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Agenda

Saturday Morning - Introductions, What is FIRST?, Building Game,
Robot Resources

Saturday Afternoon - Wiring, Programming Robots (software choices,
tensorflow, FTC Sim, Programming help, real robots)

Sunday Morning - FTC Events, Judging, Engineering Portfolios,

Sunday Afternoon - FIRST Software, REV Hubs, Q&A, Competitions,
PowerPlay Game



Agenda

Wiring

Programming Robots - software choices, tensorflow
FTC Sim

Programming help

real robots

Tensorflow



Wiring

« FTC Wiring Guide

https://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/robot-wiring-quide.pdf

Good for troubleshooting wiring issues

e FTC Docs
https://ftc-docs.firstinspires.org/control hard compon/rc_components/index.html

Better for learning how to wire a robot


https://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/robot-wiring-guide.pdf
https://ftc-docs.firstinspires.org/control_hard_compon/rc_components/index.html

Wiring Robots
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WiFi Direct Connection




Wiring a Robot - Control Hub

Control Hub
REV-31-1595

H




Wiring a Robot - Power Switch and Battery

Slim Battery*
REV-31-1302
Switch Cable and Bracket
REV-31-1387
=

oo Control Hub
REV-31-1595




Wiring a Robot - DC Motors and Encoders

Slim Battery*
REV-31-1302

Switch Cable and Bracket
REV-31-1387

i)

Control Hub
REV-31-1595

Core Hex Motor*
REV-41-1300

Core Hex Motor*
REV-41-1300

UltraPlanetary Gearbox Kit
and HD Hex Motor*
REV-41-1600

UltraPlanetary Gearbox Kit
and HD Hex Motor*
REV-41-1600



Wiring a Robot - Servos

Slim Battery*
REV-31-1302

Switch Cable and Bracket
REV-31-1387

i)

Control Hub
REV-31-1595

Core Hex Motor*
REV-41-1300

Core Hex Motor*
REV-41-1300

36” PWM Cable*
REV-11-1130

UltraPlanetary Gearbox Kit

and HD Hex Motor*
REV-41-1600 a

UltraPlanet: Gearbox Kit 3
ra agzdarHyD ﬁ:x I\?I)c(stc:r* Smart Robot Servo*

REV-41-1600 REV-41-1097




Wiring a Robot - Sensors

Slim Battery*
REV-31-1302
Switch Cable and Bracket
REV-31-1387
\ =
(e} Control Hub
REV-31-1595

Core Hex Motor*
REV-41-1300

Core Hex Motor*
REV-41-1300 36” PWM Cable*

REV-11-1130

UltraPlanetary Gearbox Kit

and HD Hex Motor*
REV-41-1600 a

UltraPlanetary Gearbox Kit
o2 and HD Hex Motor- Smart Robot Servo*
REV-41-1600 REV-41-1097

Color Sensor V3
REV-31-1557

2M Distance Sensor
REV-31-1505

Touch Sensor
REV-31-1425

Magnetic Limit Switch
REV-31-1462

Potentiometer
REV-31-1155



Equipment

* New Teams who can order one Control Hub
through the FIRST Storefront.

- Variety of options to extend capabilities of hubs /Y

- Servo Power modules <@
- Sparc mini to add DC motors
- Power distribution block




Programming



Configuring a Robot

Creating a map that connects the hardware to
the names used in programming.



CONFIGURING AND
PROGRAMMING THE
STARTER BOT


http://www.youtube.com/watch?v=x2Gi-i6Z2pI&t=200

30 seconds Autonomous Programming

e robot move using time, encoders, or sensors
e decisions on robot actions could incorporate augmented reality or artificial
intelligence

= lots of experience with unintended consequences, need for planning, and robot
interactions.



120 seconds Driver Controlled Programming

e mapping robot functions to Gamepad
e pre-programmed driver enhancements

= need for driver practice, collaboration between programmers and drivers,
quick decision making to optimize outcomes.



Choice of Programming Language

e Blocks
browser-based drag and drop programming

e OnBot Java
browser-based text programming

® Android Studio

integrated software development environment



Blocks Programming

e similar to Scratch

e visual drag and drop customizable blocks
e browser-based (nothing to install)

e Fast compile times
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OnBot Java

e Text based Java
e Browser-based, nothing to install

e Fast compile times



m HelloWorld

C @ Notsecure | 192.168.49.1

Sample Code

Manage

& O + L

Project Files
v I8 org firstinspires fc. leamcode
» W backup
» Wmiest
B Helloworld java

42

43~ public class HelloWorld extends LinearOpMode {

44
45
46
47
48
49
50
51

52

57
58
59
60
61
62

}

@Override
public void runOpMode() {

telemetry.addData("Status", "Initialized");
telemetry.update();

// Wait for the game to start (driver presses PLAY)
waitForStart();

// run until the end of the match (driver presses STOP)
while (opModelsActive()) (
telemetry.addData("Status"”, "dello from L4 s
telemetry.update();

Please start a build to see build output.




Android Studio - Java

Text-based Java

Full Development Environment

Installed on PC or laptop

Use GitHub for version control

Students can learn to write other types of Apps
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93
94 // sensers
95 ir_seeker = hardwareMap.irSeekerSensor.get("ir_seeker™);
96 scanner = hardwareMap.opticalDistanceSensor.get("scanner");
97 bumper = hardwareMap.touchSensor .get("bumper");
98 sonarSensor = hardwareMap.ultrasonicSensor . get("sonar");
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100
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Tensorflow

FTC Docs
https://ftc-docs.firstinspires.org/programming_resources/vision
/tensorflow pp 2022/tensorflow pp 2022.html



https://ftc-docs.firstinspires.org/programming_resources/vision/tensorflow_pp_2022/tensorflow_pp_2022.html
https://ftc-docs.firstinspires.org/programming_resources/vision/tensorflow_pp_2022/tensorflow_pp_2022.html

FTCSim.org
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Writing your first Ap

e Turn on robot and driver station
e Connect your laptop to the wifi network for your robot

e Go to URL listed on note
http://192.168.43.1:8080/ or
http://192.168.49.1:83080/



http://192.168.43.1:8080/
http://192.168.49.1:8080/
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http://www.youtube.com/watch?v=o-7z9WE6JAI

Running your first Ap

e Save the Opmode upper left of the screen

e On the driver station, click on tele-op, pick the program
from the drop down menu

e Press Init, then Run



Programming Videos
https:/www.youtube.com/watch?v=yGOIJG6d3g0&list=PLq-SuSZcm5SveW1kiK8JenKZoQgtrHilon

Videos on:
e Using a colour sensor

e Using IMU sensor to control robot movements

® How to use Artificial Intelligence (Tensorflow) or
Augmented Reality (Vuforia).


https://www.youtube.com/watch?v=yGOIJG6d3g0&list=PLq-SuSZcm5veW1kiK8JenKZoQgtrHi1on



http://www.youtube.com/watch?v=8KXQketfarE

Programming Resources

* FTC Docs - Programming Section
https://ftc-docs firstinspires.org/programming_resources/index.html

« How to videos from FIRST
https://www.youtube.com/watch?v=yG0OIJG6d3g0&list=PLg-SuSZcm5veW
1kiK8JenKZoQgtrHilon

« Reach out to other teams
(Discord, Reddit, ...)


https://ftc-docs.firstinspires.org/programming_resources/index.html
https://www.youtube.com/watch?v=yGOIJG6d3g0&list=PLq-SuSZcm5veW1kiK8JenKZoQgtrHi1on
https://www.youtube.com/watch?v=yGOIJG6d3g0&list=PLq-SuSZcm5veW1kiK8JenKZoQgtrHi1on
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