than (or
eqgual to) the minimum required width (1280) and the supported height (1080) is greater than (or equal to) the
minimum required height (800), the requirement has been met.

Requirement 6: Java Development Kit (JDK) 7. Since this document describes the process to install JDK 7,
this requirement will be met.

Optional Requirement 7: Since the last requirement is optional, this document will not determine whether this
requirement has been met.

Installing the FTC SDK

QualComm developed the FTC SDK (Software Development Kit) to allow a cell phone to communicate with
other electronic components such as the DC motor controller, the servo controller, and the legacy module. This
SDK allows Teams to write Java classes known as op-modes, which allow Teams to customize the
functionality of the Robot. These Op modes are compiled using the SDK and deployed to the cell phone using
Android Studio. The FTC SDK must be installed onto the same machine that will host the Java SDK and the
Android Studio IDE. The FTC SDK is located at https://github.com/ftctechnh/ftc_app.

Step 1: Open Internet Explorer and enter ‘https://github.com/ftctechnh/ftc_app’ into the Address field.

https://github.com/ftctechnh/ftc_app
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Step 2: After entering the URL from the above step, the following page is shown. Select the “Download ZIP”
option.

GitHub oy Ssarch Explors Features Emterprise Blog Sign i
fictechnh / ftc_app @Wach o kS 3 Yok o
T ds ject ate FT troll
Code
1 Tor r 3
v =
WP R
Thomas €
wres
®

0 README.md

ftc_app

FTC Android Studio project to create FTC Robot Confroller app.

This is the FTC SDK that can be used to create an FTC Robot Controller app, with custom op modes.

E ftctechnh/ftc_... X +

E https://github.com/ftctechnh/ftc_app & GitHub, Inc. [US] @ @ @ @

Step 3: After selecting the Download ZIP button, the browser displays a banner to open the file using a
decompression utility or to save the file to a location on the machine. Select Save.

GitHub o Ero o =

Signi
fictechnh / ftc_app @Wach o kS % Yhok @
TC Android Studio project fo create FTC Robot Controller app
© Code
16 comani 1 0o 3
| Boanch maswr - ftc_app / + =
Ackded an empty op mod that teams can use a5 a templae for creating
Thamss
wrtes
@

Clone in Deskiop

> Download 7IF

5 README.md

ftc_app

Do you want 1 pen or v e ppmaster o cdeond ithubcon?

B fictechnbvitc.. x|+

E https://github.com/ftctechnh/ftc_app & Identified by DigiCert @ ® @ @
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Step 4: After downloading the file, select Open.

GitHub e epcton sesmn Exploro Foaturos Enterprise  Blog

s Sign i
Bkl Y
fictechnh / ftc_app @wach 0 hsm x| Yhk o
FTC Android Studio project to create FTC Robot Controller app.
 cod
6 conur e 7 rsas 3 conbutr

= master~ | ftc_app/+
Added an empiy op mads that teams can Uss a5 a template fr creating
Thomas Eng shared 22 days o eriaons B

) build gradie » i Clone in Deskiop

4> Download ZIP

5 README.ma

ftc_app

B fictechnhyfrc.. +

E https://github.com/ftctechnh/ftc_app & GitHub, Inc. [US] @ @ @ @

Step 5: After performing the previous step, File Explorer should open. The FTC SDK is a compressed file with
a “.zip’ extension. The full name of the file is ftc_app-master.zip or ftc_app.zip; the name will vary depending on
how the zip file is obtained. If Windows is configured to hide file extensions (as shown below) only the first
portion of the file name will be shown, the “.zip” extension will be hidden. Notice that Compressed Folder Tools
is displayed in the Title Bar. Select ‘Extract all’.

Compressed Folder Tools

Home Share  View Extract

@ = 1 Js » This PC » Downloads v &

. ~
0 Favorites L] Name

B Desktop

| ftc_app-master

13 Downloads

< Recent places

@& Homegroup

A This PC
& Desktop
[ Documents

13 Downloads v <
1 item 1 item selected 926 KB
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Step 6: Select ‘Browse’.

Select a Destination and Extract Files

Files will be extracted to this folder:
- conn .

C:\Users\STEMaction\Downloads\ftc_app-master| ‘.

Show extracted files when complete

Step 7: Select a directory on your machine’s hard drive for the location of the copied file. For this document the
“Windows (C:)” folder will eventually be chosen. It will take several steps to find it. Select the small arrow next
to ‘This PC’.

Select the place where you want to extract the selected item(s).
Then click the OK button.

I Desktop

> @& Homegroup

> 2 STEMaction
' This PC

> 2] Libraries

b % Network

To view subfolders, click the symbol next to a folder.

Make New Folder
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Step 8: Select ‘Windows (C:)'.

Select the place where you want to extract the selected item(s).
Then dick the OK button.

B Desktop

> @& Homegroup
[l sttacion
4 A This PC

I gy Desktop

I [} Documents
I g Downloads
W Music

> & Pictures

@ Videos

> 5.57 Windows (C:)
I» = public (\\mogul) (Z3)

b (7 Libraries
R A

To view subfolders, click the symbol next to a folder.

Make New Folder |
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Step 9: Select OK and the dialog will close and the Extract Compressed (Zipped) Folders dialog will become
active (shown in the next step).

Select the place where you want to extract the selected item(s).
Then click the OK button.

4 A This PC
> Jgy Desktop
» [* Documents
>
[

|» Downloads
U Music
» Rk Pictures
> [§ Videos
> & VsS985 4G
& Windows 1
Drivers
Program Files

[>
[»
[> Program Files (x86)
b Users

[

Windows

Make New Folder

Step 10: Select ‘Extract’. While it is extracting, another window may be shown.

Select a Destination and Extract Files

Files will be extracted to this foldler:

C\

Show extracted files when complete

Cancel

Step 11: The ‘ftc_app-master’ folder should then exist under the ‘Window (C:)’ folder.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Drive Toaols

Share View Manage A o

i ESelect all
k- Moveto ™ X Delete l & oo

.
oo Select none

=h Rename New Properties

j Copyto™
: = folder ¢ L]

[ .
ﬁ'E Invert selection

Clipboard Organize New Open Select

v e

b

1 % » ThisPC » Windows (C) » Search Windows... £

D Name

12 Downloads A
b B Music
b & Pictures
b g Videos
4 2 Windows (C)
b apps
DELL

> | Drivers

apps
DELL

Drivers

ftc_app-master
Intel
PerfLogs

Program Files

> | ftc_app-master

> Intel
Perflogs
| Program Files
| Program Files (x86)
ProgramData
System Recovery
| Users

1 Windows

15 items

Program Files (x86)
ProgramData
System Recovery
Users

Windows

dell.sdr

| HaxLogs
7 Silverlight x64
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Installing the Java Development Kit (JDK)
The Java Development Kit must be installed before Android Studio. It provides all of the classes that are used
by the FTC driver station and Robot controller applications. This section will describe how to install it.

Step 1: Go to this URL: http://www.oracle.com/technetwork/java/javase/downloads/jre7-downloads-
1880261.html Accept the License Agreement.

Java SE Development Kit 7u79

You must accept the Oracle Binary Code License Agreement for Java SE to download this
software.

Accept License Agreement '@ Decline License Agreement

Product / File Description | File Size | Download

Linux x86 130.4 MB * [dk-Tu79-linux-i586.rpm

Linux xB6 147.6 MB Tu79-linux-I586.1ar.gz
Linux xB4 13183 MB Tu7dHinux-x64.rpm

Linux x64 146.4 MB FU79-linux-x64 targz

Mac 05 X x54 196.89 MB Tu79-macosx-x64.dmg
Solaris x86 (SVR4 package) 14079 MB Fu7O-solaris-i586.tar?
Solaris x86 96.66 MB 7u79-solaris-i586.tar.gz
Solaris x64 (SVR4 package) 24.67 MB Tu79-solaris-x6d.tarZ
Solaris x64 16.38 MB Tu79-solaris-xB4 targz
Solaris SPARC (3VR4 package) 140 MB Fu79-solaris-sparctar.Z
Solaris SPARC 99.4 MB Tu7g-solaris-sparctargz
Solaris SPARC 64-bit (SYR4 package) 24 MB Fu79-solaris-sparcvd tarZ
Solaris SPARC 64-bit 18.4 MB Fu79-solaris-sparcvd tar.gz
Windows xB6 138.31 MB Tu79-windows-i586.exe
Windows x64 140.06 MB dk-7u7 9-windows-x64.exe

Back to top

Java SE Runtime Environment 7u79

You must accept the Oracle Binary Code License Agreement for Java SE to download this
software.

Accept License Agreement '@ Decline License Agreement

Product [ File Description ‘ File Size | Download
Linux x86 3162 MB # jre-7u79-linux-586 rpm
Linux x86 46.28 MB ¥ jre-7u79-linux-586.tar gz
Linux x64 3214 MB § jre-7u79-linux-x64.rpm
Linux x64 44.92 M8 ¥ jre-7u79-linux-x64 tar.gz
Mne AE v uEd ioceun =

Step 2: Select the download that matches your computer. Refer to section (Determining whether Android
Studio can be installed, step 6 to determine the system type. For this example, it is jdk-7u79-windows-x64.exe.

7479 JOK b Wabcast
7480 JOK 15 ¢ . va A
) Virtual
What i the difference between PU (7u79) and PSU (7us) release? Tech 5
Jova SE Ctcs atch Upines s Technology
Summit
< reeased up o that Ry S Wy 2K sk
43 oy be used f you are
.
ook K on ARM? =S
DK Tor ARM Gownioads have maved 10 the JOK 7 for ARM domnload page
Java SE Development Kit 7u79 Webcast L

You must accept the Oracle Binary Code License Agreeanent or Java SE 1o download tis Virtual 2

software. wa
Thank n va SE;

i ow dowhiosa s sofamie R Technology
Product { File Description Downioad Summit
U 26 586 Content Now OnDemand
U
e

1636M8  ja
140MB ok

-

Java SE Development Kit 7u79 Demos and Samples

Downloads 77
1o BSD L 5 4
Accept License Agreement ® Decline License Agreement ) §
Oownload
a5 7 P

[B] sava S Devel..  x +

@ E v.oracle.com/technetwc
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Step 3: Internet Explorer should display a downloading banner. Select Save (arrow).

7479 JOK MDS Webeas

T J0K 145
Virtual
Whatis 3 Java CPU (Tu19) and Technol
aty winorabityes and cicalbug s echnology
35 10 the st CPU reeasos a3 thay are Summit

the CPUS reseased up Yo hat
should ordy be used flyou are

Java SE Development Kit 7u79 Webcast ik

You must accept the Oracle Binary Code License Agreement for Java SE 1o download this Virtual
saftware.
Thank you for ode License Java SE: you may Technology

‘now download thi softwars
Summit

Product | File Description
Contert Now OnDemand

Java SE Development Kit 7u79 Demos and Samples
Downloads

Oracie BSD License software.

Accapt License Agreement ® Doclias License Agresment
! Fie Description

Do you want to run or save jdk-7u79-windows-x64.exe (140 MB) from download.oracle.com?

|§] Java SE Devel... X +

@ E v oracle.com/techne k/java/javase/ a loads

After selecting save, the download will begin. Internet Explorer will display the estimated amount of time
remaining.

!

3
okaris 164

of jdk-7u79-windows-x64.exe downloaded 10 min 10 sec remaining

@ Java SE Devel... X
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Step 4: After the download is complete, select Run. If a window is displayed that asks “Do you want to allow
the following program to make changes to this computer?”, select Yes.

7079 10K WD Chacisum Wabeit
7ul0 JOK MD5 m Java
What Java CPU (Tu?9) and V\'lua\

. T
Java SE Crical Pach Upates (CPU) contain fie 10 secuty winerabilies an crical bug Ses Technology
Oracle strongly recommends that al Java SE users upgrace 10 the latest CPU releases as ey are Summit

made avatable Most user showd choase this release
Java SE Paich Set Updates (PSU) contain al of he securty fxes in the CPUS released u fo that
version, a5 wel as addtional nan-criial fxes. Java PSU releases should only be used f you are
being impacted by ane of the addtionsl bugs Exed i that version.

Visit 3 2 Exploined for detals

Looking for JOK on ARM?
JOK 7 for ARM downloads have moved 10 he JOK 7 for ARM download page

Java SE Development Kit 7u79 Webcast
Binary Code L . s = Virtual
o owlod tis sonmare SRR, Technology
Summit
Content Now OnDemand

Thank you for

14006ME 2

Java SE Development Kit 7u79 Demos and Samples
Downloads

Orace vare.
® Deciine L

Solars 364

The jdk-7u79-windows-x64.exe download has completed

[B] sava SE Devel.. x| +

© B wwworacte.com/technetwork/javasjavase/dow kT -downlos mread © @ D @

Step 5: The installation of Java will begin by displaying the following window. Select Next.

Welcome to the Installation Wizard for Java SE Development Kit 7 Update 79

This wizard will guide you through the installation process for the Java SE Development Kit 7
Update 79.

The Java Mission Control profiling and diagnostics tools suite is now available as part of the
JDK.

( Next > Cancel
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Step 6: The following dialog can be used to select which parts are installed and where the files will be located.
Choose Next to accept the default installation.

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

Feature Description

Java SE Development Kit 7 Update
-=-| Source Code 79 (64-bit), including the JavaFX

s . SDK, a private JRE, a private

=] Public JRE JavaFX runtime, and the Java

Mission Control tools suite. This

will require 300MB on your hard

drive.

Install to:

C:\Program Files\Java\jdk1.7.0_79\ Change

< Back Next > Cancel
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While the files are being installed the installer will display the following windows.

ORACLE

Status: Copying new files

ORACLE

Status: Extracting Installer
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Step 7: The installation continues by selecting where the files will be located. Choose Next to accept the
default installation.

ORACLE

Install to:
C:\Program Files\Java\jre7\,

Cancel

While the files are being installed the following dialog will be displayed.

ORACLE

Status: Registering Java Runtime Environment

3 Billion Devices Run Java

ORACLE

F’m FOR INSPIRATION AND RECOGNITION OF SCIENCE AND TECHNOLOGY



Step 8: After the installation is complete, choose Close to exit the installer.

ORACLE

Successfully Installed Java SE Development Kit 7 Update 79 (64-bit)

Click Next Steps to access tutorials, API documentation, developer guides, release notes and
more to help you get started with the JDK.

Next Steps

Step 9: To determine whether the installation was a success, use the command prompt. Press the Windows
key and type ‘cmd’. Remember to press enter after typing the name.

Search

f~— Command Prompt

run as administrator
en vivo
commands

tricks

DOW.
FTSE 100
NIKKEI 225

exe

u tracking

Money
er
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The following window will be displayed.

] Command Prompt

Microsoft Windows [Uersion 6.3.9600]
(e) 2013 Microsoft Corporation. All rights reserved.

C:%\Users\STEMaction>

Step 10: Type “java —version” and press return/enter

- Command Prompt

Microsoft Windows [Uersion 6.3.9600]
(e) 2013 Microsoft Corporation. All rights reserved.

C:\Users\STEMactiof>java -version
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Step 11: Verify that the version is “1.7.XXX". The close button (-) can be used to close the window.

- Command Prompt = = -
~

Microsoft Windows [Uersion 6.3.9600]

(c) 2013 Microsoft Corporation. All rights reserved.

C:\Users\STEMaction>java -version

java version "1.7.0_79"

Java(TH) SE Runtime Enuironment (build 1.7.0_79-b15)

Java HotSpot(THM) B4-Bit Server UM (build 24.79-b02, mixed mode)

C:\Users\STEMaction>_

Installing the Android Studio Integrated Development Environment (IDE)
The FTC SDK and Java Development kit have previously been installed. The next task is to install the Android
Studio IDE.

Step 1: The IDE is available for Windows, Mac OS X and Linux and can be downloaded from the
https://developer.android.com website. Open Internet Explorer and enter the URL as shown below.

New tab

Su ggeStiOﬁS Turn on suggestions from Microsoft

. /sdk/index.html

III Installing the Android SDK |
1k/installing/index htmi?pl
OEETTES T O ) ®
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https://developer.android.com/

Step 2: Select “Develop”.

Android M
Developer Preview

Get your apps ready for the next version of Android.
Test on Nexus 5, 6, 9, and Player.

> Get started

Build Beautiful Apps

[B] Java SE Devel... B Android Devel... +

. developer.android.com/index.html

Step 3: Select Tools on the submenu.

QA

Developers Design Develop Distribute B Developer Console

Get Started with
Android Studio

phones and tablets, Wear, TV

> Setup Android Studio
> Build your first app

> Learn about Android

> Sample projects

12:40 - \

| http://developer.android.com/sdk/indexhtml | -
/ v

[B] sava SE Devel... Bl bevelop Apps.

@ . per.android.com/ o/index.html
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Step 4: Select the green “Download Android Studio for Windows” button.

Develop tribut

Tools

Installing the SOK

SUalo

Adding SDK Packages
+ Androld Studio IDE
Android Studio
+ Android S
Workllow
Tools Help

Build System

Testing Tools

Support Library

Data Binding Library

[B] savaseDevel.. x | [l Download An... % +

@ . developer.android.com/sdk/index.html

Step 5: Accept the terms and conditions from the next page to begin the download.

evelopers Design  Develop

Teols

Download
Instaling the SDK
Adiing SOK Packages
Android Stdia Terms and Conditions
—— !
TootsHelp

1. Introduction
Bt Syvtem

) i

esting Tools. in the Android system fi ’

@ Java SE Devel... X . Download An... X -

@ . per.android.com/sdk/index.html#top
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Step 6: After checking the terms and conditions, the download button will be selectable. Select the Download
Android Studio for Windows button. Another page might be displayed before the download starts.

Develop %

Tools

Download
froid 51
Terms and Conditions
T 1. Introduction
] ot
h
Dt Bining L )
drold oo, o6 updated

& 1 and

Eclipse with ADT
DOWNLOAD ANDROID STUDIO FOR WINDOWS

B] javast Devel. x| [l Download An.. x|+

@ . developer.android.com/sdk/index.html#top

Develop

Tools

Now downloading...

. Download An... X +

@ . developer.android.com/sdk/index.html#top
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Step 7: Internet Explorer should display a downloading banner. Select Save. This might take a while (as shown
in the image below the following image).

Developers Design Distribute
Tisining  APIGuides  Refersnce Google Services  Samples
Download

Installing Android Studio

Adding SDK Package
An
An

tudio provides everything you need to start developing apps for Android, including the Android Studi IDE and the
DK tools

Android Studio

1f you didnt download Android Studic, go downlaad Andraid Studio now, er switch o the sta
instructions.

Workflow

okl Bafore you set up Android Studio, be sure you have installsd JDK 6 or higher (the JRE alone is not sufficient) —JDK 7 is
requirad when devaloping for Android 5.0 and higher. To check if you have JOK installed (and which version), open &

torminal and type Javs. 1§ tha JDK is not available or the version is lowar than &, 5o d

Bulld System

Testing Taols

Support Library To set up Android Studio on Windows:

1. Launch the .exe file you just downlaaded.

Revisions
2. Follow the setup wizard 1o install Androsd Studio and any necssssry SDK tools.
NOK On some Windows systems, the launcher script does not find where Java is installed. If you encounter this
ox problem, you need o set an envisonment variable indicating the correct location
Select Start menu > Computer > System Properties > Then op: >
Eclipss with ADT Environment Variables and add a new system varisble JAVS,_HOKE that poins 1o your JDK folde, for example

+ SDK packages are saved outside the Andoid Studio application directory. If you need
use a terminal 1o navigate to the location where they are installed. For example:

id-studio-bundle-141.

. Installing the..

© M

Jevelopers Design  Develop tribut

Tools

L Installing Android Studio

Adiing SOK Packages Android st

Andeoid Shudio

Workdlow Bel at droid Studso, b u have installed JDK 6 or higher (the J& flicies

Tosis Halp

Bustd Spatem

Testing Tools

Support Library

Osta Binding Library

pon Advanced tab »

Reviskors Seloct Start menu » Camputor » System Properties » Advanced System Proper

Environment Variables ar 3 new system variable 34vA_HowE that points

WOK Ci\Progran Files\lava\jdki.?.8_21

Eclipae with ADT Android Studio spg

of android-studio-bundle-141.198C wnloaded 3 min 21 sec remaining

. Installing the..
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Step 8: After the download is complete, select Run. As the installer is loading, the image below the following
image may be shown.

. Installing Android Studio

Adding SOK Packages

The android-studio-bundle-141 9-windows.exe download has completed

B installing the... % +

@ . d oper.android.com/sdk/installing/index.html?pkg=studio

' Please wait while Setup is loading...

-

verifying installer: 41%
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Step 9: To begin the installation process select Next. If a window is displayed that asks “Do you want to allow
the following program to make changes to this computer?”, select Yes.

Welcome to Android Studio Setup

Setup will guide you through the installation of Android
Studio.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

—

~
YAWILW

Android

Step 10: The following dialog can be used to select which parts are installed and where the files will be located.
Choose Next to accept the default installation.

Choose Components
Choose which features of Android Studio you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: Desaripon
Android SDK '
Android Virtual Device

Performance (Intel® HAX

Space required: 3.9GB
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Step 11: Accept the License Agreement for the Android SDK by selecting ‘| Agree’.

License Agreement
Please review the license terms before installing Android Studio.

Press Page Down to see the rest of the agreement,

To get started with the Android SDK, you must agree to the following terms and

This is the Android SDK License Agreement (the "License Agreement”).

1. Introduction

1.1The Android SDK (referred to in the License Agreement as the "SDK" and specifically
including the Android system files, packaged APIs, and SDK library files and tools , if and
when they are made available) is licensed to you subject to the terms of the License
Agreement. The License Agreement forms a legally binding contract between youand v

If you accept the terms of the agreement, dick [ Agree to continue. You must accept the
agreement to install Android Studio.

< (Citom ) ool

Step 12: Accept the License Agreement for the Android Studio IDE by selecting ‘| Agree’.

License Agreement
Please review the license terms before installing Android Studio.

Press Page Down to see the rest of the agreement.

intel (R) Hardware Accelerated Execution Manager
End-User License Agreement

Copyright (c) 2012 Intel Corporation.
All rights reserved.

Redistribution. Redistribution and use in binary form, without modification, are permitted
provided that the following conditions are met:

1.Redistributions must reproduce the above copyright notice and the following disdaimer
in the documentation andjor other materials provided with the distribution. v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Android Studio.

<wﬁ)[mﬂ
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Step 13: Choose Next to accept the default configuration settings.

Install Locations

Android Studio Installation Location

The location specified must have at least 500MB of free space.
Click Browse to customize:

C:\Program Files\Android\Android Studio

Android SDK Installation Location
The location spedified must have at least 3.2GB of free space.
Click Browse to customize:
C:\Users\STEMaction\AppData\Local\Android\sdk

Step 14: Choose ‘Next’ to accept the default emulator settings.

We have detected that your system can run the Android emulator in an accelerated
performance mode.

Please set the maximum amount of RAM available for the Intel Hardware Accelerated
Manager (HAXM) to use for all x86 emulator instances.

You can change these settings at any time. Please refer to the Intel HAXM Documentation
for more information.

(®) Recommended: 2GB
() Custom: 2 GB
*This value must be between 512 MB and 5 GB

Note: Setting aside a large memory reservation may cause other programs to run slowly
when using the x86 Android emulator with HAXM,
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Step 15: Choose ‘Install’ to accept the default start menu folder.

Choose Start Menu Folder
Choose a Start Menu folder for the Android Studio shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder,

\
Accessibility
Accessories
Administrative Tools

Intel PROSet Wireless
Java

Java Development Kit
Maintenance

Microsoft Silverlight

[ Do not create shortcuts

While the install continues, the following pages may be displayed.

Installing
Please wait while Android Studio is being installed.

Cancel
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Installing
Please wait while Android Studio is being installed.

Extracting Android SDK... 6% (168 / 2777 MB)

Cancel

Step 16: When the installation is complete, select ‘Next’.

Installation Complete
Setup was completed successfully.

Cancel
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Step 17: Open Android Studio by selecting ‘Finish’.

Completing Android Studio Setup

Android Studio has been installed on your computer.

Click Finish to cose Setup.
Start Android Studio

Android
Studio

The following screen will be displayed while Android Studio is opening.

5 Android

YX Studio

Powerad by the Intelli) Platform

)
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Step 18: Choose ‘Next’ to select the default Ul Theme.

,u( Select Ul Theme

© Intelli) O Darcula

module ; [ src  (c” Helloworld »

-\55 HelloWorld java ‘

EJimport javax.awing.*;
Climport java.awt.*:

| public class HelloWorld {
=] public HelloWorld{) |
» JFrame frame = new JFrame ("Hello wor
] TLabel label = new JLabel();
label.setFont {new Font("Serif"

A Downloading Components

Downloading Google Repository, revision 18
(—

Show Details

|Prev'\ousH Next H Cancel H Finish ‘
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wnloading Components

Creating Android virtual device
(FF S S S SSSSSS NS S S SN S S SSSSSNNNNNNSNNNN NN

| Previous | [ Next || Cancel

Step 19: Select ‘Finish’ and the Android Studio Welcome page will be shown.

/"’( Downloading Components

Android SDK was installed to C:\Users\STEMaction\AppData‘Local\Android\sdk
Refresh Sources:

Fetched Add-ons List successfully

Refresh Sources

Installing Archiwves:

Preparing to install archives

Installing Google Repository, revision 18

Installed Google Repository, revision 18

Done. 1 package installed.
Android SDK is up to date.
Creating Android virtual device
Android virtual device Nexus_5_API 22 x26 was successfully created

\ Previous ] l Next ] I Cancel
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Step 20: Open the FTC SDK by selecting ‘Open an existing Android Studio project’.

m Welcome to Android Studio
-

Recent Projects

No Project Open Yet

Quick Start

@ Start a new Android Studio project

E Open an existing Android Stud@

EI_, Import an Android code sample

VCS . .

§ Check out project from Version Control
I;l Import project (Eclipse ADT, Gradle, etc.)

.& Configure

ré? Docs and How-Tos

Android Studio 122 Build 1411980579 Check for updates now.

Step 21: It might take a while for the dialog to completely load. If ‘ftc_app-master’ doesn’t show in the list after
a long while, close the “c:\” folder by clicking the triangle to the left of ‘C:\’ and reopen the folder by clicking the
triangle again. Single click the ‘ftc_app-master’ folder. Select OK. Android Studio will attempt to build the
project and several windows will be displayed before the IDE opens.

ACAnL RX O Hide path

fcivtc aop J
v OCy

3 Drivers

® ftc_app
B Program Files
1 Program Files (x86)

B Users

» B Public

v B STEMaction
» O .android
» . AndroidStudio1.2
» O Contacts

Drag and drop 2 file into the space above to quickly locate tin the tree.

Building ‘ftc_app’ Gradle project info

Gradle: Build

(NS S S S F S SN S S S S SN S SN SN AND Cancel
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92 | FIRST Tech Challenge PushBot Build Guide

Step 22: Close the Tip of the Day window.

[_Q Did you know ... ?

The Code Completion feature lets you quickly complete different kinds of statements in
the code. For example, start typing a class name and press Ctr1+Space to complete
it. When multiple choices are available, they are shown in the lookup list.

b Package (java.lang)
30 B Pack<ItemT> (com.su s L15e
£ v Pack20® (java.util.jar)
) s PackedColorModel (java.awt.image)
th ParameterizedTvoe (iava.lano.reflect)

Show Tips on Startup

Step 23: If the ftc_app-master project isn’t shown, click on the triangle next to Android (near the top left portion
and select Project from the drop down list. The image below is sometimes how the project opens (i.e. without

the SDK showing).

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
DHS ¢4 400 QR ¢ WP &k 5 $LES ?

Gradle Scripts

s120(04d Uaney 3

2|PeID @&

«1 7: Structure

Messages Gradle Sync

 [i Failed to sync Gradle project "ftc_app’

Cause: failed to find target Google Inc.:Google APIs:19 : C:\Users\STEMaction\AppData\Local\Android\sdk
Open Android SDK Manager

@ Error:

4 Build Variants

- 2: Favorites

“EventLog [ Gradle Console

# & Android @ Terminal
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FIRST Tech Challenge PushBot Build Guide | 93

Step 24: If an error message is displayed at the bottom of the window, then install the Android SDK Manager
by selecting the link near the bottom of the page. If there is no message that indicates “failed to find Build
Tools...”, then the installation is complete and proceed to the next section “Installing the Push Bot Op modes”.

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
fouo ¢r voman ¢» HEIP & o R ¥E SREF ? a
I [ ftc_app

O | -

@ Captures
512301 UBAEIA 5

2pein

H

2

&

~

v

12| Messages Gradle Sync # L
2 % = - [ Failed to sync Gradle project ‘ftc_app’

; + = 0 o TYailed to find targesGoogle Inc.:Google APIs:19 : C:\Users\STEMaction\AppData\Local\Android\sdk

3+ @ Open Android SDK Manager

Ll

w|?

5

s

i

il

*

& 6: Android B Terminal I:_ =2 TODO “ Eventlog  [E Gradle Console

w8
—

Step 25: Deselect all components using the ‘Deselect All’ button near the bottom of the window.

Packages Tools
SDK Path: C:\Users\STEMaction\AppData\Local\Android\sdk

Packages
# Name APl Rev. Status o

DD Tools
:I»/’ Android SDK Tools 24... ¥ Installed
:‘l Android SDK Platform-tools 22 Finstalled
:‘/ Android SDK Build-tools 22... ¥ nstalled
| |# Android SDK Build-tools 21... D Not installed
[ |# Android SDK Build-tools 20 " Not installed
[ |# Android SDK Build-tools 19.1 [ Not installed

DE; Tools (Preview Channel)
D/’ Android SDK Platform-tools 23... U Not installed
Dl Android SDK Build-tools 23.. " Not installed

DL] Android M (AP 22, MNC preview)
:‘I:I Documentation for Android "M\ MNC
| |'# SDK Platform Android M Previe MNC
Ll Samples for SDK APl MNC Previ MNC
| |™ Android TV Intel x86 Atom Syste MNC
| |™ ARM 64 v8a System Image MNC
| |m= ARM EABI v7a System image ~ MNC
: 1 Intel x86 Atom_64 System Imagn MNC
1 Intel x86 Atom System Image ~ MNC
[ |m= MIPS System image MNC
: Sources for Android 'MNC' Previ MNC
[ 2 Android 5.1.1 (API 22)
DI:- Documentation for Android SD 22 1 ®installed
D'i' SDK Platform 22 2 Finstalled e

S Not installed
"I Not installed
" Not installed
S Not installed
"I Not installed
"I Not installed
"I Not installed
S Not installed
" Not installed
" Not installed

NN NN R NN N

Show: |¥| Updates/New Installed Select New or Updates Install packages...
[ ] Obsolete Deselect All Delete packages...

| [ Deselects all the currently selected item

Done loading packages. I
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Step 26: Select the box (red circle) next to Android 4.4.2 (API 19). All components beneath that element will
become checked. Install the components (red arrow).

Packages Tools
SDK Path: C\Users\STEMaction\AppData\Local\Android\sdk
Packages

' Name APl Rev. Status
||”j Tools
DE; Tools (Preview Channel)
DE; Android M (APl 22, MNC preview)
[ ]2 Android 5.1.1 (API 22)
+ [ |r= Android 5.0.1 (API 21)
E;'; Android 4.4W.2 (APl 20)
4 Android 4.4.2 (APl 19)
i SDK Platform " Not installed
L Samples for SDK I Not installed
El ARM EABI v7a System Image "I Not installed
III Intel x86 Atom System Image " Not installed
'ﬁ' Google APIs (x86 System Image, " Not installed
'ﬁ' Google APIs (ARM System Image " Not installed
'ﬁ' Glass Development Kit Preview = Not installed
Sources for Android SDK " Not installed
> [ |r2 Android 4.3.1 (API 18)
[ Jr= Android 4.2.2 (API 17)
+ [ |r= Android 4.1.2 (API 16)
- | |r2 Android 4.0.3 (API 15)
- [ |r2 Android 2.3.3 (API 10)
+ [ ]z Android 2.2 (API 8)
4 DF_‘I Extras
Dﬁ Android Support Repository 16 # Installed
Dﬁ Android Support Library 22... " Not installed

=

v

Show: [¥] Updates/New Installed Select New or Updates nstall 8 packages..

|| Obsolete Deselect All Delete packages...

O o

Done loading packages.
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Step 27: Accept the License Agreements.

Packages Package Description & License

4| Android SDK License| A Packages
Y SDK Platform Androi - SDK Platform Android 4.4.2, APl 19,

Y Samples for SDK AP revision 4
“« ARM EABI v7a Systel - Samples for SDK API 19, revision 6

% Intel x86 Atom Syste - ARM EABI v7a System Image, Android APl Vv

Y Google APls (x86 Sy: Copy to
Y Google APIs (ARM S Accept Reject clipboard O Accept License
{ -
| Print

. Crnircne far Andeaid

[*] Something depends on this package Install Cancel

Step 28: Install the packages. While the packages are being downloaded and installed, the status bar at the
bottom of the Android SDK Manager will update (image below the following image).

Packages Package Description & License

+ Android SDK License A Packages
+ SDK Platform Androi - SDK Platform Android 4.4.2, APl 19,
+ Samples for SDK AP revision 4
+ ARM EABI v7a Systel - Samples for SDK API 19, revision 6
+ Intel x86 Atom Syste - ARM EABI v7a System Image, Android APl Vv

v Google APIs (x86 Sy: Copy to _
+ Google APIs (ARM S Accept () Reject clipboard @)}

.4 Crrirenn e Ancdenid ¥ | Print

[*] Something depends on this package Cancel

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Packages Tools
SDK Path: C:\Users\STEMaction\AppData\Local\Android\sdk
Packages

i Name APl Rev. Status

Dl”_‘l Tools

DL‘.‘; Tools (Preview Channel)

DL‘.‘; Android M (API 22, MNC preview)

| |t= Android 5.1.1 (API 22)

| |r= Android 5.0.1 (API 21)

DQ Android 4.4W.2 (API 20)

W]z Android 4.4.2 (API 19)
'ﬁ' SDK Platform "I Not installed
L Samples for SDK " Not installed
III ARM EABI v7a System Image I Not installed
Iil Intel x86 Atom System Image I Not installed
'ﬁ' Google APis (x86 System Image; " Not installed
'ﬁ' Google APIs (ARM System Image " Not installed
'ﬁ' Glass Development Kit Preview " Not installed
Sources for Android SDK "I Not installed

| |r= Android 4.3.1 (API 18)

| |t= Android 4.2.2 (API 17)

| |r2 Android 4.1.2 (API 16)

| |r= Android 4.0.3 (API 15)

| |e= Android 2.3.3 (API 10)

| |r= Android 2.2 (API 8)

DD Extras
Dﬁ Android Support Repository 16 ¥ Installed
D @ Android Support Library 22... " Not installed

v

- [V]Installed Select New or Updates nstall 8 packages..

[ | Obsolete Deselect All Delete packages...

Downloading SDK Platform Android 4.4.2, API 19, revision 4 (12%, 2482 KiB/:
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Step 29: After the download has completed, close the dialog.

Packages Tools
SDK Path: C:\Users\STEMaction\AppData\Local\Android\sdk
Packages

i Name APl Rev. Status

||”_‘| Tools

DL‘.‘; Tools (Preview Channel)

DLT.& Android M (API 22, MNC preview)

- [ | Android 5.1.1 (API 22)

- [ | Android 5.0.1 (API 21)

I:‘E Android 4.4W.2 (API 20)

4 [W]e2 Android 4.4.2 (API 19)
|| SDK Platform & Installed
DE Samples for SDK ¥ Installed
DIII ARM EABI v7a System Image # Installed
Dlil Intel xB86 Atom System Image & Installed
D'ﬁ' Google APls (x86 System Imagg ¥ Installed
D'ﬁ' Google APls (ARM System Ima¢ ¥ Installed
'ﬁ' Glass Development Kit Preview " Not installed
D Sources for Android SDK # Installed

| Jrz Android 4.3.1 (API 18)

- [ | Android 4.2.2 (API 17)

- [ | Android 4.1.2 (API 16)

- || Android 4.0.3 (API 15)

- [ | Android 2.3.3 (API 10)

[ | Android 2.2 (API 8)

g I:‘I:I Extras
Dﬁ Android Support Repository 16 ¥ Installed
D @ Android Support Library 22... " Not installed &

Show: || Updates/New Installed Select New or Updates Install 1 package...

[ | Obsolete Deselect All Delete packages...

O

Done loading packages.
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Step 30: If Android Studio doesn’t automatically attempt a rebuild, close Android Studio and restart it. If a
different error message than the previous error message, select the blue link again to install Build Tools 21.

~ x
file Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

DHG «#» X000 AR ¢ HEJr & v b ¥ LA ? Q
ﬂﬂuw)

Structure -

5133004 UBRRIN 3

3
)
g

© Coptures |[ATISUUGIE]  1:Project

Messages Gradle Sync
£ % = - U Failed to radla projer-icapp.
£t E e Taled to find Build Tools revision 2112
z|+ @ _Install Build Tools 21.1.2 and sync projiect
3 &
*2
8
:
&
*
2TOD0 & & Andeoid M Terminal | I QMessages | ® Evertiog M Grade Consale
'

Step 31: Accept the quick fix license.

H

License Agreement
Read and agree to the licenses for the components which will be installed

Licenses License
v *Android SDK License To get started with the Android SDK, you must agree to the following terms and conditions.

2 *Android SDK Build-Tools 21

This is the Android SDK License Agreement (the "License Agreement”).
1. Introduction

" 1.1 The Android SDK (referred to in the License Agreement as the "SDK" and specifically
including the Android system files, packaged APIs, and SDK library files and tools . if and when
they are made available) is licensed to you subject to the terms of the License Agreement. The
License Agreement forms a legally binding contract between you and Google m relation to your
use of the SDK.

1.2 "Android" means the Android software stack for devices, as made available under the

e
(-] Decline‘ O Accept ,

| Previous | | Next | | Ganeel ] | Finish |

F’m FOR INSPIRATION AND RECOGNITION OF SCIENCE AND TECHNOLOGY



Step 32: Click ‘Next’ to install the components. The progress of the installation can be seen in the next dialog
(shown below the following image).

L

License Agreement

Read and agree to the licenses for the components which will be installed

Licenses License
~ Android SDK License To get started with the Android SDK, you must agree to the following terms and conditions.

& Android SDK Build-Tools 21.1.2 . . .
This is the Android SDK License Agreement (the "License Agreement”).

1. Introduction

" 1.1 The Android SDK (referred to in the License Agreement as the "SDK" and specifically
including the Android system files, packaged APIs, and SDK library files and tools . if and when
they are made available) is licensed to you subject to the terms of the License Agreement. The
License Agreement forms a legally binding contract between you and Google in relation to your
use of the SDK.

1.2 "Android" means the Android software stack for devices, as made available under the

O Dedine & Accept

Previous " Next DCanceI H Finish I

H

Installing Requested Components

SDK Path: CA\Users\STEMaction\AppData\Local\Android\sdk
Loading SDE information...
Refresh Sources:

Fetched Add-ons List successfully

Refresh Sources

Installing Archives:

Preparing to install archives

Downloading Android SDK Build-tools, revision 21.1.2
C

\Previousll Next “ Cancel H Finish ]
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Step 33: Return to Android Studio by selecting ‘Finish’.

™

Installing Requested Components

SDK Path: C\Users\STEMaction\AppData\Local\Android\sdk

Loading SDE information...

Refresh Sources:
Fetched Add-ons List successfully
Refresh Sources

Installing Archives:
Preparing to install archives
Installing Android SDK Build-tools, revision 21.1.2
Installed Android SDK Build-tools, revision 21.1.2
Done. 1 package installed.

l Previous I l Next “ Cancel [

Step 34: Installation should be complete at this point. If an error message continues to be displayed, refer to
the Android Studio website or USFIRST forum for more information.
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Registering the PushBot Op modes

Before the Driver Station will display an Op mode, it must be registered (i.e. added to the FTC Robot Controller
application’s list of Op modes). You should verify that the PushBotAuto and PushBotManual Op modes are
registered so that they will be listed as an available Op mode on the Driver Station.

Step 1: If Android Studio isn’t still open, open it now. Open the FtcRobotController tree using the small arrow to
its left. Continue opening the tree until the Op modes item is shown (i.e. open FtcRobotController, then Java,
then com.qualcomm.ftcRobotcontroller, then Op modes). Verify that the PushBot Op modes are in the tree.
Note that there are three entries in the tree that begin with ‘PushBot’: PushBotAuto, PushBotHardware and
PushBotManual (green circle).

~
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
DS ¢« XOd AR ¢ MJp & ¥ 5% 7

s19[o.d LUareN 3

v O FtcRobotController
» Blibs
v Bisre

¥ Bmain

» Blassets
¥ Djava

v Bleom

* O qualcomm
v O ftarobotcontroller
v Blopmodes

[3 CompassCalibration java
[3 FtcOpModeRegisterjava
[ IrSeekerOp java
[3 K9TeleOp java
(3 LinearlrExample java

(3 Lineark9TeleOp java

[3 Nullop java

[3 NxtTeleOp java

[ packag .ja
la PushBotAuto java
[3 PushBotHardware java

g 3 PushBotManual java

g b erActivity ja

5 s package-infojava

* » Firac

2TODC M Terminal ™ Event Log Gradle Consale
BF de d: Android is detected in the project Configure (28 minutes ago) - 8
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Step 2: Open the FtcOpModeRegister file (red oval) by double clicking it.

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
ODHO #+ X000 QR ¢ B-]r & $@E 88 ? Q

v L ftc_app-master (C\ftc_app-master

s28l01g UanE 3

w| * Dlidea
v Clapp
£+ OReRobotController
2 » libs
; v Bisrc
* B main
» Dlassets
¥ Dljava
v Bicom
v DO qualcomm
* O ftcrobotcontroller
[# IrSeekerOp java
[3 K9TeleOp java
(3 LinearlExample java
[3 Lineark9TeleOp java
[& Nullop java
[& NxtTeleOp java
[3 package-infojava
[3 PushBotAutojava
[# PushBotHardware java
B [# pushBotManual java
g [# FteRobotControllerActivity.ja
x [4 package-info.java
* » Clires
™1 Eventlog ¥ Gradle Cnnau\_u

@TODO @ Terminal
* 8

O Frameworks detected: Android framework is detected in the project Confiqure (28 minutes ago)

Step 3: Scroll to the bottom of the file until the ‘manager.register’ lines are visible; they will have green (strings)
and blue (class names) text. Using the existing entries as a guide, type “manager.register (“PushBotAuto”,
PushBotAuto.class);” and “manager.register (“PushBotManual”, PushBotManual.class);”. Do NOT
create a line for the PushBotHardware class. The new lines are shown in the red rectangle.

File Edit View Navigate Code Analyze Refactor Build Run Jools VCS Window Help

fel
B

DHO ¢#» X000 QR ¢ H]res & ¢ 8% ?
' ftc_app-master “app * FicRobotController ™src ™ main | “ljava ©com ™ qualcomm - fierok ller | opmaodes s FicOpModeRegisterjava
& Project -‘ LN BH:OpModeRegisterjava"| -
* Cifte_app-master (1 oy oo 7 |5
N * Register Op Modes 5
» [idea " 2
» T Dapp public class FtcOpModeRegister implements OpModeRegister ( E
g v B FteRobotController
5 ; sow
& » Blibs * The Op Mode Manager will call this method when it wants a list of all
, P g
? ¥ Osrc = available op modes. Add your op mode to the list to enable it.
* Bmain N
+ Classets *+ Sparam manager op mode manager
=
v Bjava public void register (OpModsManager manager) {
v Bicom
se
o
qualcomm * registar your op modss here.
* Bftarobotcontroller . the name of the op mode
* Dopmodes - r is the op mods class propesrty
[3 CompassCalibration java o i .
If two op modes iste » the same name, t} 111 display an error.
o * If two or more op modes are registersd with the same name, the app will display an error
FtcOpModeRegister java .
[3 IrSeekerOp java
(3 K9TeleOpjava manager . registex ("K9Teleop”, K9Teleop.class):
manager.register ("LinearK9TeleOp®, LinsarK9TeleOp.class):
(& LinearlrExample java manager.register ("LinearIrExample”, LinearIrExample.class);
[3 Lineark9TeleOp java manager.register ("Nullop", Nullop.class):
& NullOpjava manager.register ("IrSeeker0p", IrSeskezOp.class):
. ister ("CompassCalibration”, CompassCalibration.class):
[ NxtTeleOpjava o i . ;
[3 package-info.java manager.register ("PushBotaAuto", PushBotAuto.class);
B manager.register ("PushBotManual", PushBotManual.class);
[3 PushBotAuto java gor : Ty
s PushBotHardware java !
N ¥
H [3 PushBotManual java
E [i FteRobotControllerActivity jax
= [# package-info java
* » Firac
BTODO B Terminal "1 EventLog [ Gradle Console
65:56 LF: windows-1252: » @

D Frameworks detected: Android framework is detected in the project C ure (32 minutes ago|
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Step 4 Build by selecting the green triangular button near the top of the window (red arrow). Note the results of
the previous step (green oval). This may take a while. Status is displayed at the bottom of the window.

~

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

ODHO #» X000 QR & 9 I [#FtcRobotController~ [N # » & ¥ @ $L & & ? Q
Fftc app | £ FtcRobotController | = src & main Run ‘FtcRobotCofoller’ (Shift+F10) oy = des) & FtcOpModeRegister)

18| #Android - @ & | & 1| @ FigDpModeRegisterjava *

* CiFtcRobotController
* B manifests cos\qualeomm. frcrobotcontroller. cprodes;

<

3pein G  ssloiguAEN g |

v Djava

* & com.qualcomm.ftcrobotcontroller

v B opmodes
& = CompassCalibration
© o FtcOpModeRegister
& IrSeekerOp
& = K9TeleOp
&= Nullop
€ @ NxtEncoderOp o
@ = NxtTeleOp
B package-infojava
& @ PushBotAuto
& @ PushBotHardware
& = PushBotManual
& & TestIRSeekerV3

TocOpiodeRegiater implements CpiodeRegister (

® Captures <17 Structure I‘EEK:t ject

ld register (OpModeManager mansger) |

ter ("K9TeleOp”, KoTel

manager.register(Rull0p’, ¥ullOp.class):

& & ConfigWifiDirectActivity (*Irsesrerop", T
I Libration®,

@ FtcEventloop - ("MxtTelenp”, HecTel

<

e

= FtcRobotControllerActivity ity ey
® FtcRobotControllerSettingsActivity £
& FtcWifiChannelSelectorActivity it
[ package-infojava '
& = ViewLogsActivity
» Dhres

» [Caassets

Favorites % Build Variants

& v @ Gradle Scripts
@ build.gradle (Project: ftc app)
"BTODO  # 6:Android ™ Terminal ™ EventLog & Gradle Console
@ Run selected configuration 64:43 LF: windows-1252: & @

*2

Step 6: Observe that the build completed successfully and the Choose Device window opens.

O Choose a running device

Device l‘SeriaI NumbeﬂStatek...

Nothing to show

© Launch emulator

Android virtual device: ‘ Nexus 5 APl 22 x86 .D

[l Use same device for future launches

m | Cancel | | Help |
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Preparing the Robot Controller and Driver Station cell phones
To prevent the phones from attempting a connection with a mobile network, the SIM cards should be removed

from both the driver station phone and the Robot controller phone.
Step 1: Gather both phones and both cases. If the phones are on, then turn them off. The power button is on
the top right edge of the phone.

-
.

bttt
=50 "I‘I(I‘

A
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Step 2: Remove the back covers from the phones, leaving the phones face down. There is a gap between the
front and back covers located on the lower right hand corner of the device that can be used to remove the back
cover. Inserting a fingernail in the gap and then sliding the fingernail all around the case will cause the case to

pop apart.

MR RE R
B EEEREL.

-

Sl l-4-44
AARRR
A R B
L 5% 39 |

MR NR R
L 4 58 |

e

s =f=f=
’l“ l‘l‘&
T

:
_
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Step 3: The batteries are on the left and the SIM cards (circled) on the right. Gently push the SIM card INTO
the phone.

Step 4: Let the spring gently push the SIM cards from the phones. Pushing the SIM cards activate the spring
mechanisms; releasing pressure allows the springs to push the SIM cards out of the phones.
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Step 5: Store the SIM card in a safe place. In the image below, the cards have been taped to the inside back
cover of the phones.

Step 6: Replace the back covers.
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Step 7: Place the protective cases’ back covers onto the back of the phones.

Step 8: Turns phones face up.
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Step 9: Place the protective case front covers into the front of the phones.

Step 10: Turn phones on. The circle is where the power switch is located. The phones will begin booting. The
sequence of images shows the booting sequence.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



QAMNDO=|OND

F’m FOR INSPIRATION AND RECOGNITION OF SCIENCE AND TECHNOLOGY



Step 11: The above images show instructions for both phones. This and all following steps may only show one
image, but apply the step to both phones. Choose ‘Next’ to accept the default talkback setting.

9 C il & 9:43 am

Talkback is a navigation feature
for the visually challenged and
impaired.

To activate this feature, double tap
the center of your screen.

To explore other accessibility
features tap Accessibility.

To continue activation press Next.

Accessibility Next

Step 12: Select ‘English’.
LK il & 9:43 am

Please select your language
® English
Japanese

Spanish

Next
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Step 13: Choose ‘Next’ to configure Wi-Fi.

90 ill & 9:43 am

Why use Wi-Fi?

Connecting to Wi-Fi will improve your
overall experience by:

@ Extending your battery life.

Give you faster connections
during peak times.

Next

Step 14: Do not connect to Wi-Fi at this time. Select ‘Next’.
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Step 15: When the UICC Error screen is shown, select ‘OK’.

UICC Error

Please try again.

QK

Step 16: Select ‘Activate’ when the Hands Free Activation activity provides the option. When the activity first
starts, it provides the ability to make an emergency call, but then will provide an ‘Activate’ button.

o Hands Free Activation

Waiting for retry...

0 Hands Free Activation

[ |

Retry 1 of 5

Activale Ermergency cal
|
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Step 17: The activation should fail. Select ‘Done’.

T = S

.ﬂT Sall 5

Infarmation

Soimy = we experienced o sysiem problem
during y sk Please dial 611 from your
phone or call 1-B56-402-T366 from &
ditferent phone and we will be happy 1o
AL you

Step 18: Android will return to the home screen. Open the application activity by selecting its icon (shown in the
red circle).
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Step 19: Open the settings activity by selecting its icon (shown in the red circle). It might be necessary to swipe
the screen left or right.

ﬂﬂﬂﬂ‘)

Messages) Mobde 10 e

SR Y

Prone Hotos y Socks Py Games

N o~
i bl ¢

Play Moves & Play Mawc Pay Py Store
Newnnzand

a0

o) Player  Voce Dialer  Vosts Seaxc
.

Step 20: Put the phones into Airplane Mode by sliding the button from left to right until the icon comes into
view.

v n| 4 B 11:36am
G Settings

WIRELESS & NETWORKS

¥ Airplane mo..
Wi-Fi
Bluetooth
Mobile networks
Data Usage
Mobile Hots.. OFF

=== More...

DEVICE

B sound

£ Display
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=0 k B 11:36am

ﬁ Settings

WIRELESS & NETWORKS

 Airplane mo..

= Wi-Fi

bl Bluetooth
Mobile networks
Data Usage

# Mobile Hots.. = OFF

More...

DEVICE
M sound

4 Display

Step 21: Turn Wi-Fi on, if it’s off, by sliding the button from left to right. The phones’ screens should appear as
the image on the right.

G Settings

WIRELESS & NETWORKS

¥ Airplane mo..
Wi-Fi
Bluetooth
). Mobile networks
il Data Usage
#9 Mobile Hots.. = OFF

ss= More...
DEVICE

M sound

¥ Display

Naming the Cell Phone

According to the Robot software rules in the game manual, the phones need to be named properly. The first
portion of the name will be the Team’s number. The Driver Station phone’s name will be postfixed with “-DS”.
The Robot Controller’s will be postfixed with “-RC”.

Step 1: (Continuing from the previous section — the settings page is displayed) Select Wi-Fi.

Settings

WIRELESS & NETWORKS

o Airplane mo
B Wi-Fi

B Bluetooth

% Mobile networks

i Data Usage

M Mobile Hots

DEVICE

B sound

© Display
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Step 2: Select the overflow settings (three dots on the bottom right).

Open (WPS available)

Step 3: Select Wi-Fi Direct

% A 8:50 pm

ON

EVETELID)]

Scan

WPS Pin Entry

Wi-Fi Direct

Advanced

+
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Step 4: If “RENAME DEVICE” is not shown at the bottom of the screen, then select the overflow settings and
then select “Rename device”. In the image below, the phone had already been named. New phones will have a
generic name.

% A 8:50 pm

Wi-Fi Direct

2843a-rc

Connected
PEER DEVICES

REMEMBERED GROUPS

DIRECT-uN-2843a-rc

SEARCH FOR DEVICES

Step 5: Enter the new name according to the rules in Game Manual Part I.

QA % W 8:55pm

Wi-Fi Direct

2843a-rc

Connected
PEER DEVICES

REMEMBERED GROUPS

DIRECT-uN-2843a-rc

Rename device

Wi-Fi Direct received files

SEARCH FOR DEVICES
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Step 6: Select OK.

2843-A-RQ

Cancel

gwer rtyuiop
@ B 3 =7 ) . "
a s

d g hg KT
© zxcvbnm%

¥ 7 + 7

fi?lzé' AR

Step 7: From the page shown below, return to the settings activity by pressing the back button. It may take
several presses to return to the settings activity.

=2 A . MW 9:00 pm
Wi-Fi Direct

PEER DEVICES

2843-DS

Available

REMEMBERED GROUPS

DIRECT-uN-2843a-rc

SEARCHING... RENAME DEVICE
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Enabling Debugging Mode on the Robot Controller Cell Phone

For this section choose one phone to be the Driver Station and the other to be the Robot Controller. The Robot
Controller will host the Robot Controller app, which implements the PushBot Op modes. Android Studio can’t
deploy the Robot Controller app until debugging is enabled on the phone.

Step 1: From the previous section, the Settings activity should be shown (left image). Scroll downward until
‘About phone.’ Is visible (right image) — it should be at the very bottom. Select ‘About phone’.

S7H¢m % @ 11:53am lad Saving screenshot
£} Settings L} Settings

WIRELESS & NETWORKS ©| Backup & reset

Airplane mo.. ACCOUNTS

Wi-Fi 8 Google

Bl Bluetooth B Add account

) SYSTEM
¢ Mobile networks

& Accessibility
Data Usage

B Printing

) Mobile Hots.. OFF

{} Developer options
*% More...

Mt Activate this device
DEVICE

M sound

System updates

I About phone

# Display
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Step 2: The About phone activity (left screen) allows a developer to enable debugging. Scroll downward until
‘SW Version'’ is shown (right image) - on some Android devices the text says ‘Build number’. Tap ‘SW Version
7 times. A toast (a message that is displayed for a short amount of time) should display as the number of taps
increase and finally should indicate that debugging is enabled.

Al ¢Ym = 8 [ad Saving screenshot

About phone About phone

, battery level, etc
4G settings
Legal information

Model number
g N913C
4G settings
Android version

Model number e

N9130 :
Baseband version

Android version N9130B01

444 :
Kernel version

o 3.10.28-g1d9936e-00247-g6a6f8a8b
Baseband version zte Hemg\m?drmd SMT ?
N9130B01
. SW Version
Kernel version N9130V1.0.0B05
3.10.28-g1d9936e-00247-g6a6f8a8b
zte-kernel@Zdroid-SMT

HW Version
SW Version ot

Step 3: If Android hasn’t already switched to the Settings activity, then do so now. Scroll to the bottom of the
page and select ‘Developer options’. The developer options button is invisible until debugging is enabled (see
previous step).

£} Settings

B security

& Backup & reset
ACCOUNTS

B Add account
SYSTEM

& Accessibility

& Printing

{} Developer options
B Activate this device

System updates

I About phone
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Step 4: Select the USB debugging checkbox.

=AY

Developer options

Desktop backup password
De p full backups aren't currently
protected

Stay awake

en will neve

g

Select runtime
Use vik

Enable Bluetooth HCI sno..

Capture all bluetooth HCI packets
inafile

Process Stats

Geeky stats about running proce
DEBUGGING

USB debugging

Debug mode when USB is

Step 5: Select ‘OK’ to allow USB debugging between the phone and a computer when the phone is connected
via USB to the computer hosting Android Studio. Note that the box has a check in it (right image).

#1211 pm

B debugging

USB debugging is intended for
development purposes only.

Use it to copy data between
your computer and your device,
install apps on your device
without notification, and read
log data.

Cancel
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M UsB debugging connected

Developer options

Take bug report

Desktop backup password
Desktop full backups aren't currently
protected

Stay awake

will never sleep while

Select runtime
Use Dalvik

Enable Bluetooth HCI sno
Capture all bluetooth HCI packets
LR

Process Stats

Geeky stats about running proc
DEBUGGING

USB debugging
Debug mode when USB is




Installing the USB Device Driver

This section applies only to the Robot Controller cell phone. The correct USB driver will need to be installed
onto the Windows computer hosting Android Studio. Without the correct driver, Android Studio can’t connect to
the cell phone when it is connected via a USB cable. Also the computer will treat the device as a media player
or storage device (like a FLASH drive). File Explorer (aka Windows Explorer) might be able to access files on
the cell phone in this mode, but Android Studio will not recognize the device as an available Android device.

Step 1: Using the cell phone’s power cable (with the charging block removed so one end is a USB connector),
plug the USB connector into a USB port on the phone.
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Step 2: Select ‘Install driver’ on phone.

@ 12:54 pm

Camera (PTP)

ame e to transfer pictures
" Enable USB debugging
Don't ask me again

Help

Step 3: When ‘Install driver’ is selected on the phone the computer will detect the connection. Confirm the
computer’s prompt.

at happens with this disc

o 7:45 Pl
NECE I Ui

5/27/2015
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Step 4: After confirming the prompt, another prompt will be displayed. Select ‘Run AuroRun.exe’. If the screen
darkens and a dialog asks “Do you want to allow the following program to make changes to this computer?”,
select ‘Yes’.

CD Drive (E:) USB_Driver

Choose what to do with this disc.
Install or run program from your media

LIl Run AutoRun.exe
XM Published by ZTE CORPORATION

Other choices

Open folder to view files
;

File Explorer

@ Take no action

Step 5: The Select Setup Language dialog should be displayed. Select ‘OK’.

,
seletseup anguae S G e

Select the language to use during the
installation:

| Engiish v
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Step 6: Select ‘Next’ to continue with the installation.

]ﬁ?‘ZTE N9130 - ZTE Handset USB Driver - =X ]

‘ | Welcome to the ZTE Handset USB
I‘ Driver Setup Wizard

| This will install ZTE Handset USB Driver on your computer.

It is recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

Step 7: Select ‘Next’ to accept the default location for the driver.

ﬁ%‘ZTE N9130 - ZTE Handset USB Driver - =X ]
Select Destination Location
Where should 7TE Handset USB Driver be installed?

| . Setup will install ZTE Handset USB Driver into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

C:\Program Files\Z/TE_Handset_USB_Driver | Browse...

At least 13.9 MB of free disk space is required.
ZTE Corparation

< Back Mext = Cancel
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Step 8: Select ‘Next’ to accept the default location of the driver shortcuts.

]i%"ZTE N9130 - ZTE Handset USB Driver - =X
Select Start Menu Folder
Where should Setup place the program's shortcuts?

H Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

E Handset USB Driver| | ‘ Browse...

‘ < Back @ Cancel ‘

Step 9: Select ‘Install’. The image below the following shows status as the driver is being installed.

[ﬁga‘leTE N9130 - ZTE Handset USB Driver - =7 X

Ready to Install
Setup is now ready to begin installing ZTE Handset USB Driver on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Destination location: =
C:\Program Files\ZTE_Handset_USB_Driver

Start Menu folder:
ZTE Handset USB Driver

< Back Cancel
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[@ZTE N9130 - ZTE Handset USB Driver -=2Xx ]

Installing
Please wait while Setup installs ZTE Handset USB Driver on your computer.

Extracting files...
C:\Program Files\ZTE_Handset_USB_Driver\InnoTipLanguage\Vietnamese.ini

— | —

ZIE Corparatien

| Cancel
Step 10: Select ‘Finish’.
#8 ZTE N9130 - ZTE Handset USB Driver = = = ]
, ‘ [ Completing the ZTE Handset USB

|‘ Driver Setup Wizard

| Setup has finished installing ZTE Handset USB Driver on your
i | computer. The application may be launched by selecting the
I ‘ installed icons.

Click Finish to exit Setup.
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Step 11: Press the Window key and type ‘device manager’ and press return (similar to opening Internet
Explorer).

Search

device manager

=
I 04 select
G =
ormts

ﬂ Update devi

Another Round of Severe
torms on Tap

A 1816299 +12145
FTS| A 703333 +8434
NIKKEI 225 A 20,47258 +35.10 android

@ Three reasons s
win the NBA title Money Wi command line

People
show hidden devices

shortcut

Step 12: Right click on ADB Interface and select Update Driver Software.

File Action View Help
& @ E Hm 8 R RS
4 % STEMaction2

& Audio inputs and outputs

@ Batteries

€) Bluetooth
% Computer

g Disk drives

& Display adapters

&y DVD/CD-ROM drives

#% Human Interface Devices

g |IDE ATA/ATAPI controllers

%5 Imaging devices

= Keyboards

)fj Mice and other pointing devices

A Monitors

L ork adapters

#5 Other devices
[/ ADB Interface!

= Print queu Update Driver Software...

2 Processors Disable

&% Sensors

I Software d

% Sound, vid Scan for hardware changes

Uninstall

Properties

¥ Western Digital NAS
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130 | FIRST Tech Challenge PushBot Build Guide

Step 13: Select ‘Browse my computer for driver software’.

How do you want to search for driver software?

2 Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

2 Browse my computer for driver software
Locate and install driver software manually.

Step 14: Select ‘Let me pick from a list of device drivers on my computer’.

Browse for driver software on your computer

Search for driver software in this location:

[#] Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.
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Step 15: Select ‘Next'.

Browse for driver software on your computer

Search for driver software in this location:

| C:\Program Files\ZTE_Handset_USB_Driver|

Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Step 16: Select ‘Close’.

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

H ZTE Handset ADB Interface
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Step 17: Observe that the device is now connected. This window can be closed.

File Action View Help

e @ E HE @ F SRS

4 & Android Device
‘&, ZTE Handset ADB Interface |
ig.ipputs and

. 4 Batteries
» §) Bluetooth
{M Computer
¢ Disk drives
& Display adapters
) DVD/CD-ROM drives
b % Human Interface Devices
b g |IDEATA/ATAPI controllers
» %54 Imaging devices
b &= Keyboards
> )4 Mice and other pointing devices
» IS Monitors
» ¥ Network adapters
» de Print queues
b Processors
b Sensors
b [ Software devices
» % Sound, video and game controllers
b C— Storage controllers
b M System devices
b B Universal Serial Bus controllers
b @ Western Digital NAS
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Step 18: Observe that the cell phone is displaying the ‘Allow USB debugging’ window. Select ‘OK’.

B debugging

The computer's RSA key
fingerprint is:

4B:23:A8:8B:A1:18:EB:A7:30:D5
:FO:E9:FB:0C:90:F2

Always allow from this
computer

Cancel

Deploying the Robot Controller

For this section choose one phone to be the Driver Station and the other to be the Robot Controller. The Robot
Controller will host the Robot Controller app, which implements the PushBot Op modes. Android Studio can't
deploy the Robot Controller app until debugging is enabled on the phone, so that will be the first task.

The correct driver for your Android device will need to be installed onto your Windows computer. If your
Windows computer does not have the correct driver for your phone installed, then when you connect your
device to the computer via a USB cable, the Windows computer will think that the device is a media player or
storage device (like a Flash drive). You might be able to access files on your device in this mode, but your
Android Studio software will not recognize the device as an available Android device that it can talk to.
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Step 1: From a previous section, Android Studio may still be open and displaying the Choose Device dialog.
Close the Choose Device dialog if it is still open and the device list is empty (shown below). If Android Studio
isn’t open, then start it. Build the project (small green triangular button —shown in the aforementioned section).

O Choose a running device

Device lSeriaI NumberlStatelC...

Nothing to show

© Launch emulator

Android virtual device: ‘ Nexus 5 APl 22 x86 HD

[ Use same device for future launches

m | Cancel | | Help |

Step 2: The device should be shown in the list. Select ‘OK’.

O Choose a running device

Device |Seria| NumberlStatelC...
OlZTE N9130 Android 4.4.4 (API 13a2f959

O Launch emulator

Android virtual device: ‘ Nexus 5 APl 22 x86 ’D

[ Use same device for future launches

B ) cancel | | Help |
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Step 3: Observe that the application starts and the Active Configuration File activity is displayed.

Active Configuration File: No current file!

Wifi Direct - disconnected
Robot Status: null

Deploying the Driver Station

The driver station is the Android device that sits near the Team drivers and is connected to one or two USB
gamepads. Teams use the touch screen and the gamepads to operate their Robot remotely. The driver station
Android device runs a special app called the FTC Driver Station. The instructions in this section are directed at

the Driver Station cell phone unless noted otherwise.

Step 1: Open the application activity by selecting its icon (shown in the red circle).
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Step 2: Open the settings activity by selecting its icon (shown in the red circle).

the screen left or right until the icon comes into view.

ﬂﬂﬂﬂ‘)

Messages) Mobde 10 e

SR Y

Prone Hotos y Socks Py Games

N o~
i bl ¢

Play Moves & Play Mawc Pay Py Store
Newnnzand

a0

o) Player  Voce Dialer  Vosts Seaxc
.

Step 3: Click on the word ‘Wi-Fi’, not the on/off button.

< ¢ M i #11:45am
Q Settings

WIRELESS & NETWORKS

¥ Airplane mo..
Wi-Fi
Bluetooth
¢ Mobile networks
Data Usage
Mobile Hots.. = OFF

More...

DEVICE

M sound

$ Display
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Step 4: Connect to a Wi-Fi network that is able to reach the Internet and to which the login information is
known. The image below shows no networks. If networks are available, then they will be shown in the middle
of the window. Select a Wi-Fi network and enter any required login information.

Step 5: Return to the home screen by pressing the home button (the center icon on the bottom of the phone’s
screen).

Step 6: Launch the Google Play Store app (orange circle). The Play Store app might prompt you to either login
to an existing Google account or create a new one. Follow the onscreen instructions to either create a new
(free) account or login to your existing account. The Driver Station app is free and no payment method is
required. If the application requests a credit card number or some other method of payment, select the “Skip”
button.

auto location
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Step 7: Click on the search icon.

oo dv Nl

ﬁ Play Store

Ml moviese

New + Updated Games

IMINECRAY-\

Minecraft Deadwalk: DEAD EYES
Pocket The Last
P P hhEs

Popular Apps + Games

This week's hot titles

"oh

Step 8: Enter the phrase “FTC Driver Station”.

Op~y- By |

{ ﬁ ftc driver station

e [ @ e

New + Updated Games

stations situation = statione
3 4 5 6 7 8 9 0
gwer rtyuiop
$ (

h j kI

asdfg

© zxcvbnonm%

Sa 7123 ,7 N Q
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Step 9: And press the magnifying glass in the bottom right corner (on the keyboard).

O LA
(ﬁ ftc driver stati

4, frc driver station

B8 mvoviese TV | € music

New + Updated Games

station stations situation = statione
1 2 3 4 5 6 T 8 9 0
gwer tyuiop
Q) s & ( )
asdf gh j kI
T 1 T
© zxecvbnanmG
EN

Ja 7123 ,7 | L=k

Step 10: Select the FTC Driver Station block.

dadm & F

¢ ﬂ ftc driver station

1. FTC Driver Station
FIRST Tech Challenge
e vk e e ok

2. FTC Robot Controller
FIRST Tech Challenge

Frc dkkokok

FIRSTToch Challenge
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Step 11: Select INSTALL'.

FIRST Tech Challenge

Driver Station App

@ FTC Driver Station
FIRST Tech Challenge
Frc ﬁ Everyone

©»®00

Downloads Education Similar

Provides driver station functionality
for FIRST Tech Challenge
competitions.

REAN MNRE

Step 12: Select ‘Accept’.

I FTC Driver Station

FTC needs access to
-t e

IB¥  Photos/Media/Files

¥ Wi-Fi connection
information

v
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Step 13: Return to the home screen. Observe the FTC Driver Station icon is displayed there. If it isn’t shown on
the home screen then search for it in the app drawer.

[~ ] & ¥ M 2:31 pm

auto location

Step 14: (IMPORTANT) The network needs to be forgotten to prevent connection issues between the Driver
Station cell phone and the Robot Controller cell phone. Open the Wi-Fi setting activity as shown earlier in this
section. Long hold the name of the connected network.

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Step 15: The following screen should be displayed. Select ‘Forget network’. In general, the Driver Station and
Robot Controller cell phones should not be connected to any wireless networks with the exception of the Wi-Fi
Direct connection between the two cell phones.

B 2:34 pm

Forget network

Modify network
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Integrating the Op modes and Electronics

From previous steps, the Driver Station and Robot Controller apps have been installed on the cell phones. The
cell phones are powered on and the apps have been started. When the Robot Controller app configures the
USB devices, the devices are assigned randomly — the order depends on which control responds to the query
first. This means that sometimes when the devices are first scanned, motor ‘A’ is named Motor Controller 1,
Motor Controller 2 or Motor Controller 3 - the numbers are assigned 1 to the number of USB devices, not the
number of motor controllers. This section will determine which motor controller operates the wheels and which
operates the arm. Once the USB devices are named the serial number of the device is used to control
communication, not the order in which the devices are discovered.

Building the electronics test bench

This section will outline the testing of the electronics to determine which motor controller will be used to control
the drive wheel motors and which will control the arm motor. This step happens prior to attaching the
electronics to the Robot. Here is a picture showing the electronics that will be mounted to the Robot. Note:
parts may vary slightly in appearance to what is shown.

The instructions in this section apply to the Robot Controller cell phone only.
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Step 1: ZTE phone (1), USB On The Go (OTG) cable (1), USB A male to mini-B USB cable (1).

Step 2: Connect the USB OTG cable to the USB port on the phone
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Step 3: Connect the USB A male to mini-B USB cable to the USB OTG cable.

Step 4: core power distribution module.
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Step 5: Connect the mini-B connector to the core power distribution module.

Step 6: core motor controller (1), USB A male to mini-B USB cable (1), DC power cable (1).
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Step 7: Connect USB mini-B connector to the core motor controller.

Step 8: Connect USB A connector to any of the remaining USB ports on the core power distribution module.
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Step 9: Connect DC power wire to the core motor controller power input connector.

Step 10: Connect other end of the DC power wire to any of the power output connectors on the core power
distribution module.
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Step 11 core servo controller (1), USB A male to mini-B USB cable (1), DC power cable (1).

Step 12: Connect USB mini-B connector to the core servo controller.

Step 13: Connect USB A connector to any of the remaining USB ports on the core power distribution module.
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Step 14: Connect one end of the DC power wire to the core servo controller power input connector and
connect the other end to any of the power output connectors on the core power distribution module.

F’m FOR INSPIRATION AND RECOGNITION OF SCIENCE AND TECHNOLOGY



Step 15: core motor controller (1), USB A male to mini-B USB cable (1), DC power cable (1).

Step 16: Connect USB mini-B connector to the core motor controller.
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Step 17: Connect USB A connector to any of the remaining USB ports on the core power distribution module.

Step 18: Connect DC power wire to the core motor controller power input connector.
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Step 19: Connect other end of the DC power wire to any of the power output connectors on the core power
distribution module.

Step 20: TETRIX 12-volt battery (1).
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Step 20: Connect TETRIX 12-volt battery to power input connector on core power distribution module.

Step 21: TETRIX DC gear motor (1), motor power cable (1).
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Step 22: Connect motor power cable to DC gear motor.
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Configuring the USB devices

The Robot Controller app scans the devices connected to
the Core Power Distribution Module. It builds a list of
connected devices. To make the devices usable by an op-
mode, they must be named. There is no identifying
information provided via the interface, so a manual
determination is required.

Step 1: Turn the core power distribution module on. The
switch is on the side away from the power cable.

Step 2: When the core power distribution module is
powered on, the Robot Controller app should auto-start
(the home screen is replaced by the FTC Robot Controller
activity) and may prompt the user to “remember” whether it
can auto-start when the core power distribution module is
detected in the future. Check the box to auto-start. Select
‘OK’. If this page is not being shown, then continue to the
next step.
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Open FTC Robot Controller
when this USB device is

connected?

Use by default for this USB
device

Cancel




Step 3: Touch the overflow settings icon (three dots in the
top right corner) to open a menu.

Active Configuration File: No current file!

Wifi Direct - disconnected
Robot Status: null
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Step 4: Select settings.

Active Configuration File: No current file!

Wifi Direct - disconnected
Robot Status: null

Restart Robot
View logs
About

Exit
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Step 5: Select ‘Configure Robot'. WIEI CHANNEL SELECTION

Change Wifi Channel

ROBOT CONFIGURATION SETTINGS

Configure Ro@

Autoconfigure Robot
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Step 6: Select ‘New'.

F'm FOR INSPIRATION AND RECOGNITION OF SCIENCE AND TECHNOLOGY

Active Configuration File: No current file!

Avat=mTe files: o

No files found!

In order to proceed, you must create a new
file

AutoConfigure 0



Step 7: Select ‘Scan’. Active Configuration File: No current file!

is button to scan for attached devices

Devices: o

No devices found!

In order to find devices:

1. Attach a robot
2. Press the 'Scan' button

Save Configuration o

Press this button to write the current
configuration to an XML file
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Step 8: If this dialog is shown, then check the box to allow
the app to access the USB device by default and select
‘OK. If it isn’t shown, then continue to the next step.
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Allow the app FTC Robot
Controller to access the USB
device?

. Use by default for this USB
device

Clear default in System settings >
Apps > Downloaded.

Cancel OK




Step 9: Select ‘Scan’ and the app will build a list of
connected devices. Multiple scans may be required until
the two motor controllers and one servo controller appear
in the list.

Active Configuration File: No current file!

is button to scan for attached devices

Devices: o

No devices found!

In order to find devices:

1. Attach a robot
2. Press the 'Scan’ button

Save Configuration o

Press this button to write the current
configuration to an XML file
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Active Configuration File: No current file!

Step 10: Select one of the motor controllers; it doesn’t
matter which one.
Press this button to scan for attached devices

Devices: o

@r Contro@

Servo Controller 1

Motor Controller 3

Save Configuration o

Press this button to write the current
configuration to an XML file
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Step 11: Tap on the Motor Controller's name. It is the text Active Configuration File: No current file!

just above “Enter the name for this motor controller here”.
Done @ Cancel

Using the keyboard, enter ‘drive_controller’.Long holding
otor Controller 2

the ‘¥ character will insert the underscore between left and
drive.

Enter the name for this motor controller here

Port Attached

[

Motor name

2 O

Motor name

Gracious Professionalism - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Step 12: Check the box next to 1. Tap on the text “NO
DEVICE ATTACHED”. Using the keyboard, enter
‘left_drive’. This must be exact or the Op mode will not
work.

Active Configuration File: No current file!

Done @ Cancel

drive controllej

Enter the name for this motor controller here

Port Attached

y u

@) $ & ( )

a s d f g h'j k'l

! # E / + ?

© 'z xcvbnm©

=

J9 7123

EN

& Next
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Step 13: Check the box next to 2. Using the keyboard, Active Configuration File: No current file!

enter ‘right_drive’. This must be exact or the Op mode will
Done @@ Cancel

not work.
drive_controller

Enter the name for this motor controller here

Port Attached

1T @+ left_drive

Motorname

left_drive left_driver left_drivers |
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Step 14: The screen should appear as it does below. Active Configuration File: No current file!
Select ‘Done’.

Cancel

drive_controller

Enter the name for this motor controller here

Port Attached

1 ¥ left_drive

Motor name

2 ¥ right_drive

Motor name
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Step 15: Select the other motor controller.

Scan

Press this button to scan for attached devices

Devices: o

drive_controller

Servo Controller 1

@r Contro@

Save Configuration o

Press this button to write the current
configuration to an XML file
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Step 16: Tap on the Motor Controller's name. It is the text
just above “Enter the name for this motor controller here”.
Using the keyboard, enter ‘arm_controller’.
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Done Cancel

otor Controller 3

Enter the name for this motor controller here

Port Attached

Ui

Motor name

2 O

Motor name



Step 17: Check the box next to 1. Using the keyboard,
enter ‘left_arm’. This must be exact or the Op mode will not
work.

Done @ Cancel

arm_controller

Enter the name for this motor controller here

Port Attached

rgm

controller controlled controllers ¢

y u i

@) $ & ( )

a s d f g h'j k'l

1 # = + ?
< Zz'x e vb nm<

EN

JSa 7123 & Next
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Step 18: Select ‘Done’.
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Scan

Press this button to scan for attached devices

Devices: o

drive_controller

Servo Controller 1

arm_controller

Save Configuration o

Press this button to write the current
configuration to an XML file



Step 19: Tap on the Servo Controller's name. It is the text
just above “Enter the name for this servo controller here”.
Using the keyboard, enter ‘servo_controller’.

Cancel

Servo Controller 1

Ente S servo controller here

Port Attached

Ui

Servo hame
2 O

Servo name
el B

Servo name
ale

Servo name
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Step 20: Check the box next to 1. Using the keyboard,
enter ‘left_hand’. This must be exact or the Op mode will
not work.
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Done @ Cancel

servo_controlleﬂ

Enter the name for this servo controller here

Port Attached

D
name

controller controlled controllers

y u i
@ $ & ( )

a s d f g h'j k'l

1 # = + ?
< Zz'x e vb nm<

=1 EN
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Step 21: Check the box next to 2. Using the keyboard,
enter ‘right_hand’. This must be exact or the Op mode will

not work.
Done Cancel

servo_controller

Enter the name for this servo controller here

Port Attached

1 ™ lefthand

Servo name

2 ¥  Enter name
Servo name

3 O
Servo name

4 [
Servo name
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Step 22: Select ‘Done’.

Cancel

servo_controller

Enter the name for this servo controller here

Port Attached

1 + left_hand

Servo name

2 ™ right_hand

Servo name

3 [0 NODEVICE ATTACHEL

Servo name

Servo name
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Step 23: Note that all of the devices have new names.
Select ‘Save Configuration’.

Scan

Press this button to scan for attached devices

Devices: o

drive_controller
servo_controller

arm_controller

‘ Save Configuration
o P TP
P = i

=5 o write the current
configuration to an XML file
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Step 24: A pop-up will be displayed (left). Enter ‘push_bot’
as the file name. Select ‘OK’.

Enter file name

Please enter the file name

Ipush boﬁ

push_bot push_not push_boy pu
3 4 5 6 7 8 9 0
r t y ui op
T T T T T T 1T T
a s d f g h'j k'l
! # = ¥ ?

© 'z xcvbnm©

=l EN

JSa 123 &
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Step 25: Use the phone’s back button to return to the page NGO IE (e s RalLS push_bot
shown on the left. Notice that the push_bot configuration is
the ‘Active Configuration File’ (top right on the page). Also New
note that it is displayed as an available file.

Available files: o

push_bot

AutoConfigure 0
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Step 26: Use the phone’s back button to show the page on
the right.
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WIFI CHANNEL SELECTION

Change Wifi Channel

ROBOT CONFIGURATION SETTINGS

Configure Robot

Autoconfigure Robot



Step 27: Use the phone’s back button to show the page on
the left. 2843a-rc

Active Configuration File: push_bot

Wifi Direct - enabled
Robot Status: running
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Assigning Gamepads

Two Logitech F310 gamepads will be connected to the Driver Station cell phone. These gamepads will be

used by students to control a Robot’s functionality. The Driver Station app must configure the gamepads
before they can be used.

Step 1: Set the switch on the bottom of both gamepads to the “X” position.

Step 2: Select a gamepad that will be used as driver 1. Push the Start key on the gamepad while
simultaneously pressing the A button.
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Step 3: Select the other gamepad. It will be used as driver 2. Push the Start key on the gamepad while
simultaneously pressing the B button.

Step 4: Observe that small gamepad icons appear at the top of the screen. User 1’s information should be on
the left. User 2’s information should be on the right. This image shows that neither gamepad is assigned.

User 1 Lser 2

For example, when the gamepad that represents driver #1 is active, then the left icon will change to show that
the gamepad is active.

2843-ds

fanmeg o4.0%
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If the gamepad that represents driver #2 is active, then the right icon will change.

2843-ds

o
- 94.0% User 1 User 2

Note that for the joysticks on the gamepads, the values range from -1 to +1. For the x axis, -1 represents the
far left range of motion and +1 represents the far right range. For the y axis -1 represents the topmost position
and +1 represents the bottommost position.

Pairing the Driver Station to the Robot Controller
The Driver Station app must first “pair” to the Robot controller to
provide communication between the Robot and the gamepads.

Step 1: Power both cell phones on. Open the app drawer if the
FTC Driver Station icon is not present on the main screen.

auto location
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Step 2: Start the Driver Station app on the Driver Station
cell phone.

] Saving screenshot...

> & U

Browser Calendar Camera

i v B

Chrome Contacts Downloads Drive

EREE M

Email File Manager_ .FTC Driver Gallery
Station

s L i S s
Gmail Google Google Google+
Settings

@ = =

Q
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Step 3: The screen on the right should be displayed on the
Driver Station cell phone.

Select Op Mode
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Step 4: Make sure the Robot Controller app is running on
the Robot Controller cell phone. 2843a-rc

Active Configuration File: push_bot

Wifi Direct - enabled
Robot Status: running
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Step 4: On the Driver Station app touch the three vertical
dots on the upper right hand corner and select “Settings”
from the pop up menu.

Select Op Mode
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Step 5: Press the “Pair with Robot Controller” option to
start the pairing process.

GAMEPAD

Gamepad type
Logitech F310 Gamepad

LOGGING

Log Network Traffic

Save network data to logs; this will []
generate a large volume of logs

WIFI DIRE T ION

air with Robot Controller

Change the Robot Controller this Driver
Station is paired with.
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Step 6: After the previous step, the Driver Station will
display the following screen. Select the device.
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Make sure that the FTC Robot Controller app
is open on your other device, and that both
devices have wifi enabled

Wifi Direct Devices:

None

® Do not pair with any device

2843a-rc
72N
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Step 7: Use the back button to send a connection request

to the Robot Controller. SAERD

Gamepad type
Logitech F310 Gamepad

LOGGING

Log Network Traffic

Save network data to logs; this will D
generate a large volume of logs

WIFI DIRECT CONFIGURATION
Pair with Robot Controller

Change the Robot Controller this Driver
Station is paired with.
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Step 8: If this is the first pairing attempt, the Robot
Controller device might display a prompt asking if it is OK
to allow an Android device to establish a Wi-Fi Direct
connection. Select ‘Accept’.

From:

2843-ds

Decline
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Step 9: Observe that some of the controls on the display
have changed indicating that the Driver Station is now
connected to a Robot Controller (green rectangle).

2843-ds

o o6.0%

Wifi Direct:
2843a-rc

[y 970%

Select Op Mode

Status: Robot is stopped
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Determining the drive wheel motor controller
This section shows how to determine which motor controller will be used to power the drive wheels and which

will be used to power the arm motor. Both the Robot Controller and Driver Station need to be running for this

section.

Step 1: On the Driver Station cell phone start the Driver
Station app. Push the ‘Select Op Mode’ button.

Wifi Direct:
2843a-rc

[0, 97.0% 12.44
Select Op Mode v

Status: Robot is stopped

MF’ FOR INSPIRATION AND RECOGNITION OF SCIENCE AND TECHNOLOGY



Step 2: The list of available Op modes are displayed.
Select ‘PushBotManual’.

Select Op Mode

PushBotAuto
V3

NullOp
NxtTeleOp
Stop Robot

PushBotManual >

CompassCalibration

NxtEncoderOp
IrSeekerOp

K9TeleOp
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Step 3: Push the ‘Start’ button.

Step 4: Plug a DC motor into port 1 of a motor controller; it
doesn’t matter which one. Hold the motor so it doesn’t roll
while operating the joysticks. Push the left joystick of
gamepad one up or down. If the motor moves, mark the
motor controller as the drive motor controller (ex, tape with
‘Drive Controller’ written on it). If it doesn’t move, push the
left joystick of gamepad two up or down. If the motor
moves, mark the motor controller as the arm motor
controller (ex, tape with ‘Arm Controller’ written on it).
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Wifi Direct:
2843a-rc

[0, 93.0%

PushBotManual

Status: Robot is stopped




Step 7: Notice that the telemetry data being sent from the
Robot Controller app to the Driver Station app (lower 2843-ds
portion of the display). On the Driver Station, press ‘Stop’.

l[::] 95.0%

Step 8: Turn the core power distribution module off.

Step 9: Exit the Driver Station and Robot Controller
applications by using the over flow settings (the three dots Wifi Direct:
in the top right corner). 2843a-rc

[} so0%

PushBotManual

Hand Position: Hand Position: 0.5

Left Arm Power: Left Arm Power: 0.0

Left Drive Power: Left Drive Power: 0.0
Right Drive Power: Right Drive Power: 0.0
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Wiring the Robot

This section will outline the installation of the electronics on the Robot. It will also include finishing the last
motor and gear assembly and installing it on the Robot.

Step 1: Core motor controller for the drive (1), core servo controller (1), 32mm stand-off (4), and 1/2" socket
head cap screw (4). The second and third photos show the parts installed.
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Step 2: Motor encoder wires (2). Plug the end of one wire into the encoder port for motor port 1. Plug the other
end into the encoder on the left drive motor. Plug the end of the other wire into the encoder port for motor port
2. Plug the other end into the encoder on the right drive motor. The second photo shows the wires installed.
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Step 3: Core motor controller for the arm (1) and 1/2" socket head cap screw (4). The second photo shows the
parts installed.
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Step 4: Servo extension wire (2). Make sure that when you connect these to the servo wires that you match the
colors. Also observe the orientation when installing in the core servo controller (black - b, red - r, yellow - w).
The wires will be less likely to get damaged if they are run down the center of the arm channel and over the
axel. The second photo shows the wires installed.
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Step 5: Core power distribution module (1), 1/2" socket head cap screw (4), and keps nut (4). The second
photo shows the parts installed.
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Step 6: USB A male to mini-B USB cable (3). Connect one wire each between the core power distribution
module and each of the two core motor controllers and the core servo controller. The second photo shows the
cables installed.
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Step 7: USB OTG cable (1), USB A male to mini-B USB cable (1). Connect the min-B end of the cable to the
core power distribution module. Connect the other end to the USB OTG cable. Route the other end of the USB
OTG cable to the right side of the phone holder assembly. The second photo shows the cables installed.
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Step 8: Motor hub and gear assembly (1) (made in the Robot construction section, TETRIX DC gear motor (1).
The second photo shows the parts assembled.
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Step 9: Install the motor in the motor mount on the Robot tower. Rotate the motor in the mount to mesh the
gears. Do not mesh the gear too tight or the motor will bind. Do not mesh the gears too loose or the teeth will
slip.
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Step 10: DC motor power wire (3). Connect the motor from the left drive to motor port 1 on the drive motor
controller. Connect the motor from the right drive to motor port 2 on the drive motor controller. Connect the
motor on the arm to motor port 1 on the arm motor controller. The second photo shows the wires installed.
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Step 11: DC power wire (3). Connect one end of each DC power wire to any port on the core power distribution
module. Connect the other end to the power input port on the core servo controller and the core motor
controllers. The second photo shows the wire installed.
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Step 12 TETRIX 12V battery (1). Install the batter between the battery clips and connect to the core power
distribution module. The second photo shows the battery installed. It would be a good idea to use a zip tie or
some other mechanism to hold the battery in place during competition.
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Step 13: ZTE speed phone (1) configured as Robot controller. The second photo shows the phone installed
(the arm is moved out of the way to show installation).
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Testing the Robot

After the Robot is built, the programming is complete, and the electronics are installed, testing must be done to
ensure everything came together as planned. This section assumes that the core power distribution module is
powered on, the cell phones are powered on and the FTC apps are running.

Running an Op mode
Step 1: Operational Modes or Op Modes are program modules that cause the Robot to perform specific
behaviors. The Robot Controller app should include some
pre-installed op modes. If the Robot Controller has been 2843-ds

successfully paired to the driver station, and if the Robot is oo 09
running, then the Op mode buttons on the FTC Driver l@l‘ 96.0%

Station app should now be enabled. =R

User1 User2

Note that if the Driver Station app is connected
successfully to the Robot Controller app, then some ping i Direct:
statistics should be visible at the top left hand corner of the E Wi Direct:
Driver Station screen. In the image above the ping = 28aoant
statistics reads “4 ms”. This means it took 4 milliseconds
for the driver station to send a packet to the Robot
controller and for the Robot controller to acknowledge the
packet and send its acknowledgement back to the driver m 97.0% 12.44
station.

The ping round trip time is a rough measure of network Select Op Mode v
guality. As the round trip time increases, the network

performance usually degrades. In our testing, an ideal
round trip time is anything on the order of 10 milliseconds
or lower. Sometimes the ping time period increases if there
is a surge in network traffic or interference. If the period
starts to increase to the order of or greater than 100
milliseconds, then there might be excessive network traffic
or noise on the wireless channel that cell phones are
using.

Step 2: Touch the Select Op Mode button to display a list
of the available Op Modes sent to the Driver Station app
from the Robot Controller app. Select “PushBotManual”
from the list and the round play button should become
brighter.

Status: Robot is stopped
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Note that any of the other Op modes will fail to work as the
names and number of controllers are different from the
PushBot.

Step 3: Once the PushBotManual Op mode is selected,

the FTC Driver Station screen should change. The name of
the selected Op mode should appear where the words
“Select Op Mode” once was. Also, the Start button should
be enabled.

If the Start button is pressed, then the Op mode will run
indefinitely until the program terminates or until the Stop
button is pressed. Press the start button and proceed to
the next section.
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Select Op Mode

PushBotAuto
V3

NullOp
NxtTeleOp
Stop Robot

PushBotManual >

CompassCalibration

NxtEncoderOp
IrSeekerOp

K9TeleOp




Using the gamepads
This section describes how the two gamepad controls control the function of the Robot — make the Robot drive

forward/backward, lift/lower the arm and open/close the hand.

The left joystick controls the ‘left’ drive motor and the right joystick controls the ‘right’ drive motor. The image
above shows the back of the Robot.

Push both joysticks away from your body and the Robot drives forwards. Pull both joysticks toward your body
and the Robot drives backwards. Push one joystick up and the other down and the Robot turns.
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The programming sections show the programming necessary to use a second Logitech controller (F310) to
raise and lower the arm and open and close the ‘hand’. This section describes how to use the controls on the
gamepad to move the arm up and down and how to open and close the hand.

The ‘arm’ allows the Robot to lift items from the floor to at least 33” above the ground. The arm uses a 1:6
gear-ratio to enable the arm to lift moderately heavy items. Push the left joystick away from the body to raise
the arm; toward the body to lower the arm.

The ‘hand’ is capable of opening and closing gradually. Button ‘X opens the hand; button ‘B’ closes the hand.
The term gradually is used, because when the button is released, the servo stops at its last position — it doesn’t
close or open all the way when the button is pressed.
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Adjusting the Servos
If the servos don'’t close all of way or they chatter, perform
the following steps to correct them.

Step 1: Unplug one servo.

Step 2: Run servos to fully closed position using button X on
gamepad 2.

Step 3: Remove the black screw from the servo. Remove
the hand assembly. Replace the hand assembly such that
the L bracket is as close to parallel to the arm as possible.
Replace the black screw. See the pictures for an example.
First picture is closed by software. Second picture is hand
removed. Third picture is hand reattached in closed position.
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Repeat step 1-3 for the other servo.

Final steps
¢ Now that testing has shown that all of the wires are connected properly, use zip ties or some other
approved material to secure loose wires.

e |tis recommended that an approved material such as non-skid be layered in the back of the phone
holder to prevent damage to the phone.

e Itis recommended that the phone be secured in the holder using a zip tie or some other mechanism to
prevent it from being separated from the Robot during competition.

o Place non-skid around the gripper to provide extra grip...so hockey pucks, wiffle balls, pipes,
racquetballs, crates, rings, blocks or practice golf balls, or red herrings can be collected with ease!
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Appendix A: Bill of Materials List

This list does not include the cell phones and the cables that connect the electronics.
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Quantity Name

CORE_MOTOR_CONTROLLER

CORE_POWER_DISTRIBUTION_MODULE

CORE_SERVO_CONTROLLER
SCREW_SHCS_6-32_X_1 25 2011
TETRIX_731901_120 2013
TETRIX_731903_2012
TETRIX_736466_2012
TETRIX_738000_2012

TETRIX_738009_BATPACK_BRKT_2013

TETRIX_739028_2012
TETRIX_739055 2012
TETRIX_739057_2012
TETRIX_739060_ 2012
TETRIX_739061_2012
TETRIX_739062_2012
TETRIX_739065_2012
TETRIX_739066_2012
TETRIX_739067_2012
TETRIX_739068_ 2012
TETRIX_739069_2012
TETRIX_739071_2012
TETRIX_739072_2012
TETRIX_739073_ 2012
TETRIX_739079_2012
TETRIX_739083_ 2012
TETRIX_739086_2012
TETRIX_739088_2013
TETRIX_739089_2012
TETRIX_739090 2012
TETRIX_739091_2013
TETRIX_739092_ 2012
TETRIX_739094_2013
TETRIX_739097_ 2013
TETRIX_739098_2012
TETRIX_739100_2012
TETRIX_739101_2012
TETRIX_739102_2012
TETRIX_739107_2013
TETRIX_739111_ 2012
TETRIX_739120_2012
TETRIX_739172_ 2012
TETRIX_739195_ 2012
TETRIX_739197 2012
TETRIX_739270 2013

Common Name

Core Motor Controller

Core Power Distribution Module
Core Servo Controller

Gear Hub Screw

120-Tooth Gear

Motor Power Wire

4” Dual Omni Wheel Assembly
Motor Encoder

Battery Clip

40-Tooth Gear

4" Wheel

Battery Pack

Single Standard Scale Servo Bracket
Flat Bracket

L Bracket

32mm Channel

96mm Channel

160m Channel

288mm Channel

416mm Channel

288mm Angle

144mm Angle

Flat Building Plage

Motor Hub

TETRIX DC Motor

80-Tooth Gear

Axel

DC Motor Mount

Gear Hub Spacer

Bronze Bushing

Axel Collar

Kep Nut

1/2" Socket Head Cap Screw
5/16" Socket Head Cap Screw
1/8" Axel Spacer

3/8" Axel Spacer

1" Stand-off

32mm Stand-off

Button Head Cap Screw

Hard Point Connector

Axel Hub

Motor Mount Screw
Standard-Scale HS-485HB Servo Motor
Inside C Connector
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3 TETRIX_ 739272 2013 160mm Flat

4 TETRIX_739273_2013 96mm Flat

4 TETRIX 739281 CORNER_BRA 2013 Inside Corner Bracket
1 TETRIX_739387_2013 2mm Spacer

2 39081 Servo Extension Wire
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Appendix B: References

The right to use any unnumbered quoted text in this document has been graciously given by FIRST for use in
this document. It may not be used outside of this document with the consent of FIRST.

Appendix C: Project Team Profiles

Isa
Year 9 student at Great Mills High School.
Student for 1 year on Team #2843, Under the Son

Alanis
Year 9 student at Great Mills High School.
Student for 1 year on Team #2843, Under the Son

Nanette
Year 7 student at Esperanza Middle School.
Student for 1 year on Team #2843, Under the Son

Laura
Year 9 student at Leonardtown High School.
Student for 7 years on Team #2843, Under the Son
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Mary

Year 12 student at Leonardtown High School.
Student for 7 years on Team #2843, Under the Son
Volunteer for 7 years, MD FIRST

Claudia
Mentor for 1 year on Team #2843, Under the Son

Lydean

Coach for 7 years on Team #2843, Under the Son
Volunteer for 7 years, MD FIRST
ssi@the-spanglers.net

David

Mentor for 7 years on Team #2843, Under the Son
Volunteer for 7 years, MD FIRST
ssi@the-spanglers.net
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Appendix D: Resources & Support

FTC Game Manuals — Part | and Il - http://www.usfirst.org/roboticsprograms/ftc/Game

FIRST Headquarters Support
Phone: 603-666-3906 or toll free 800-871-8326
Email: FTCTeams@usfirst.org

USFIRST.ORG
FIRST Tech Challenge (FTC) Webpage — For everything FTC.
FTC Season Timeline — Find FTC Events in your area.
FTC Forum — to ask questions about the annual game challenge and participate in information sharing.
FIRST Championship Conferences webpage — for archived presentations and materials

FIRST Tech Challenge Social Media
FTC Twitter Feed - If you are on Twitter, follow the FTC twitter feed for news updates.
FTC Facebook page - If you are on Facebook, follow the FTC page for news updates.
FTC YouTube Channel — Contains training videos, Game animations, news clips, and more.
FTC Blog — Weekly articles for the FTC community, including Outstanding Volunteer Recognition!
FTC Team Email Blasts — contain the most recent FTC news for Teams.
FTC Google+ community - If you are on Google+, follow the FTC community for news updates.

Android-Based Technology Support
FTC Technology Forum
FTC Technology Webpage
FTC Team Resources Webpage

Product Support
FIRST will handle questions about Team registration, grants, Events, and Affiliate Partners. Pitsco will handle
guestions about ordering, payment, and delivery of competition sets and materials.

e U.S. & Canada: 800-835-0686 FREE
e OQOutside U.S. and Canada: 620-231-0100
U.S. Fax: 800-533-8104

Feedback

We strive to create support materials that are the best they can be. If you have feedback regarding this
manual, please email ficteams@usfirst.org. Thank you!

: F’ FOR INSPIRATION AND RECOGNITION OF SCIENCE AND TECHNOLOGY


http://www.usfirst.org/roboticsprograms/ftc/game
mailto:FTCTeams@usfirst.org
http://www.usfirst.org/roboticsprograms/ftc/volunteer-resources
http://www3.usfirst.org/whats-going-on
http://ftcforum.usfirst.org/forum.php
file:///C:/Users/cplante/Desktop/FIRST%20Championship%20Conferences%20webpage%20–%20for%20archived%20presentations%20and%20materials
https://twitter.com/FTCTeams
https://www.facebook.com/FTCTeams
https://www.youtube.com/user/FIRSTTechChallenge
http://firsttechchallenge.blogspot.com/
http://www.usfirst.org/roboticsprograms/ftc/emailblastarchive.aspx
https://plus.google.com/100910548536794889930/posts
http://ftcforum.usfirst.org/forumdisplay.php?156-FTC-Technology
http://www.usfirst.org/roboticsprograms/ftc/technology
http://www.usfirst.org/roboticsprograms/ftc/team-resources
mailto:ftcteams@usfirst.org

