FIRST Tech Challenge

October 2023
Wiring, Coding, Vision Portal




Agenda

Sunday Morning - Wiring, Coding, Vision Portal
Sunday Afternoon - Advanced Programming or

FIRST Software, Q&A,



Agenda

 Follow-up from Saturday

Wiring Robots

Programming Languages

Resources

Vision Portal



Wiring Robots



Wiring Robots




Wiring a Robot - Control Hub

Control Hub
REV-31-1595
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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
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Wiring a Robot - DC Motors and Encoders

Slim Battery*
REV-31-1302

Switch Cable and Bracket
REV-31-1387

oo Control Hub
REV-31-1595

Core Hex Motor*
REV-41-1300
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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
=
e e Control Hub

REV-31-1595

Core Hex Motor*
REV-41-1300

CLEEEELLELS

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 agﬁdarHyD ﬁ:x |\7|)c(,tolr* 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 e Control Hub

REV-31-1595

Core Hex Motor*
REV-41-1300

Core Hex Motor*
REV.Z1 -1300 36” PWM Cable*

REV-11-1130

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

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

L Potentiometer
REV-31-1155



Wiring a Robot - Webcam

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

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

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
Variety of options to extend capabilities of hubs
- Expansion Hub

- Servo Power modules

- Sparc mini ’Fo add DC motors $ES P
- Power distribution block 3




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 FTCDocs
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

Programming



Configuring a Robot

Creating a map that connects the hardware to

the names used in programming.

8  Settings

Status : Robot is st

Restart Robot
Configure Robot

Program & Manage

Self Inspect

About

Exit



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

similar to Scratch
visual drag and drop customizable blocks
browser-based (nothing to install)
Fast compile times

Use FTCSIM.org to learn about
coding in Blocks.




OnBot Java

e Text based Java

e Browser-based,
nothing to install

e Fast compile times

Use FTCSIM.org to learn
about coding in Java.

% 0 + &L

Project Files
~ W org firstinspires fic. leamcode
» W Dbackup
» Wiest
@ Helloworld java

42 i~
42~ public class HelloWorld extends LinearOpMode {

44

45

46 @Override

a7 - public void runOpMode() {

48

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

50 telemetry.update();

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

52 waitForStart():

53

54 // run until the end of the match (driver presses STOP)
55~ while (opModelsActive()) (

56 telemetry.addData("Status", “dello from k- %

57 telemetry.update();

58

59 3}

60 }

) e
62 =

‘ »

Flease start a build to see build output.




Android Studio - Java

Full Development Environment
Text-based Java

Installed on PC or laptop

Use GitHub for version control
Students can learn to write
other types of Apps

oo Teminal 50 Mesiages

i) < Ntkuncop 89
m
int numopLoops = F
70 H
71 ArrayList<command> commands:
72 int_currentCommand;
§ 73 boolean commandstart; gl
2 74 long startTime; @]
& 7 boolean commandstop; g
¥ s H
77 ’¢
H 7% * Code To run when the op mode is first cnabled goes here
ki 79 * @see com.qualcumm. robotcare. event loop. oprode. OpModezstar t()
. 20 7 .
81 aoverride
8240 public void init() {
23
84 // Wotors P
a5 motorright = hardwaremap. dcMotor . ge:
6 motorLeft = hardwareMap.dchotor . get =
a7 motorLeft. setbirection(DcMotor.Direction. REVERSE
88 motorRight . setDirection(DcMotor . Direct ion. FORNARD) ; Jl
89
9 /7 servos
91 //claw = hardwareMap. servo.get("claw”); // channel &
92 7/wrist = hardwareMap.servo.get("wrist"); // channel 1
93
04 1/ sensors
95 ir_seeker ehap. irSeekerSensor  get (“ir_sseker~);
96 scanner - hardvareMap.opticaldistancese et ("scanner”) ;
97 Dmper = Hkraeareiap. touchSeneor ,0at("DoRper:
98 sonarsSensor = hardwareMap. ultrasonicSensor .get (“sonar");
99 2 .get("color");
100
101 ler.get ("motor_controller");
102 ovkods = beMotorContrexter -bevicetiods. NRTTE.OHLY;
&L
3 LT - | |
i, R el ) e
eI b7 e e i
02-2¢ 15: 25371 o/ maisereen GRGszeEmeeLiess intent - zan: faize
02.21 13 A S S
B®ls o2 s - e
i o2:24 15 817-£17/2 D/ ikpPoverkode: ACTION BATIERY CEMIGED zecesved. plumsedType=2 aliiCouzectedtras
& |* oz 811-553/1 D/wseicentrasiar:  battery cranaed plagzeaType: 2
*
Grase Comate

Gradie b fiizhed n e ToSeme (51 mivates550)
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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

- ChatGPT - often can find examples of Java code

- 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

Good Luck this Season!




