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REV Expansion Hub
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Advantages of Expansion Hub

e Single module instead of 4-5
o Much cheaper compared to buying multiple Modern Robotics modules

Stronger connectors = less disconnects

Built in IMU sensor

Can connect two together to get double the motor/servo/sensor connections
Integrated PID controller
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REV Expansion Hub Converter




Programming with the REV Expansion Hub

Active Configuration: Active Configuration: Active Configuration: Active Configuration: (unsaved) temp.

Cancel Scan o Done Cancel Done Cancel Done Cancel

Press the 'Save' button to persistently save the current

configuration Expansion Hub Portal 1 [Expansion Hub 2 Port Attached
Press the 'Scan’ button to rescan for attached devices DQ1672S3
USB Devices in configuration: ) Motors 0 | REVRobotics Core Hex Mot..  w
Expansion Hub 2
Expansion Hub Portal 1 Servos [Front
DQ167ZS3

e . Motor name
Digital Devices

PWM Devices 1  REV Robotics Core Hex Mot.. v

—> —> — - B

Analog Input Devices

Motor name

12CBus 0
2 | REVRobotics Core Hex Mot..
12C Bus 1
Back
12C Bus 2
Motor name
12C Bus 3

3 | REV Robotics Core Hex Mot.

e The restis the same as with the Modern Robotics controllers
leftMotor = hardwareMap.dcMotor.get(“leftMotor”);

rightMotor = hardwareMap.dcMotor.get(“rightMotor”);



Disabling Instant Run

H Settings

Q eploy t Run
» Appearance & Behavior

Keymap
» Editor

Plugins

» Version Control

By ——— fan s (R : Causes errors if enabled
(can’t configure the robot,
code not updating properly)

Need to do once per computer

I —— Having trouble with Instant Run?
Kotlin Compiler




Programming Resources

Github Wiki

U ftctechnh / ftc_app © Watch -
Code  @sesm  MPulequestsd  [oscs© | E@W | Inighse
Home

FTC Engineering edited this page on Jun 30

Welcome to the FTC Control System Wil

This wiki provides information about using the FIRST Tech Challenge (FTC) control system. Itis a
‘living document" and is intended to be a central repository for information on how to configure,
program and operate the Android-based, FTC control system.

You can navigate the sections of this Wiki by using the sidebar located on the right hand side of
this web page. Click on a section heading to navigate to the tapic.

Additional Information

For additional information about using the FIRST Tech Challenge control system, check out the
official FIRST Tech Challenge videos on YouTube:

ftub Techc)

Also, if you have questions regarding the control system, plesse visit the FIRST;
anline technology forum:

https://ftcforum.usfirst.org/forumy/ftc-technology

Use sidebar to navigate wiki
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Interface Vuforialocalizer

Blocks Tutorial

FTC Blocks Programming Training Manual

public interface VuforialLocalizer

Robot "localization" denotes a robot's ability to establish its own position and orientation within
its frame of reference. The VuforiaLocalizer interface provides an interface for interacting
with subsystems that can help support localization through visual means.

See Als

Mobile robot navigation

Nested Class Summary

Modifier and Type Interface and Deseription

static class Vuforialocalizer.CameraDirection
Vuforialocalizer.CameraDirection enumerates the identities of
the cameras that Vuforia can use.

Vuforialocalizer.CloseableFrame
Vuforialocalizer.CloseableFrame exposes a close() method so

that one can proactively reduce memory pressure when we're done
with a Frame

static class Vuforialocalizer.Parameters
vuforiaLocalizer.Parameters provides configuration information
for instantiating the Vuforia localizer

Method Summary

VuforiaLocalizer.Closeablefi

REV Robotics Expansion Hub Edition

Document Version 2.1
FIRST Tech Challenge

FIRST
TECH
CHALLENGE


https://github.com/ftctechnh/ftc_app/wiki
http://ftctechnh.github.io/ftc_app/doc/javadoc/index.html
https://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/blocksprogramming-trainingmanual.pdf

Vision



Why Vision?

e Almost certainly in next year's game
— Usually helps to find a scoring goal
e More difficult challenges
— Faster Positioning
— More accurate aiming |
— Starting to become effective |
with more processing power

e Win Awards
e Real world applications




When to use Vision?

e Stable goals

— Vuforia Targets

— Things that don’t move
e \When using simpler

sensors/manual navigation is inefficient
e \When alignment speed is important
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vuforia

+ Comes with

Vision Options J1E Spoed
- Too slow for
good

performance

SDK
Motorola Moto G4 Play +  Only way to
: track premade
MU P (or Google Nexus 5/
CMU Pixy Camera Samsung Galaxy S5) targets

+ Easyto use

+ Does processing + All effective and

for you fast options
- Limited detectin '
! I. "9 " ]E:an use either Other software options
quality ront or back exist (OpenCV) that
- Little SDK camera give more flexibility, but

support they are harder to use.




Vuforia: How 1t Works

Vuforia creates a “localizer” that tracks
“trackables”.

Localizer- controls camera and

calculates robot position

Trackables- targets premade by FIRST
o Printed on 8x11 paper last year

Outputs the location and orientation of

the trackables

— Automatically computes orientation

relative to the targets
Can produce a guess of robot position if
it sees multiple targets
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https://docs.google.com/file/d/0ByVwXOmmPD6DRXlGWE5EZGFRbGM/preview




1. Getting A License Key

https://developer.vuforia.com/license-manaqer

"ASYmU1X////IAAAAGeRbXZz33010jdKgrFOt40OVPb5SKSng95X7h
atnoDN...”

s vuUforia beveloper Portal

License Manager Target Manager

License Manager

Create a license key for your application.

Log In to manage license keys


https://developer.vuforia.com/license-manager

2. Initialization

public VuforiaLocalizer vuforia; // The localizer
private VuforiaTrackables targets; // List of active targets

VuforiaLocalizer.Parameters parameters = new VuforiaLocalizer.Parameters (R.id.cameraMonitorViewld);

parameters.vuforiaLicenseKey = [INSERT KEY HERE];

parameters.cameraDirection = VuforiaLocalizer.CameraDirection.FRONT;
vuforia = ClassFactory.createVuforiaLocalizer(parameters);



3.1 A coordinate system

The positive Y axis
always extends out
from the red driver
station.



https://github.com/ftctechnh/ftc_app/files/989938/FTC_FieldCoordinateSystemDefinition.pdf
https://github.com/ftctechnh/ftc_app/files/989938/FTC_FieldCoordinateSystemDefinition.pdf
https://github.com/ftctechnh/ftc_app/files/989938/FTC_FieldCoordinateSystemDefinition.pdf
https://github.com/ftctechnh/ftc_app/files/989938/FTC_FieldCoordinateSystemDefinition.pdf

3.2 Orienting the Robot

Image credit Phil Malone

Goal: Where is the robot
on the field?

Vuforia computes the
camera’s position relative
to the targets.

You need to input where
the phone is on the robot,
and where the target is on
the field.



3.2 Orienting the Robot

Putting it together:
robot position — phone position
+
phone position — target position
on field (from Vuforia)
+

target position — field position

Robot position — field position
(AKA where you are)

Image credit Phil Malone



3.3 Defining the target position

OpenGLMatrix targetOrientation = OpenGLMatrix
.translation(0, 150, Q) // Moves it 0 mm in the X axis, 150 mm in the Y axis, and 0 mm in the Z axis.

.multiplied(Orientation.getRotationMatrix(
AxesReference.EXTRINSIC, AxesOrder.XYZ, AngleUnit. DEGREES, 90, 0, 0));

// Rotates it 90 degrees clockwise around the X axis, 0 degrees around the Y axis, and O degrees around
the Z axis.

Image credit Phil Malone



3.4 Defining the phone position

OpenGLMatrix phonelLocationOnRobot =
OpenGLMatrix
.translation(110, 0, 50)
.multiplied(Orientation.getRotationMatrix(
AxesReference.EXTRINSIC,
AxesOrder.YZX,
AngleUnit. DEGREES, 90, 0, 0));

Image credit Phil Malone



3.5 Configuring targets
e For each target, give it a location.
trackable.setLocation(targetOrientation);
e Also tell it where the phone is on the robot
((VuforiaTrackableDefaultListener) trackable.getListener())

.setPhonelnformation(phonelLocationOnRoboaot,
parameters.cameraDirection);



4. Finding the target

location = listener.getUpdatedRobotlLocation(); // Update the location of the robot
if (location != null) {

VectorF trans = location.getTranslation(); // Get a translation and rotation
vector for the robot

Orientation rot = Orientation.getOrientation(location, AxesReference.EXTRINSIC,
AxesOrder.XYZ, AngleUnit. DEGREES);
robotX = trans.get(0); // Get the X and Y coordinates of the robot

robotY = trans.get(1);
robotBearing = rot.thirdAngle; // Get the rotation of the robot



5. Navigation

This assumes the target is located at

the origin to simplify calculations.

1. Rotate so the robot is pointing at the target. .
Target angle = arctan(x offset / y offset)

X offset

2. Drive forwards until the target is reached.
Distance to target = V[(x offset)*2 + (y offset) /2]

Image credit Phil Malone



Source code credit: Team 2818 G-Force

Code used in this session can be found at

https://github.com/gearsincorg/F TCVuforiaDemo

Companion video at

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



https://github.com/gearsincorg/FTCVuforiaDemo
https://www.youtube.com/watch?v=AxKrJEtfuaI

Questions?



