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Start Here - New ETGC docs site -@s

10435

https://ftc-docs.firstinspires.orqg/

“Getting Started” section has links for:
e Rookie Teams

e \eteran Teams
Click on the Android Studio in the Programming

Quick Links. Here you will find “Android Studio
Tutorial”


https://ftc-docs.firstinspires.org/

FTGC 9.2 SDK Release Announcement

https://github.com/FIRST-Tech-Challenge/FtcRo
botController

Highlights:

e Android Studio
¢ Many improvements

.ﬂ, ot



Setting Up Android Studio

C\’@}gleﬁ android studio X
S IE T

Al Images Videos News Shopping Forums Web ¢ Mor

+, Android Developers
" https://developer.android.com

Download Android Studio & App Tools - Android Developers
Android Studio provides app builders with an integrated development environment (IDE)
optimized for Android apps. Download Android Studio today.

Install Android Studio ANDROID STUDIO

Set up and install Android Studio on Windows, macOS, or Linux.
Download Android Studio editor Gemini in Android Studio Android Gradle Plugin More ¥

Meet Android Studio
Meet Android Studio ... Android Studio is the official Integrated ...

Android Studio

Get the official Integrated Development Environment (IDE) for Android app developma=i:

Download Archives
Android Studio download archives ... This page provides an ...

Download and install Android ...
Download Android Studio Koala Feature Drop ¥,

Read release notes |E)




Installing the EtcRobhotCGontroller SDK

s

first tech challenge github X & & Q

Al Videos Images News Forums Shopping Web i More Tools

0 GitHub
https://github.com

FIRST Tech Challenge

ftctech@firstinspires.org. FIRST Tech Challenge has 17 repositories available. Follow thej

on GitHub.
GitHub
O hitps://github.com 7
¥ master ~ ¥ 2branches © 3tags Go to file
FIRST-Tech-ChaIIegﬂe/FtcRobotControHer
This GitHub repository contamis the source code that is used to build an Android app to al
FIRST Tech Challenge competition robot. To use this SDK, ... 9 CalKestis Merge pull request #105 from FIRST-Tech-Challenge/20210218: B=] Clone ®
Releases 14 - README.md - Issues 58 - Discussions HTTPS GitHub CLI
B github FtcRobotController v6.0 https://github.com/FIRST-Tech-Challeng (%]
BB FtcRobotController FtcRobotController v6.2 Use Git or checkout with SVN using the web URL.
B TeamCode FtcRobotController v6.2
¥ Open with GitHub Desktop
i doc FtcRobotController v6.0
B gradle/wrapper FtcRobotController v6.0 [ Download ziP
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Extracting the ZIP

lect a destination

> ~ 1 E > Documents >

Bnize ¥ ’ New folder

A

Home eate a new folder. | Date modified
OneDrive |~ [Team99000-Ficve] | 9/6/2024 7:38 PM
Desktop »

C:\Users\Admin\Downloads\Fi X —+
Documents » . )

™ C (J > Downloads > FtcRobotController-master.zip >

Music »
Vid # T
- e T Sort ~ = View ~ (& Extractall
This PC A .
(D:) FixIT Plus Linux Mint 18 Home O Name Type Compressed size
etk Gallery @) FtcRobotControlirgmaster File folder

OneDrive

»
Downloads »
Documents »
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xtracting the ZIP

T C:\Users\Admin\Documents\T. X ==
& > T (6] (J > Documents > Team 99000-FTCv9.2 >
® New - N Sort v = View ~ aen
A
£ Home [0 Name Date modified Type Size
EJ Gallery = .github 9/6/2024 7:53 PM File folder
. @ OneDrive = doc 9/6/2024 7:53 PM File folder
Your project folder should " FicRobotControlle YOMUTSIPM  Filefolder
. . B Desktop » 7 gradle 9/6/2024 7:53 PM File folder
. 7 libs 9/6/2024 7:53 PM File folder
OOK lIKe TNIS: L Downloads A~ .
= __ TeamCode 9/6/2024 7:53 PM File folder
& Documents 2 [ .gitignore 9/6/2024 7:53 PM GITIGNORE File
P8 Pictures » [ build.common.gradie 9/6/2024 7:53 PM GRADLE File
@) Music » [] build.dependencies.gradle 9/6/2024 7:53 PM GRADLE File
i3 Videos » [ build.gradle 9/6/2024 7:53 PM GRADLE File
D gradle.properties 9/6/2024 7:53 PM PROPERTIES File
- This PC D gradlew 9/6/2024 7:53 PM File
5 " ;. & gradlew.bat 9/6/2024 7:53 PM Windows Batch File
- (D:) FixIT Plus Linux Mint * S
D LICENSE 9/6/2024 7:53 PM File
W etk [ [ rReabMEmd 9/6/20247:53 PM MD File
D settings.gradle 9/6/2024 7:53 PM GRADLE File
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Opening the FTGC SDK

X 4 G

C:\Users\Admin\Documents\Team 99000 - FTC v9.2

@ Android Studio

Projects

Customize Welcome to Android Studio (Administra... g el

3 PerfLogs
Plugins > [3 Program Files
> [ Program Files (x86)
v [DUsers
v 3 Admin
3 .android
D’Application Data
[3 Contacts
3 Desktop
v [ Documents
L7 My Music
C7 My Pictures
L3 My Videos
> [0 Tegm 99000 - FTC v9.2

M Dawnlaade

v 3C:

> [F Documents and Settings

Learn

New Project Get from VCS

[3 Favorites
[ Links
7 Local Settings




Update Messages

- :.-\In " ’\A\n,:-; 21217, n O
Jh the maln repository page.
J pay

Project update recommended

Android Gradle plugin version 7.2.0 has
an upgrade available. Start the AGP...

Start AGP Upgrade Assistant

Remind me tomorrow

Don't jsk for this project

Don't show again




Update Messages

& Components: Android Emulator, Android SDK
—Platform-Tools
Update...

€) Event Log
78:51 (60 chars, 1 line break) LF UTF-8 4 spaces

ayout Inspector

10435

lal

Joje|nwy =

4% Android Studio and Plugin Updates

Updates are available for the Android SDK and Tools

Android SDK updates ensure you have the latest features and enhancements.
Android Studio will update the following components:

Android Emulator revision 31.3.10
Android SDK Platform-Tools revision 33.0.3

Download Size: 368 MB
updates.

Remind Me Later

Update Now Release Notes Ignore This Update




Compile SDK Version

ning

Modules

ympatibility

Retain information about dependencies in the apk

Retain information about dependencies in the bundle

Cancel




Walkthrough of Android Studio

& File Edit View Navigate Code Refactor Build Run Tools Git Window Help

= FtcRobotController-master & TeamCode ¥ No Devices

i S o . _A—

+ I FtcRobotController-master C:\Users\15154\Desktop\Ftc

> llllt External Libraries

I Project

> 9@ Scratches and Consoles

Structure

X
rbeue 221880 5] 3jpei> .

¢ Commit

n
3
o
a
9

"
o” Resource Manager

iRio|dx3 3|14 321880 ]

¥ Favorites

joeINW3 =y

© problems = logcat @ Profiler ¥ App Inspection B Terminal ) Event Log ] Layout Inspector

Components: Android Emulator, Intel x86 Emulator Accelerator (HAXM installer), Android SDK Platform-Tools // Update... (today 3:31 PM) P master B




Using GitHub

&< > C @& githubcom

O Product Team Enterprise Explore Marketplace Pricing Search GitHub Sign in ‘Signup}

Let's build

from here,
together.

complete developer platform to build,

e, and deliver secure softwa

Sign SRS

Enter your email

Create a password




Enabling Github in Androi

Eile Edit View Navigate Cog

New
Open...
Profile or Debug APK
Recent Projects
Close Project
Add C++ to Module
3} Settings...
.+ ProjecStructure...
File Properties
Local History
B Save All
&2 Sync Project with Gradle Fild
“» Reload All from Disk
Repair IDE
Invalidate Caches...
Manage IDE Settings

New Projects Setup

Settings

Appearance & Behavior

Keymap

Editor

Plugins

Version Control
Changelists
Commit
Confirmation
Directory Mappings
File Status Colors
Issue Navigation
Shelf
Git
GitHub
GitLat

Mercurial

Settings

Appearance & Behavior
Keymap
Editor

Plugins

- Version Control

Changelists
Commit
Confirmation
Directory Mappings
File Status Colors
Issue Navigation
Shelf

Git

GitHub

GitLab

Mercurial
Subversion

Build, Execution, Deployment

Studio

Version Control > GitHub

Log In via GitHuby..
Log In with Token...

Log In to GitHub Enterprise...




Generate a token in your Github Account

New personal access token

e Enter the name of your PC or
laptop in the Note

e Make it “No expiration” (easiest but
maybe not best)

”

e Make sure “repo”, “workflow”,
“read.org”, and “gist” are selected
and click “Generate”

Personal access tokens function like ordinary OAuth access tokens, They car
HTTPS, or can be used to authenticate to the APl over Basic Authentication.

Note

Joe's Dell Laptop

Expiration
30 days

Select scopes

Scopes define the access for personal tokens. Read more about OAuth scop

¥ repo
¥ repo:status

¥ repo_deployment




Add your Github token to Android Studio

Personal access tokens

CO py to you r Tokens you have generated that can be used to access the GitHub API,
clipboard

Make sure to copy your personal access token now. You won't be able to see it again!

oY

Back in Android Studio, Servie || Saithiesoy
paSte it intO the “TOken:” Token: | ghnotreallymytokendnnSmvHF3IbvWOJNORelus Generate...
field and click “Add : —

ACCO N nt Add Ac‘ount




Installing Git

If you have Git already installed, Under Version Control click Git, 10435
uninstall it using your operating then the Test button. Then click
system uninstall.

File Edit View Navigate Code Refactor

New

O Open...

¥ Profile or Debug APK
Recent Projects
Close Project
Add C++ to Module

8} Settings...

(. Project Structure...
File Properties
Local History

B Save All

&7 Sync Project with Gradle Files

“Download and install”

Settings

Version Control » Git

> Appearance & Behavior Path to Git executable:

Keyma
AL Set this path only for the current project

> Editor

Plugins

v Version Control

Changelists Commit

Commit Enable staging area

Confirmation

Directory Mappings Warn if CRLF line separators are about to be committed
File Status Colors Warn when committing in detached HEAD or during rebase
Issue Navigation

Shelf

Git Warn when committing files with names that might cause issues on other systems

Warn when committing files larger than

GitHub Add the ‘cherry-picked from <hash>' suffix when picking commits pushed to protected branches

GitLab



Window Help

Commit...
Push...

Update Project...
Pull...

¢ Fetch

Merge...

Share Project On GitHub X
Rebase...

Branches... 1 : :
Repository name: | Team_99000_FTC_v9}-2 & Private
New Branch...

New Tag... L y Remote: origin
Reset HEAD... o
Description:
Show Git Log
Patch
Uncommitted Changes

Selected Directory
GitHub > 0 Shar(kproject on GitHub

Manage Remotes... C) Create Pull Request...

Clone... C) View Pull Requests

Shﬂ'e Cancel

VCS Operations Popup... €) Sync Fork




Creating Repository on GitHub

Team 99000 - FTCv9.2 v  ® master v 2 10435

Successfully shared project on GitHub

¥ Event Log [ Layout Inspector

P master B

Git User Name Is Not Defined

Name: CBbuildTeam

E-mail: | build@pathfindersrobotics.org

v
v
v
v
v
v
v
v
v
v
v
v
v
v

¥ Set properties globally

(R
Amend Set and immlt Cancel

Initial c




TeleOp and Autonomous

& File Run Tools Git Window

Code = src & TeamCode ¥
Project w
v

w PowerPlay

github

idea

>
>
>
>

doc
v i FtcRobotController

v

v

orgfirstinspires.ftc.robotcontroller
external.sam
internal
AndroidManifes
build.gradle
gradle
libs

% TeamCode

org.firstinspires.ftc.tear
3 readme.md
2 AndroidManifestxml
gitignore
build.dependencies.gradle

b Git 0oDO roblems & Upgrade Assistant B Terminal = Logeat “\ Build  ¢@ Profiler
* daemon starte fully ninutes ago)

# App Inspection QeEventlog & yut Inspector

LF UT V master % B



Programming Resources

From FTC:
e Android Studio Guide
e Javadoc.io RobotCore 7.1.0 API
e FTC Github - RobotController 7.2
e Java Video Tutorials

Learning Java

e (Codecademy
e W3 Schools
e LearnJavain 14 Minutes

From lowa FTC:

e FTC Programming with Java - Everything you
need to know to get started (2020-08-22)

e Programming with the Circuit Breakers
FTC lowa 2020-2021

e FTClowa 2021-2022

Learning Github and Git

How To Set Up A Github Repository For FTC
How to Set Up Android Studio for FTC

How to Use Github in Android Studio

How to Use GitHub - Wizards.exe



https://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/android-studio-guide.pdf
https://javadoc.io/doc/org.firstinspires.ftc/RobotCore/7.1.0/index.html
https://github.com/FIRST-Tech-Challenge/FtcRobotController
https://www.youtube.com/playlist?list=PLEuGrYl8iBm7wW9gyxpLDhBJAOWDZid1P
https://www.codecademy.com/learn/learn-java
https://www.w3schools.com/java/
https://www.youtube.com/watch?v=RRubcjpTkks
https://www.youtube.com/watch?v=IQIm5yJXhKo&t
https://www.youtube.com/watch?v=IQIm5yJXhKo&t
https://www.youtube.com/watch?v=uRjNS2GfYyE
https://www.youtube.com/c/FTCIowa/videos
https://www.youtube.com/user/FTCIowa/videos
https://www.youtube.com/watch?v=IEWxGbj0SII
https://www.youtube.com/watch?v=YU5tMvRLlFQ
https://youtu.be/ebqbIyicCFU?t=421
https://www.youtube.com/watch?v=D6aiIB2tMBA&t=900s

Advanced Goncepts 'a'
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1. Understanding Electrical/Mechanical Timing Delay

2. PID
e Also - PD w/ Feedforward

3. Odometry / Location Algorithms

e Pathing / Splines / Interpolation of Movement
e Road Runner

e Pathfinder

e FTC Dashboard

4. Vision/Recognition

e Color
e Shape/Object Recognition
e Distance/Angle



Understanding Electrical/Mechanical Timing Delay

Electrical and Mechanical Timing Delay is a problem that affects every moving part in an
FTC robot. These delays must be dealt with when coding your FTC robot, in order for
your robot to perform or function precisely.

Two types of mechanical delay are caused by

e Momentum (overshooting your target after turning off a motor for instance)
e The normal time to reach position (Set servo to 90 degrees which is instant in code,
but servo takes maybe 2 tenths of a second to get there).

Oversimplified - electrical delays are caused by

e Code cycle time. Code doesn’t run instantly 1) Your Java code, 2) The SDK code, 3)

Android code, and 4) other libraries.
e Embedded code that controls and reads devices 10435 .“,



PID S

10435
PID, or Proportional Integral Derivative, is a control loop system where changes are

continuously made based on the feedback it receives.

P - Present error- Start at 100% and gradually decrease the speed until there is no
error in the system and you have reached the desired output.

| - Past error- Will increase/decrease the speed until it reaches zero error.

D - Prediction of future error- Measures how fast the error is growing or shrinking
and increasing or decreasing the speed to compensate.

Why you need it: PID is helpful in correcting errors and controlling the speed of
your robot, especially in sudden changes like acceleration at a fast pace.



Odometry and Location Algorithms s@s

10435

Odometry refers to the use of rotational readings from wheels to figure out the
robot’s change in position and heading. This is usually done by reading the
rotational values of two or three omni wheels (usually deadwheels) and performing

calculations using a code library on the readings to determine the change in
location.

Why do you need it:

If the code can know where the robot is on the field and control
precisely where it will go, you can write amazing Autonomous
routines and even some driver-assist functions in Tele-Op

See links at end for pathing (how to tell your robot where to go)



Vision/Recognition

10435

Vision on an FTC robot can have many applications. Every one of those
applications starts with a camera.

Vision plays an important role in nearly every FTC Season.

Center Stage - Detecting April Tags on backboard

Freight Frenzy - Detecting location of team shipping element
Ultimate Goal - Determining how many rings are in the stack
Skystone - Locating “Skystones” (a differently marked block)

Teams have also used vision to determine and control the robot’s location and
angle relative to a target. Check out team 14481 Don’t Blink following a ring with
Vuforia: https://www.youtube.com/watch?v= Hxn4fzfN7k



https://www.youtube.com/watch?v=_Hxn4fzfN7k

Advanced Programming Resources ses

Understanding PID PID Programming 10435
e Simple PID Demo as used for rotational angle e PID Control in FTC Tutorial by Thermal
e PID Balance+Ball | full explanation & tuning Equilibrium
e Understanding PID Control, Part 1: What IsPID e  PID Velocity Tutorial for FTC
Control? e Using PID with Gyro in FTC Programming -
e PIDF Loops & Arm Control - KookyBotz LAFTC Team Wolfcorp 12525
Odometry
The Math Behind Odometry - Rex Liu Vision

Odometry 101 for FIRST Tech Challenge
Robots DrBatanga - Aperture Science
Odometry in FTC by Uplift Robotics
Pathfinder I

Learn Road Runner

Pure Pursuit tutorial by Gluten Free

Using Tensorflow - FTC github

Vision overview from Game Manual Zero
EasyOpenCV

Basic Opmode with Vuforia



https://www.youtube.com/watch?v=qKy98Cbcltw
https://www.youtube.com/watch?v=JFTJ2SS4xyA
https://www.youtube.com/watch?v=wkfEZmsQqiA
https://www.youtube.com/watch?v=wkfEZmsQqiA
https://www.youtube.com/watch?v=E6H6Nqe6qJo
https://www.youtube.com/watch?v=vxSK2NYtYJQ
https://www.youtube.com/watch?v=Av9ZMjS--gY
https://www.youtube.com/watch?v=Av9ZMjS--gY
https://www.youtube.com/watch?v=g-V8S1TVg4s
https://github.com/Wobblyyyy/Pathfinder2/blob/master/readme.md
https://learnroadrunner.com/#frequently-asked-questions
https://www.youtube.com/watch?v=3l7ZNJ21wMo
https://www.youtube.com/watch?v=zrMFEw8qxLc
https://www.youtube.com/watch?v=zrMFEw8qxLc
https://www.youtube.com/watch?v=FDRWcK-orJs
https://www.youtube.com/watch?v=bG7PlavGv68
https://www.youtube.com/watch?v=bG7PlavGv68
https://github.com/FIRST-Tech-Challenge/FtcRobotController/wiki/Using-TensorFlow-in-Freight-Frenzy
https://gm0.org/en/latest/docs/software/tutorials/vision.html
https://github.com/OpenFTC/EasyOpenCV
https://www.youtube.com/watch?v=Pwlwr8hh-Ts

10435
Concept Application:

PID- Wheels and
Motors

Odometry- General
Chassis

o

Vision/Recognition-
Camera

Electrical/Mechanical
| Timing Delay-
Full Robot




How to Integrate Team Roles into Planning

e Meetings must be planned with certain members of your team in order to work
efficiently and successfully.

e Programmers will need to run a lot of testing, and trial and error with the robot.

e Builder(s) should be present while programmers are testing their code, this
allows to fix the robot on the spot.

e Start making prototypes early on and split your robot into smaller, more
specific parts

o Individually tested alone by the programmer



QR code for link page



~IDATIIT Thank you for
: « listening!
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