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Agenda

e FTC Control System
e Op Modes
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FTC Control System
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Robot Controller
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Control Hub

On the Robot

1 Control Hub

1 Expansion Hub

12 V Battery

Up to 8 motors

Upto 12 servos
Touch, Distance, Color
Sensors

e Webcams
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Control System
overview ...

Robot Battery
REV-31-1302 shown
208 ATM Fuse Installed

Yor—™
05z,
Power Switch
Must be labeled

Power

il

REV HD Hex Motor
2 stage Ultrapianetary Configuration shown

v 33/5V 5162
Wire Gauge I I | |

BAWG 22 AWG

Keepin
Mind

YT

USB-A  Micro-B  Mini-B  XT-30

ftc-docs.firstinspires.org

Webcam
Logitech €270 shown

ol (s6v-31-252)

Auxiliary REV Expansion Hub (Optional)

REV Control Hub

U/ A CONTROL
HUB

=5 FIRST

Ui/ A\ EXPANS/ION
HUE
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REV Touch Sensor
Config on (N+1) Channel

REV Color Sensor
V3 (REV-31-1657) shown

o |

REV Core Hex Motor
REV-41-1300

Motors

TETRIX® MAX TorqueNADO® Motor
REV JST-PH sensor cables are incompatible with this motor
Use supplied sensor cable

Sensors

REV Smart Robot Servo
Configure with SRS Programmer

Servos

TETRIX® Servo
Standard scale version shown
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Driver Station

5%, ©®

Driver Station
Setup -«

RS With the Driver Team
e Driver Hub

w | WY
Cable USB-A  Micro-B/C fe:

J Option A - Android Phone Option B - REV Driver Hub

e Game Pads

OpModes are Launched
from the Driver Hub

% INFINITY TECH
FTC TEAM 13684




Configuration File

e Tells Control Hub / Robot Controller which port sensors, motors, servos, and any
other connected devices can be found.

9999-C-DS

Settings

| Restart Robot

Configure Robot J

Program & Manage
Self Inspect
About

Exit

Active Configuration:

Done Q| Cancel

txpansion Hub 2

(unsaved) <No Config Set>

Active Canfiguration: (unsaved) <No Config Set>

Done @ Cancel

Port Attached

Motors

Servos

Digital Devices

PWM Devices
Analog Input Devices
12C Bus 0

12C Bus 1

12C Bus 2

12C Bus 3

0 Tetrix Motor -

motorTest

otor name

1  Nothing v
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Connecting to Laptop

e Connect a laptop to the Control Hub / Robot Controller
e Navigate to the URL shown on a Java enabled browser (like Google Chrome)

9999-C-DS

[} 97.0%
Settings

Restart Robot

Configure Robot

Program & Manage

Self Inspect
About

Exit

Robot Controller Connection Info

The connected robot controller, 9999-C-RC, resides on
the wireless network named:
DIRECT-XK-9999-C-RC

The passphrase for this network is:
ZU7ifohB

To remotely connect to the controller, connect your
laptop's wireless adapter to this network, using the
passphrase to gain access. Once connected, enter the
following address into your web browser:
http://192.168.49.1:8080

Robot controller status:
Server OK (Running since Sep 05, 8:23
AM)

Active connections:

DriverStation #1 connection.html
RobotController #1  connection.html
Windows #1 java/editor.ntml

ff DIRECT-XK-9999-C-RC
° No Internet, secured

Properties

Disconnect
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Op Mode

e Teams write programs called op modes (which stands for “operational modes”)
to specify the behavior for their robot.

e These op modes run on the Robot Controller after being selected on the
Driver Station.

e Programming Options

o Blocks
o OnBotJava Increasing complexity & functionally
o Android Studio
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Blocks - Motor with Touch Sensor

(2) to
KickoffExample

Put initialization blocks here.
"I Motor - | Mode - 11" RunMode RUN_WITHOUT ENCODER
call
@ i | cal
do
| while - AT opModelsActive
do
IO ouch - B
do &et'm_mnto 0

Sl Motor - I Power - RERL 03
' o1l Telemetry |5 addData

key Arm Motor Power
Gl Motor - Bl Power -
call 2| update
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OnBot Java - Motor with Touch Sensor

package org.firstinspires.ftc.teamcode;

import com.qualcomm.robotcore.eventloop.opmode.TeleOp;
import com.qualcomm.robotcore.hardware.DcMotor;

import com.qualcomm.robotcore.hardware.TouchSensor;

import com.qualcomm.robotcore.eventloop.opmode.LinearOpMode;

@TeleOp

public class KickoffProgram extends LinearOpMode{
//Defines variables for the touch sensor and motor
TouchSensor touch;
DcMotor motor;

@Override
public void runOpMode(){

//Get the touch sensor and motor from the hardware map

touch = hardwareMap.get(TouchSensor.class, "Touch");
motor = hardwareMap.get(DcMotor.class, "Motor");

waitForStart();
while(opModeIsActive()){
//If the touch sensor is pressed, stop the motor
if (touch.isPressed()){
motor.setPower (0) ;

3
//0therwise run the motor
else{

motor.setPower (0.3);
¥
3
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Mecanum Drive
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Mecanum Drive

frontLeftMotor = y+x+rx
backLeftMotor = y- x+rx
frontRightMotor = y- x- rx

backRightMotor = y+x- rx % INEINITY TECH
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Blocks - Mecanum Drive

(?) to
KickoffMecanumTest

Put initialization blocks here.

set y i Direction REVERSE
"1 motorRearLeft - | Direction - L}l Direction ~REVERSE
| waitForStart
@ = opModelsActiv
do
521 while - MY GpModelsActive
do
=0 - TON- - B gamepadi - W LeftStickY - |
BT Pl gamepadi - 1) LeftStickX - |
- IO gamepadt - | RightStickX -
-~ motorFrontLeft - | Power - |3 — — =

- ¢ motorRearLeft Power ~ 1G] R T o X |

1 motorFrontRight - - Power - | to

|| motorRearRight - -
-« motorRearRight | Power ~ fio [y ™ | X v | (- - I rx v ]
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OnBot Java - Mecanum Drive

package org.firstinspires.ftc.teamcode;

import com.qualcomm.robotcore.eventloop.opmode.TeleOp;
import com.qualcomm.robotcore.hardware.DcMotorSimple;
import com.qualcomm.robotcore.hardware.DcMotor;

import com.qualcomm.robotcore.eventloop.opmode.OpMode;

@TeleOp
public class KickoffMecanumTest extends OpMode {

//Declares the variables for each of the motors
private DcMotor frontLeftMotor;

private DcMotor frontRightMotor;

private DcMotor rearLeftMotor;

private DcMotor rearRightMotor;

@Override

public void init() {
// Gets the motors from the hardware map, aka the programming board
frontLeftMotor = hardwareMap.get(DcMotor.class, "motorFrontLeft");
frontRightMotor = hardwareMap.get(DcMotor.class, "motorFrontRight");
rearLeftMotor = hardwareMap.get(DcMotor.class, "motorRearLeft");
rearRightMotor = hardwareMap.get(DcMotor.class, "motorRearRight");
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OnBot Java - Mecanum Drive

// These lines reverse the direction of the motors
frontLeftMotor.setDirection(DcMotorSimple.Direction.REVERSE) ;
rearlLeftMotor.setDirection(DcMotorSimple.Direction.REVERSE);

public void loop() {
double pf = 0.5}

// Assigns gamepad inputs

double x = gamepadl.left_stick_x;
double y = gamepadl.left_stick_y;
double rx = gamepadl.right_stick_x;

// Sets power to the motors

frontLeftMotor.setPower((y + x + rx) * pf);
frontRightMotor.setPower ({y - x -rx) * pf);
rearLeftMotor.setPower((y - x + rx) = pf);
rearRightMotor.setPower((y + x -rx) * pf);
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Resources

e FIRST Tech Challenge Programming Resources
o https://ftc-docs.firstinspires.org/en/latest/programmin
g_resources/index.html
e GameManualO
o gm0.org
o Greatresource for FTC teams
e |earnlJavafor FTC

o Free programming guide written by FTC mentor
o https://github.com/alan412/LearnJavaForFTC
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