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Volunteer Thank You

Thank you for taking the time to volunteer for a FIRST® Tech Challenge event. FIRST® and FIRST® Tech
Challenge rely heavily on volunteers to ensure events run smoothly and are a fun experience for teams and
their families, which could not happen without people like you. With over 5,500 teams competing yearly, your
dedication and commitment are essential to the success of each event and the FIRST Tech Challenge
program. Thank you for your time and effort in supporting the mission of FIRST!
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1. Introduction

What is FIRST® Tech Challenge?

FIRST® Tech Challenge is a student-centered program that focuses on giving students a unique and
stimulating experience. Each year, teams engage in a new game where they design, build, test, and program
autonomous and driver operated robots that must perform a series of tasks. To learn more about FIRST® Tech
Challenge and other FIRST® Programs, visit www.firstinspires.org.

2. Gracious Professionalism®

FIRST® uses this term to describe our programs’ intent.

Gracious Professionalism® is a way of doing things that encourages high-quality work, emphasizes the
value of others, and respects individuals and the community.

Watch Dr. Woodie Flowers explain Gracious Professionalism in this short video.

Learn more about the roles of volunteers on our Volunteer Resources page, “Volunteer Role Description”.

3. Managing a Control Hub

3.1. Introduction
The REV Control Hub is an alternative to the REV Expansion Hub that is being test piloted in specific regions
for the 2019-2020 season and cannot be used by other teams during competition. The intention is to make the
REV Control Hub available to all teams for use in competition for the 2020-2021 season.

3.2. Changing the Name

By default, the Control Hub has a name that begins with the phrase "FTC-" and ends with four characters that
are assigned at the factory. In order to comply with game manual rule <RS01>, the name should be changed.

You can change the name of a Control Hub using a laptop or Chromebook that is connected to the Hub's
Program & Management page.

Important Note: Changing the name of a Control Hub changes the name of the Hub's wireless network. Once
the name is changed, you will have to connect your devices (Driver Station and programming
laptop/Chromebook) to the new network.

Changing the Name of a Control Hub

1. Verify that your laptop or Chromebook is connected to the Program & Manage wireless network of the
Control Hub. If you are connected to the network, you should be able to see the Robot Controller Connection
Info page when you navigate to address "192.168.43.1:8080":
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Changing the Name of a Control Hub
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If your laptop or Chromebook is not connected and you are unable to access the Robot Controller Connection
Info page, then read the instructions in the following tutorial to learn how to connect to the Program & Manage
network.

Connecting a Laptop to the Program & Manage Network

2. Click on the Manage link towards the top of the Robot Controller Connection Info page to navigate to the
Manage page.

Ay 192.168.43.1:8080/?page=conns X =+

— C (@ MNotsecure | 192.168.43.1:8080,/?page=com

FIRST: mmmller Blocks OnBotJava

Robot Controller Connection Info

The connected robot controller resides on the wireless network |
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Changing the Name of a Control Hub

3. Change the name in the Robot Controller Name field and click on the Change Name button to change the
Control Hub's name.

gy 19216843 10080 Tpage=rana. X +

3 & A Notsecure | 1921684318080/ T page =manage.htmi&pop =true T O % B

Biocks OnBotlava

Robat Centraller Namea

Change the name of the b comngller IF wsing e Comiod His 1his will o ba the name of me broadeasting ssid and
changing the ssid disconnects all ciems from the Contral Hub, You will need 10 reconnect 2 1he new Achess point

Change Name

11482-RC

Access Point Password

Change the passward far the wireless access paint. Changing 1he password disconnects all clients from the Control Hub.
iou will need to recannect using the new password

New Password
Canfim Fassward
Shoe Passweond

Chamnge Passwond

Access Point Channel

Change the operating channel for the wireless access point.

r Change Channed

4. After you press the Change Name button, a dialog box will appear, indicating that the name has been
changed and that you will need to connect to the new wireless network and refresh the current page.

192.168.43.1:8080 says

The Control Hub's name has been changed to 11482-RC. Since the
name functions as the WiFi access point name you have been
disconnected from the Control Hub's network, You will need to connect

| to the new network name and refresh this page.

3.3. Changing the Password

By default, the Control Hub has its password set to "password" at the factory. It is a good idea to change the
password from its default value before you begin using your Control Hub.

Gracious Professionalism® - “‘Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



You can change the password of a Control Hub using a laptop or Chromebook that is connected to the Hub's
Program & Management page.

Important Note: Commit your new password to memory or store it in a secure location so you will not forget it.
You will need this password to manage and operate your Control Hub. Also note, once the password has been
changed, you will have to reconnect your devices (Driver Station and programming laptop/Chromebook) to the
network using the new password.

Changing the Password of a Control Hub

1. On the Manage page of the Control Hub user interface, specify your new password, then confirm this new
password in the Access Point Password section of the page. Press the Change Password to

Access Point Password

Change the password for the wireless access point. Changing the password disconnects all clients from the Control Hub.
You will need to reconnect using the new password.

New Password
mynewpassword

Confirm Password
mynewpassword

#IShow Password

' Change Password |

2. After you press the Change Password button, a dialog box will appear.

192.168.43.1:8080 says

The password has been changed, you have been disconnected from the
v Control Hub's network, You will need to login again and refresh this

page.
=

3.4. Resetting a Control Hub

If you forget the network name or password for a Control Hub, you can reset the Hub's name and password
back to their factory default values.
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Important Note: Resetting a Control Hub will restore its default network name and password. However,
existing configuration files and op modes should not be affected by the reset. This includes op modes that
were created using the Blocks, OnBot Java and Android Studio tools.

Resetting a Control Hub

1. Turn off the power to your Control Hub for 5 seconds.

2. Press and hold the button on the Control Hub (see image below).

Press and Hold Button

3. Power on the Control Hub while continuing to hold the button. Monitor the LED while the Control Hub is
rebooting. Eventually, the LED will switch from being solid blue, to a multi-color blink pattern.

When the reset has started, the LED should blink purple, yellow, blue, and then red. This pattern should occur
five times in rapid succession.

Once the multi-colored blink pattern is complete, you can release the button. The Control Hub's network name
and password should be restored to their factory values.

Note: Reboot and reset process should take approximately 30 seconds to complete.

Gracious Professionalism® - “‘Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



3.5. Changing the Wi-Fi Channel

The Control Hub acts as a wireless access point for the Driver Station and for the programming laptop or
Chromebook. By default, the Control Hub automatically picks an operating Wi-Fi channel. However, it is

sometimes necessary to specify the operating channel for the Hub.

For example, at a large competition an FTA might ask that you switch to a designated channel to avoid
wireless interference that is present in the venue. Similarly, an FTA might ask you to switch to a specific
channel because the FTA is monitoring that designated channel for interference or other wireless disruptions.

You can select the operating channel for the Control Hub from the Manage page.

Changing the Wi-Fi Channel

1. Change the Access Point Channel, select the desired operating channel to 2.4 GHz or 5 GHz bands, then

press Change Channel.

Note: Control Hub supports both the 2.4 GHz and 5 GHz bands.

A 192.168.43.1:8080/Tpage=mans: X £

L @ Motsecure | 192.168.43.1:8080/7page s manage.htmiSpopatr T Q

Blocks

ot
FIRST, ot

CnBolJava

A

ou will meed bo reconnect using e new passwiond

Mew Passward

Caonfirm Passywhord

Show Fassword

Change Fassword

Access Point Channel

Change the operating channel for the wireless access paint.

|44 (5GHz) * Change Channei

£

Change the password Tor the wirekess aCcess point. Changing the password disconnecis all clients from the Contral Hub

@

Download Robot Controller Logs

Examination of activity logs from the robot controller can sometimes help diagnose problems and bugs

Download Lags (1) |

Upload Expansion Hub Firmware

i oy G g gt Wy By TP B v finen B g i Biom il g b P T AT T T e Ll T e T e
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Changing the Wi-Fi Channel

Note: When the channel change occurs, the Driver Station might momentarily disconnect from the Control Hub.
It should eventually, however, reconnect to Control Hub's wireless network.

11482-DS

Eiap 100.0%

E Metwork: Ping:
11482-RC

- 3ms

<Mo Config Set=

12.57 V
(1256 V)

A 4

Wi-Fi

3. Verify on the Driver Station that the Control Hub is operating on the desired Wi-Fi channel. The operating
channel should be displayed under the network name in the "Network:" section of the main Driver Station
screen.

Gracious Professionalism® -



3.6. Downloading the Log File

It's often helpful when troubleshooting problems with the Control System to download the log file from the
Control Hub. This can be done from the Manage page.

Note: Log file name is robotControllerLog.txt by default.

Downloading the Log File

1. On the Manage page of the Control Hub user interface, press the Download Logs button to download the
Robot Controller log file.

Download Robot Controller Logs

Examination of activity logs from the robot controller can sometimes help diagnose problems and bugs.

| Download Logs (1)

2. Verify that the Robot Controller log file was downloaded to the Downloads directory of your computer.

3. Use a text editor such as Notepad++ or Microsoft's WordPad to open and view the contents of the log file.
Note: Windows app, Notepad, will not properly display the contents of the log file.

JC:\Users\teng\DownIoads\rclbotContrclIIetLog.txt - Notepad++ - [} s
File Edit Search View Encoding Language Seftings Teols Macro Bun  Plugins Window 2 x
cHHERGE LD ay x| BREST1ERFEo BENRE
[=l robotContraller.og ot £ l

T = beginning of main o

2 01-01 00:02:04.230 1611 161l V AppUtil : initializing:
getExternalStoragebDirectory ()=/storage/emulated/0
3 01-01 00:02:04.265 1611 1611 I AppUtil : found usbFileSystemRoot: /dev/bus/usb
4 01-01 00:02:04.268 1611 1654 Vv RobotcCore: saving logcat to
/storage/emulated/0/robotControllerLog. txt
5 01-01 00:02:04.268 1611 1654 V RobotCore: logging command line: exec logcat -f
/storage/emulated/0/robotControllerlog. txt —r40%6 —nd —v threadtime UsbReguestJNI:S
UshReguest:5 art:W ThreadPool:W System:W ExtendedExtractor:W OMXclient:W MediaPlayer:w
dalvikvm:Ww *:V
01-01 00:02:04.325 1611 1611 V AppUtil : roctActivity=PermissionValidatorWrapper
01-01 00:02:04.336 1611 1611 I PermissionValidatorActivity: onCreate
01-01 00:02:04.467 1611 1654 I RobotCore: Done running ps
01-01 00:02:04.473 1658 1658 I sh : type=1400 audit(0.0:60): avc: denied { read }
for name="/" dev="rootfs" ino=l scontext=u:r:untrusted app:s0:c512,c768
tcontext=u:object_r:irootfs:s0 tclass=dir permissive=l
10 01-01 00:02:04.473 1658 1658 I sh : type=1400 audit(0.0:61): awve: denied { open }
for path="/" dev="rootfs" ino=1 scontext=u:r:untrusted app:s0:c512,c768
tcontext=u:object_r:rootfs:s0 tclass=dir permissive=1
11 01-01 00:02:04.511 1611 1654 I RobotCore: Done running exec logcat —-f
/storage/emulated/0/robotControllerLog. tXt -r40%6 -n4 -v threadtime UsbRequestdNI:S
UsbRequest:S art:W ThreadPool:W System:W ExtendedExtractor:W OMXClient:W MediaPlayer:W
dalvikvm:W *:V
12 01-01 00:02:04.634 1€11 1611 D skia : JPEG Decods 71
13 01-01 00:02:04.640 1611 1611 I PermissionvalidatorActiwvity: onStart

0 <),

0

Normal text file length: 836,342 lines: 7,987 Ln:1 Colz1 Sel:0|0 Unix {LF) UTF-8 NS
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3.7. Updating the Expansion Hub Firmware

The Control Hub has its own built-in REV Robotics Expansion Hub. The purpose of the Expansion Hub board
is to facilitate communication between the Control Hub's Android controller and the motors, servos, and
sensors of the robot. Periodically, REV Robotics will release new versions of the firmware which contains fixes
and improvements for the Expansion Hub. The firmware releases are in the form of a binary (".bin") file.

You can use the Manage interface to upload the firmware file to the Control Hub. You can then use a Driver
Station that is connected to the Control Hub to initiate the firmware update. New firmware images can be
obtained from the REV Robotics website.

Updating the Expansion Hub Firmware

1. On the Manage page of the Control Hub user interface, press the Select Firmware button to select the
firmware file that you would like to upload.

Upload Expansion Hub Firmware

Upload firmware for the REV Expansion Hub to the robot controller. Once uploaded, the firmware can be installed or
Expansion Hubs using the Advanced Settings menu on the robot controller or driver station.

REVHubFirmware_1_08_0:| Select Firmware... Upload

An Upload button should appear after you successfully selected a file.

2. Press the Upload button to upload the firmware file from your computer to the Control Hub.

Upload Expansion Hub Firmware

Upload firmware for the REV Expansion Hub to the robot controller. Once uploaded, the firmware can be installed or
Expansion Hubs using the Advanced Settings menu on the robot controller or driver station.

REVHubFirmware_1_08_0:| Select Firmware... | Upload

Firmware upload complete

The words "Firmware upload complete" should appear once the file has been uploaded successfully.

3. On the Driver Station, touch the three dots in the upper right-hand corner to display a pop-up menu.

Gracious Professionalism® - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Updating the Expansion Hub Firmware

11482-DS

100.0% User 1 User 2

Metwork:
11482-RC

ch 44

<No Config Set=

12.40V

(12.39V)

4. Select Settings from the pop-up menu.

Restart Robot
Configure Robot
Program & Manage
Self Inspect

About

Exit

5. Opens the Robot Controller Settings, select Advanced Settings item.
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Updating the Expansion Hub Firmware

ROBOT CONTROLLER SETTINGS

Robot Controller Name
Change the name of the robot contraller

Robot Contreller Color Scheme
Change the color scheme of the robot controller.
MNote: the app will restart if the color scheme is
changed

OFF

“Advanced Settings :
‘. Change advanced settings of the robot controller.”
GAMEPADS
Gamepad #1 Type
Logitech F310 Gamepad

Gamepad #2 Type
Logitech F310 Garmepad

LOGGING

Match Logging
Adds the ability to specify
match numbers and store per-

6. Select the Expansion Hub Firmware Update item on the ADVANCED ROBOT CONTROLLER SETTINGS
activity.

Gracious Professionalism® -



Updating the Expansion Hub Firmware

ADVANCED ROBOT CONTROLLER SETTINGS

Change Wifi Channel

Changes the Wifi channel on which the robot
controller operates

Clear Wifi Direct Groups
Clears remembered Wifi Direct groups from the
robot controller s

/~ Expansion Hub Firmware Update™,
Updates the firmware all currently attached /
“.Expansion Hubs ..s

oy

Expansion Hub Address Change
Change the persistent hub address of aone ar
more Expansion Hubs

7. If a firmware file that is different from the version currently installed on the Expansion Hub was successfully
uploaded, the Driver Station should display some information about the current firmware version and the new
firmware version. Press the Update Expansion Hub Firmware button to start the update process.
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Updating the Expansion Hub Firmware

Expansion Hub firmware update file
"REVHubFirmware_1_08_02.bin" was
found, as were the following Expansion
Hubs:

Serial number; (embedded)
Module address: 1
Current Firmware: HW: 20, Maj: 1, Min: 7, Eng: 2

Click on the button below to update the
firmware on each of these Expansion
Hubs.

WARNING: While the firmware update
is in progress, do not unplug hubs or
restart the robot, or a hub may become

permanently unusable.
‘ o
id Update Expansion Hub Firm D

——
e

e c— ap——

8. A progress bar will display while the firmware is being updated. Do not power off the Control Hub/Expansion
Hub during this process. The Driver Station will display a message when the update process is complete.

Gracious Professionalism® -



Updating the Expansion Hub Firmware

Firmware update of Expansion Hub

(embedded) succeeded.

3.8. Updating the Robot Controller App

It is important to know how to update the Robot Controller app that is installed on a Control Hub. FIRST
periodically releases new versions of this app, which contain improvements and fixes, as well as season-
specific data and features.

Note: Select the About menu option on the Driver Station, you can see the Robot Controller app version
number through the Driver Station user interface.
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The Control Hub lacks a touch screen and Google Play support, so users cannot download the Robot

{ ﬁj‘-\pp Versidﬁ \

v
IP Address: 192.168.43.151
Access Point SSI0: FTC-1wpY
Passphrase: null

App Build Time
7/11/19 3:23 PM

ABOUT ROBOT CONTROLLER

e “n
2 )
5.0 e

Library Version
developer_build

Robot Wifi Protocol Version
v121

Network Connection Info
Name; None

IP Address: 0.0.0.0

Access Point S3I10; None
Passphrase: password

App Build Time
7/23/19 330 PM

Operating System Version
1.0.0

Controller app directly through the Google Play store.

Instead, Control Hub users can download the Robot Controller app from the appropriate FIRST-Tech-
Challenge repository (for the SKYSTONESM presented by Qualcomm season, the app can be found here) and

use the Manage page to complete the update.

Note: You are an Android Studio user, then by updating to the newest version of the Android Studio project
folder you will update the Robot Controller app when you build the project and install it on your Control Hub.

Important Note: If you update your Robot Controller, then you should also update your Driver Station software

to the same version number.

1. Go to the current season's GitHub repository and look in the "doc/apk" subdirectory to download the
appropriate APK file. For the SKYSTONESM season, the APK files can be found here.

2. Click on the FtcRobotController-release.apk link in the repository to access the Robot Controller file.

Gracious Professionalism® -
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Updating the Robot Controller App

f} SkyStone/docapk at master - FIF X +

< c

#@ GitHub, Inc, [US] | hitps://github.com/FIRST-Tech-Challenge/SkyStone/tree/master/d..,

Pull requests  ksues  Marketplace Explore

43 Coda

Branch; master «

| FteDriverStation-release.apk

botController-releas:

- FIRST-Tech-Challenge / SkyStone

lssues 2 Full requasts 0

sSkyStone / doc [ apk /

= CalKestis SioySione v5.0

{2 Urnwatch =

apects 0 Wil Secunty

SkyStone w50

EkyStone w5.0

nsights

Updoad files  Find file | History

Letest commit ecseces an Jun 17

Cartact

351 manin

a:t month

3. Download the Robot Controller app as an APK file to your computer.
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Updating the Robot Controller App

() SkyStone/FreRobatControlier-r

N = = O *
“ C & GitHub, Inc. [US] | https:/aithub.com/FIRST-T

ch-Challenge/SkyStor

3
Pull requests  Issues  Marketplace  Explore
Code |ssues 2 Pull requ Wiki  Security Pulse
Branch: master = | SkyStone / doc [/ apk / FleRobotController-release.apk Find file | Copy path
B Cakestis SiyStans v5.0 ceadcee o Mn A7
1 contributor
e
2% .6 MB £ Download 1I:_g:Hi_-a‘.nr:,.' O m
"
(Sorry about that, but we can't show files that are thic big right new.)
2009 GitHUD, kng Bfms a 2Oty G Heip Comact GitHub  Friong Af Training op "-:G‘
{ b
@ Ft:RubL:i_C:“.'.': le..apk . Show all X
4. On the Manage page, Select App button to upload to the Control Hub.

Update Robot Controller App

Upload and install a new Robot Controller App to the REV Control Hub.
FtcRobotController-release.

Select App...

| Update

An Update button should appear if an APK file was successfully selected.

5. Click on the Update button to begin the update process.

Gracious Professionalism® - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Updating the Robot Controller App

FIRST; o= Hlocks  OnBollava

6. During the update process, if the Control Hub detects that the digital signature of the APK that is being
installed is different from the digital signature of the APK that is already installed, the Hub might prompt you to
ask if it is OK to uninstall the current app and replace it with the new one.

Press OK to uninstall the old app and continue with the update process.

N . .
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Updating the Robot Controller App

192.168.43.1:8080 says

The provided APK conflicts with the currently installed version of the
app. The existing app was not built by the same organization as the
APK you are trying to install {the signatures do not match).

Do you want to uninstall the currently installed app? This will reset the
| current network name, password, active configuration, and other
settings. Your Blocks and OnBotlava programs will stay intact.

T

7. If the update process had to uninstall the previous version of the Robot Controller app, then you will need to
reconnect your computer to the Control Hub using the factory default values.

dey 15216843 1:8080 T page-mana. X +

L 2 A Motsaoure | 1921684315080/ Tpage =manage htmifipop=true r O % B

Downlaad Rabot Controller Logs
Uninstalling existing app and installing
new one

Upload Expansion Hub Firmware

Update Robot Controiller Apg

Upload Weabcam Callbration File

Update Control Hub Operating System

Gracious Professionalism® - “‘Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Updating the Robot Controller App

8. When the update process is complete and you have successfully reconnected your computer to the Control
Hub's network, you should see an "installed successfully" message on the Manage web page.

| 192.168.43.1:85080 says

The APK file installed successfully.

3.9. Uploading a Custom Webcam Calibration File

The Robot Controller app has built-in calibration information for a variety of commonly available webcams.
Users can also create their own custom calibration files and then upload these files to a Control Hub.

A commented example of what the contents of a calibration file should look like can be found in a file called
teamwebcamcalibrations.xml, which is included with the FTC Android Studio project folder. For the
SKYSTONESM season, this example calibration file can be found here.

Uploading a Custom Webcam Calibration File

1. On the Manage page, click on the Select Webcam Calibration File... button to select the calibration file.

mywebcamcalibrations xm

Upload Webcam Calibration File

Upload a webcam calibration file.

Select Webcam Calibration File...

| Upload

An Upload button should appear if a file was successfully selected.

2. Click on the Upload button to upload the selected file. If the upload was successful, then an upload

complete message will appear.

MF'RST FOR INSPIRATION & RECOGNITION OF SCIENCE & TECHNOLOGY

Revision 1: 8.1.2019



Uploading a Custom Webcam Calibration File

Upload Webcam Calibration File

Upload a webcam calibration file.

mywebcamcalibrations.xml| | Select Webcam Calibration File... | Upload

Webcam Calibration upload complete

3.10. Updating the Control Hub OS

REV Robotics periodically releases new versions of the Control Hub operating system (OS). These new
versions incorporate fixes, improvements, and new features.

Note: You can see the Control Hub OS version number through the Driver Station user interface. Select the
About menu option on the Driver Station and note the Operating System Version number under the ABOUT

ROBOT CONTROLLER section.

Gracious Professionalism® - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”
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IP Address: 192.168.43.151
Access Point SSID: FTC-TwpY
Passphrase: null

App Build Time
7/11/19 3:23 PM

ABOUT ROBOT CONTROLLER

App Version
5.0

Library Version
developer_build

Robot Wifi Protocol Version
V121

Metwork Connection Info
MName; None

IP Address: 0.0.0.0

Access Point SSI0: None
FPassphrase: password

App Build Time
7/23/18 3:30 PM

bperating System Versibﬂﬁ
(00

Control Hub users can download a new Control Hub OS file from the REV Robotics website and use the
Manage page to complete the update of the OS.

Updating the Control Hub OS

1. Download the new Control Hub OS update file from the REV _Robotics website.
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Updating the Control Hub OS

2. On the Manage page, click on the Select Update File... to upload the file.

Update Control Hub Operating System
Upload an Operating System update file for the REV Control Hub

REWV-31-1595-FW-1.0.1-0ota I Select Update File... || Update & Reboot |

An Update & Reboot button should appear if an update file was successfully selected.

4. Click on the Update & Reboot button to start the update process. Please wait while the OS file gets
uploaded to the Control Hub.

Note: The file is relatively large, it might take several minutes before the upload is complete. Do not turn off the
Control Hub while the process is underway.

fey 15216843 16080 T page zmar = +

| & & A Motseoure | 192.168.43.9:8080/7page=manage htmiBipop=trus r O % B

FIRST, moct=  Blocks  OnBotlava

Crownioad KobDol Comntr

| Please wait while upload finishes |

5. If the upload was successful, the Manage page will display a message indicating that the device is being
rebooted and the update is being installed.
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Updating the Control Hub OS

L O A Motsecure | 1921684318080/ page=manage.ht

L g
FIRST. vt
* conacls

Downilaad Rabat Controlla

Ubdate verification succeeded.
Rebooting device and installing
update.

Upload Expansion H

6. When the OS update has completed, the Control Hub LED should switch from blue, back to its normal blink
pattern (green, then it will blink blue once to indicate the Hub's serial address number, then the pattern repeats
itself). Reconnect your computer to the Control Hub network and verify that the update was a success.

I 192.168.43.1:8080 says

Update installed successfully.

Note: You can also check in the About page (through the Driver Station app) to verify the updated version

number of the Control Hub OS.
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Updating the Control Hub OS
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IP Address: 192.168.43.151
Access Point SSID: 11482-RC
Passphrase: null

App Build Time
7/11/19 3:23 PM

ABOUT ROBOT CONTROLLER

App Version
5.0

Library Version
developer_build

Robot Wifi Protocol Version
v121

Network Connection Info
MName: Mone

IP Address: 0.0.0.0

Access Point S210: None
Passphrase: password

App Build Time
7123719 330 P

Operating System Version

3.11 Connecting to the Control Hub Using Wireless ADB

Advanced users who use Android Studio to build and install the Robot Controller app onto their Control Hub
should be familiar with the Android Debug Bridge (adb) utility. adb is included with the Android development
platform tools. It can be used to communicate with an Android device, such as the Control Hub.

Traditionally, programmers use a hard-wired USB connection to communicate using adb to their Android
device. adb also supports a mode where commands are sent back and forth through a wireless connection.
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The Control Hub is configured so that it automatically will support an adb wireless connection request on port
5555.

Connecting to the Control Hub Using Wireless ADB

1. Verify that your laptop is connected to the Program & Manage wireless network of the Control Hub. If you are
connected to the network, you should be able to see the Robot Controller Connection Info page when you
navigate to address "192.168.43.1:8080":

| B 1921834513080 T page o W o

“— G (@ Netseodra | 152.160.43.0:8080,7 t AT R = Q IiF il I

FIRST. Comi  Blocks  CnBolfva Wanage

Hobot Controller Corneatlon info

T ConmeChad FDol CONIar e e O e witeless melwie Nansd
FTC-1wpY

TR pasapnra s for M felwok &
password

Rebal controller stalus
Server OK (RBunnding since Dec 11, T:ea Pa)
Active connetlions

Windows 81 connection Raml

If your laptop is not connected and you are unable to access the Robot Controller Connection Info page, then
read the instructions in the following tutorial to learn how to connect to the Program & Manage network.

Connecting a Laptop to the Program & Manage Network

2. Verify that the PATH environment variable for your Windows computer includes the path to the adb.exe file.
The Android Developer website tells you where to find the adb.exe file. This post from HelpDeskGeek.com
shows how to add a directory to your Windows PATH environment variable.

3. Open a Windows Command Prompt and type in "adb.exe connect 192.168.43.1:5555". This should connect
your adb server to the Control Hub over the wireless connection.
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Connecting to the Control Hub Using Wireless ADB

Command Prompt

Microsoft Windows [Version 10.0.17134.885]
(c) 2018 Microsoft Corporation. All rights reserved.

C'ZUber \teng>adb connect 192.168.43.1:5555

* daemon not running; starting now at tcp:5637
* daemon started successfully
connected to 192.168.43.1:5555

4. Managing a Smartphone Robot Controller

4.1. Changing the Name

In order to comply with game manual rule <RS01>, the name of the Robot Controller's smartphone should be
changed.

This tutorial demonstrates how to rename a smartphone using the Android Settings activity of the phone.
You can also use the FTC app to change the Robot Controller phone's name.

Important Note: Once the name of your Robot Controller is changed, you might need to reconnect your
devices (Driver Station and programming laptop/Chromebook) to the newly changed network.

Changing the Name of a Robot Controller

1. On the Robot Controller phone, touch the three dots in the upper right-hand corner to display a pop-up menu.
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Changing the Name of a Robot Controller

9999-C-RC

Active Configuration: noHW

MNetwork: active, disconnected
Robat Status: running
COp Mode: Stop Robot
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Changing the Name of a Robot Controller

2. Select the Settings menu item from the pop-up menu.

9999-C-RC

Active Configuration: ‘ Se’[’[ingg

MNetwork: active, discon

Robot Status: running Restart Rohot
Op Mode: Stop Rabot

Configure Robot
Program & Manage
Self Inspect

About

Exit
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Changing the Name of a Robot Controller
3. Press Robot Controller Name.
ROBOT CONTROLLER SETTINGS

/" Robot Controller Name :
“_Change the name of the robot controlles”

Robot Controller Color Scheme

Change the color scheme of the robot controller,
Note: the app will restart if the color scheme is
changed

Sound
Turn robot controller app sounds m
on or off

Advanced Settings
Change advanced settings of the robot contraller

View Logs
Shows recently-logged activity of the robot
controller.

4. Specify the new Robot Controller Name and press OK to accept the changes.
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Changing the Name of a Robot Controller

Robot Controller Name

11482-B-RC

Cancel

4.2. Changing the Wi-Fi Channel

By default, the smartphone Robot Controller automatically picks its own operating Wi-Fi channel. Sometimes
you need to specify the operating channel for the device.

For example, at a large competition an FTA might ask that you switch to a designated channel to avoid
wireless interference that is present in the venue. Similarly, an FTA might ask you to switch to a specific
channel because the FTA is monitoring that designated channel for interference or other wireless disruptions.
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You can change the operating channel using the Advanced Settings menu on the Robot Controller or Driver
Station.

Important Note: Not every Android phone supports channel changing through the FTC software. Refer to rule
<REO06> in the game manual for a list of FIRST-approved phones that support channel changing through the
FTC software.

Changing the Wi-Fi Channel
1. Verify that the Driver Station is connected to your Robot Controller.

2. Tap the three dots in the upper right-hand corner of the Driver Station's main screen to display the pop-up
menu and select Settings from the menu.

3. Scroll down to the ROBOT CONTROLLER SETTINGS section of the Settings screen and click on the words
Advanced Settings to display the ADVANCED ROBOT CONTROLLER SETTINGS.

Driver Station Color Scheme

Change the color scheme of the driver station.
MNote: the app will restart if the color scheme is
changed

Sound
Turn driver station app sounds m
an or off

ROBOT CONTROLLER SETTINGS

Robot Controller Name
Change the name of the robot controller

Robot Controller Color Scheme

Change the color scheme of the robot controller.
Mote: the app will restart if the color scheme is

changed
Sound
Turn robot controller app sounds m
on or off
“‘MWL_“MH__FH_-'"‘"%%M
P “Advanced Settings =~

:'f\ Change advanced settings of the robot cmtmller 5

GAMEPADS e

—

Gamepad #1 Type
Logitech F310 Garmepad
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Changing the Wi-Fi Channel
4. Click on the Change Wi-Fi Channel link to display a list of available channels.

ADVANCED ROBOT CONMTROLLER SETTINGS

Change Wifi Channel
Changes the Wifi channel on which the robot
~controller operates ;

Clear Wifi Direct Groups
Clears remembered Wifi Direct groups from the
robot controller

Expansion Hub Firmware Update
Updates the firmware all currently attached
Expansion Hubs

Expansion Hub Address Change
Change the persistent hub address of one or
more Expansion Hubs
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Changing the Wi-Fi Channel

5. Select the desired operating channel. The phone should display a message if the channel change was
successful.

Click on an item to change the Wifi Direct

channel.
Auto - device selects channel (D
Channel 1 - 2.412 GHz O
Channel 2 - 2.417 GHz @
Channel 3 - 2.422 GHz @
Channel 4 - 2.427 GHz O
Channel 5 - 2.432 GHz O
Channel 6 — 2.437 GHz O
Channel 7 - 2.442 GHz O

Changed Wifi Direct channel to
'Channel 2 - 2.417 GHz'
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Changing the Wi-Fi Channel

6. Use the Android back arrow to return to the main Driver Station screen. The new operating channel should
be displayed in the "Network:" section under the Robot Controller's name

11482-DS

100.0% User1 User?2

Network:
11482-B-RC

no voltage sensor

4.3Downloading the Log File

It's often helpful when troubleshooting problems with the Control System to download the log file from the
Robot Controller. This can be done from the Manage page.

Note: The log file name is robotControllerLog.txt by default.

Downloading the Log File

1. Verify that your laptop or Chromebook is connected to the Program & Manage wireless network of the
smartphone Robot Controller. If you are connected to the network, you should be able to see the Robot
Controller Connection Info page when you navigate to address "192.168.49.1:8080":
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Downloading the Log File

day 1521684918080 T page-mana:. X =+

< 2 @ Motsecure | 192.158.45.1:8080/7 page=manage.htmifpop =trse * O % P

Blocks CnBotJava

Robot Controller Name

Chamge the name of the robol controller. H using the Control Hub his 'will also be the name of the broadcaziing ==id and changing
1he s5id misconnects: all clens from the Control Hub. Youw will need 1o reconnect 1o 1he new access pomt

11455-6-RC Change Nasme

Dawnlaad Rabat Contrallar Lags

Exarnination of actily gs fam the rabod controller can somatimes help diagnose prolems am bugs
Downlead Logs (1)

Upload Expansion Hub Firmware

Wpload fimmaware far the REV Expansion Hub bo the robot controder. Cnce upksaded, 1he firmvane can be insielied on Expansion
Hubs using the Advanced Sattings menu on the robat controller or difver statian.

Sefact Firmwane..
Upload Webcam Calibration File
Upload a webcam calibeation file

Select Webcam Calibiation Fils

If your laptop or Chromebook is not connected and you are unable to access the Robot Controller Connection
Info page, then read the instructions in the following tutorial to learn how to connect to the Program & Manage
network.

Connecting a Laptop to the Program & Manage Network

2. Click on the Manage link towards the top of the Robot Controller Connection Info page to navigate to the
Manage page.
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Downloading the Log File

192.168.49.1:8080/7page=mana: X 4+

Ly
“— C @ Notsecure | 192.168.49.1:8080/?page=manage

robot
, controller Blocks OnBaotJav
console

Robot Controller Name

Change the name of the robot controller. If using the Control Hub th

3. Click the Download Logs button.

Download Robot Controller Logs
Examination of activity logs from the robot controller can sometimes help diagnose problems and bugs.

{ | Download Logs (1

4. Verify that the Robot Controller log file was downloaded to the Downloads directory of your computer.

5. Use a text editor such as Notepad++ or Microsoft's WordPad to open and view the contents of the log file.
Note that the Windows app, Notepad, will not properly display the contents of the log file.
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Downloading the Log File

;ir ChUsers\teng' DownloadsirobotControllerLog.txt - Notepad++ - O X
Eile Edit Search View Epcoding Language Seftings Tools Macro Run Plugins Window 7
JOHEERA shbide iy e BREIEIDRe®|RENEB

[=] rebetcontrallerLoget B4 I

[

F———— beginning of main

01-01 Q0:02:04.230 1611 161l V AppUtil : initializing:

getExternalStorageDirectory()=/storage/emulated/0

01-01 00:02:04.265 1611 1611 I RppUtil : found usbFileSystemBRoot: /Sdev/bus/usbh

4 01-01 00:02:04.2¢68 1léll 1654 V RobotCore: saving logcat to

/storage/emulated/0/robotControllerlog. tXL

01-01 00:02:04.268 1611 1654 V RobotCore: logging command line: exec logcat -f

/storage/emulated/ 0/ robotControllerLog. txt —rd096 —-nd —-v threadtime UsbRequestJNI:S

UsbRequest:S art:W ThreadPool:W System:W ExtendedExtractor:W oMxXClient:W MediaPlayer:w

dalvikvm:W *:V

01-01 00:02:04.325 1611 16ll V AppUtil : rootActivity=PermissionValidatorWrapper

01-01 00:02:04.336 1611 1611 I PermissionValidatorActivity: onCreate

01-01 00:02:04.467 1611 1654 I RobotCore: Dohe running ps

0l=01 00:02:04.473 1658 1658 I sh : type=1400 audit(0.0:60): ave: denied { read }

for name="/" dev="rootfs" ino=1 scontext=u:r:untrusted app:=s0:c512,cies

tcontext=u:object_r:rootfs:s0 tclass=dir permissive=l

10 01-01 00:02:04.473 1658 1655 I sh : type=1400 audit(0.0:61): ave: denied { open }
for path="/" dev="rocotfs" inc=1 scontext=u:r:untrusted app:s0:c512,c76%
tcontext=u:object_r:rootfs:s0 tclass=dir permissive=l

11 01-01 00:02:04.511 1611 1654 I RobotCore: Done running exec logcat —f£
fstorage/emulated/0/robotControllerLog. txt -r4096 —n4 -v threadtime UsbhbRequestJNI:S
UsbRequest:S art:W ThreadPool:W System:W ExtendedExtractor:W OMXClient:W MediaPlayer:W
dalvikvm:W *:V

12 01-01 00:02:04.634 1611 1611 D skia : JPEG Deccde 71

13 01-01 00:02:04.640 1611 1611 I PermissionvalidatorActivity: onStart

ka3

Lk

tn

0 =J m

0

Mormal text file length : 836,342 lines: 7,987 Lm:1 Col:1 Sel:0]0 Unix {LF} UTF-8 INS

4.4Updating the Expansion Hub Firmware

The Robot Controller connects to a REV Robotics Expansion Hub using a USB connection. The purpose of the
Expansion Hub is to facilitate communication between the Robot Controller and the motors, servos, and
sensors of the robot. Periodically, REV Robotics will release new versions of the firmware which contains fixes
and improvements for the Expansion Hub. The firmware releases are in the form of a binary (".bin") file.

You can use the Manage interface to upload the firmware file to the Robot Controller. You can then use a
Driver Station that is connected to the Robot Controller to initiate the firmware update. New firmware images
can be obtained from the REV Robotics website.

Updating the Expansion Hub Firmware

1. On the Manage page of the Robot Controller user interface, press the Select Firmware button.
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Updating the Expansion Hub Firmware

Upload Expansion Hub Firmware

Upload firmware for the REV Expansion Hub to the robot controller. Once uploaded, the firmware can be installed or
Expansion Hubs using the Advanced Settings menu on the robot controller or driver station.

IREVHuUbFirmware_1_08_0:

Select Firmware. .

Upload

An Upload button should appear after you successfully selected a file.

2. Press the Upload button.

IREVHubFirmware_1_08_0:

Firmware upload complete

Upload Expansion Hub Firmware

Upload firmware for the REV Expansion Hub to the robot controller. Once uploaded, the firmware can be installed or
Expansion Hubs using the Advanced Settings menu on the robot controller or driver station.

Select Firmware. .

Upload

The words "Firmware upload complete" should appear once the file has been uploaded successfully.

1. Make sure that your Expansion Hub is turned on and powered by a freshly charged 12V battery and
that the Robot Controller phone is connected to the Expansion Hub through a USB connection.

Note: Robot Controller does not need to have the Expansion Hub included in an active configuration file in

order for the update to work.
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Updating the Expansion Hub Firmware

4. On the Driver Station, touch the three dots in the upper right-hand corner to display a pop-up menu.
11482-DS

100.0% User1 User?2

MNetwork:
11482-RC
ch 44

<No Config Set=
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Updating the Expansion Hub Firmware

5. Select Settings from the pop-up menu to display the Settings activity.

Restart Robot
Configure Robot
Program & Manage
Self Inspect

About

Exit

6. On the Driver Station, scroll down and select the Advanced Settings item (under the ROBOT
CONTROLLER SETTINGS category).

Gracious Professionalism® - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Updating the Expansion Hub Firmware

ROBOT CONTROLLER SETTINGS

Robot Controller Name
Change the name of the robot controller

Robot Controller Color Scheme
Change the color scheme of the robot controller.
Mote: the app will restart if the color scheme is
changed

OFF

“Advanced Settings ;
. Change advanced settings of the robot controller/
GAMEPADS
Gamepad #1 Type
Logitech F310 Gamepad

Gamepad #2 Type
Logitech F310 Gamepad

LOGGING

Match Logging
Adds the ability to specify
match numbers and store per-
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Updating the Expansion Hub Firmware

7. Select the Expansion Hub Firmware Update item on the ADVANCED ROBOT CONTROLLER SETTINGS
activity.

ADVANCED ROBOT CONTROLLER SETTINGS

Change Wifi Channel
Changes the Wifi channel on which the robot
controller operates

Clear Wifi Direct Groups
Clears remembered Wifi Direct groups from the
robot controller :

“Expansion Hub Firmware Update™,
. Updates the firmware all currently attached /
“.Expansion Hubs ;

Expansion Hub Address Change
Change the persistent hub address of one or
more Expansion Hubs
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Updating the Expansion Hub Firmware

8. If a firmware file that is different from the version currently installed on the Expansion Hub was successfully
uploaded, the Driver Station should display some information about the current firmware version and the new
firmware version. Press the Update Expansion Hub Firmware button to start the update process.

Expansion Hub firmware update file
"REVHubFirmware_1_08_02.bin" was
found, as were the following Expansion
Hubs:

Serial number: (embedded)
Module address: 1
Current Firmware: HW: 20, Maj: 1, Min: 7, Eng: 2

Click on the button below to update the
firmware on each of these Expansion
Hubs.

WARNING: While the firmware update
is in progress, do not unplug hubs or
restart the robot, or a hub may become

permanently unusable.

.

9. A progress bar will display while the firmware is being updated. Do not power off the Robot
Controller/Expansion Hub during this process. The Driver Station will display a message when the update
process is complete.
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Updating the Expansion Hub Firmware

Firmware update of Expansion Hub

(embedded) succeeded.

4.5Updating the Robot Controller App

It is important to know how to update the Robot Controller app that is installed on your smartphone. FIRST
periodically releases new versions of this app, which contain improvements and fixes, as well as season-

specific data and features.

Note: You can see the Robot Controller app version number through the Robot Controller or Driver Station
user interface. Select the About menu option on the Robot Controller or Driver Station and note the App
Version number under the ABOUT ROBOT CONTROLLER section.
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IP Address: 192.168.43.151
Access Point SSID: FTC-TwpY
Passphrase: null

App Build Time
7/11/19 3:23 PM

ABOUT ROBOT CONTROLLER

/~ App Version
.:h . .-5'[} -
Library Version
developer_build

Robot Wifi Protocol Version
V121

Network Connection Info
MName; None

IP Address: 0.0.0.0

Access Point SSI0; Mone
Passphrase: password

App Build Time
7/23/18 3:30 PM

Operating System Version
1.0.0

If you use the FTC Blocks Development Tool or the FTC OnBot Java Tool to write your op modes, then the
easiest way to update the Robot Controller App is using the Google Play store. To be able to use the Google
Play Store to update your software, you will first need the following items:

1. A Google e-mail account (available for free from Google).
2. Access to a wireless network that can connect to the Internet.
3. Your Android smartphone.

Important Note: If you update your Robot Controller, then you should also update your Driver Station software
to the same version number.
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Important Note: if you are an Android Studio user, then you cannot use the Google Play Store to update your
Robot Controller app. Instead, by updating to the newest version of the FTC Android Studio project folder, you
will update the Robot Controller app when you build the project and install it on your smartphone. For the
SKYSTONESM season, you can download the newest version of the project folder here.

Updating the Robot Controller App (Using Google Play)
1. Connect your Android phone to the wireless network that has access to the Internet.

2. Launch the Google Play Store app on the Android device.

N R W 4 @ 00% 954

Q, Search Apps

#

File Manager FM Radio FTC Robot Gmall
Controller

© W & ®

Google Maps Message+ Messages

My Verizon NFL Mabile

0O

Photos Flay Movies &  Play Music
TV

Settings VZ Navigator Wallpapers YouTube

< O
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Updating the Robot Controller App (Using Google Play)

3. In the Google Play Store, if you haven't signed into your Google account yet, follow the on-screen
instructions to log into your Google account.

4. In the search window of the Google Play Store type in the words “FTC Robot Controller” to find the app in the
Play Store.

OV 4 O 100% 9:59

& FTC Robot Controlle]

@ FTC Robot Controller

E <. 3

Q ftc robot controller
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Updating the Robot Controller App (Using Google Play)

5. Select the app (“FTC Robot Controller”) that you want to update on your Android phone from the search
result list.

6. If you do not have the most current version of the Robot Controller app, then the Google Play Store listing
should have a button that reads UPDATE. Press the UPDATE button and follow the onscreen instructions to
update your app.

E MmN R @V 4 @A 0% 9:59

¢ Q i

@ FTC Robot Controller
FTC (Beta)

FRST Tooh Chaltomges

FIRST Tech Challenge

Education

,_u-"-""'""-_ﬂ“_m“w"“"'--.
2 {,\-"“" -
s
UNINSTALL ( )
e e

B You're a beta tester for this app. Future
updates will include beta versions.

What's new @

Last updated Jul 1, 20719
* Improved support for REV Control Hub,
* Java preview pane for Blocks editor.
* Offline export feature for Blocks edi

READ MORE

Private feedback to developer
Only the developer can see this feedback
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Updating the Robot Controller App (Using Google Play)

7. The update process might prompt you to accept request for permissions that are needed in order to run the
app on your Android phone. If prompted, hit the “ACCEPT” button to accept the request and to continue with the
update process.

8. Once the update process is complete, the “UPDATE” button on the screen should change to an “OPEN”
button. You can press the “OPEN” button to launch the new app.

= MmN e &V 4 [ 100% 10:00
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FTC Robot Controller
FFC (Beta)

snsrrech cnamenge T IRS 1 1€CH Challenge

Education

e |

B You're a beta tester for this app. Future
updates will include beta versions.

What's new e

Last updated Jul 1, 20719
* Improved support for REV Control Hub.
* Java preview pane for Blocks editor,
* Offline export feature for Blocks edi

READ MORE

Private feedback to developer
Only the developer can see this feedback
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Updating the Robot Controller App (Using Google Play)

9. After you have updated the software, you must forget the wireless network that you used to connect to the
internet to access the Google Play store. You do not want to have your Android devices configured to connect
to anything other than each other during a competition.

MmN 2 O W% 4 @ 100% 10:01

FTC2GHZ

Status
Connected

Signal strength
Excellent

Link speed
72 Mbps

Frequency
2.4 GH=z

Security
WPA/WPA2 PSK

CANCEL

4.6 Uploading a Custom Webcam Calibration File

The Robot Controller app has built-in calibration information for a variety of commonly available webcams.
Users can also create their own custom calibration files and then upload these files to a Control Hub.
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A commented example of what the contents of a calibration file should look like can be found in a file called
teamwebcamcalibrations.xml, which is included with the FTC Android Studio project folder. For the
SKYSTONESM season, this example calibration file can be found here.

Uploading a Custom Webcam Calibration File

1. On the Manage page, click on the Select Webcam Calibration File... button to select the calibration file.

Upload Webcam Calibration File

Upload a webcam calibration file.

mywebcamcalibrations.xml|| Select Webcam Calibration File... | Upload

An Upload button should appear if a file was successfully selected.

2. Click on the Upload and check that the upload was successful, then the Manage page will display a
message.

Upload Webcam Calibration File

Upload a webcam calibration file.

mywebcamcalibrations xml || Select Webcam Calibration File... Upload

Webcam Calibration upload complete

5 Managing a Smartphone Driver Station

5.1Changing the Name
In order to comply with game manual rule <RS01>, the name of the Driver Station's smartphone should be
changed.
This tutorial demonstrates how to rename a smartphone using the Android Settings activity of the phone.

You can also use the FTC app to change the Driver Station phone's name.

Changing the Name of a Driver Station

1. On the Driver Station phone, touch the three dots in the upper right-hand corner to display a pop-up
menu.
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Changing the Name of a Driver Station

9999-DS

97.0%

2. Select the Settings menu item from the pop-up menu.
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Changing the Name of a Driver Station

9999-DS

97.0%

“Settings )

Restart Robot
Configure Robot
Program & Manage
Self Inspect

About

Exit

3. Click on Driver Station Name on the DRIVER STATION SETTINGS page.
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Changing the Name of a Driver Station

DRIVER STATION SETTINGS

Pair with Robot Controller

Change the robot controller this driver station is
paired with

Pairing Method
Wifi Direct

/" Driver Station Name
Change the name of the driver station

Driver Station Color scheme

Change the color scheme of the driver station
Mote: the app will restart if the color scheme is
changed

Sound

Turn driver station app sounds m
on or off

ROBOT CONTROLLER SETTINGS

4. Specify the new Driver Station Name and press OK to accept the changes.
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Changing the Name of a Driver Station

Driver Station Name

11482-D§

®

Cancel

g

20 34 5680 ()

@ # $ _ &

5.2Updating the Driver Station App
It is important to know how to update the Driver Station app that is installed on your smartphone. FIRST

periodically releases new versions of this app, which contain improvements and fixes, as well as season-
specific data and features.
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Note: You can see the Driver Station app version number through the Driver Station user interface. Select the
About menu option on the Driver Station and note the App Version number under the ABOUT DRIVER
STATION section.

ABOUT DRIVER STATION

App Version
43

F

Library Version
18.10.31

Robot Wifi Protocol Version
V121

MNetwork Connection Info
Mame: 11482-DS
Mo connection information

App Build Time
10/31/18 6:52 PM

ABOUT ROBOT CONTROLLER

App Version

unavailable

Library Version
unavailable

Robot Wifi Protocol Version
unavailahle

The easiest way to update the Driver Station App is using the Google Play store. To be able to use the Google
Play Store to update your software, you will first need the following items:

1. A Google e-mail account (available for free from Google).
2. Access to a wireless network that can connect to the Internet.
3. Your Android smartphone.
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Important Note: If you update your Driver Station, then you should also update your Robot Controller software
to the same version number. If you are a Blocks or OnBot Java programmer, you can use Google Play to
update the Robot Controller app. If you are an Android programmer, then you should update your copy of the
FTC Android Studio project folder to the newest version to match the Driver Station update.

Updating the Driver Station App (Using Google Play)
1. Connect your Android phone to the wireless network that has access to the Internet.

2. Launch the Google Play Store app on the Android device.

M FIRST ;o inseiranion & RecoaniTion OF SCIENCE & TeCHNOLOGY Revision 1: 8.1.2019



Updating the Driver Station App (Using Google Play)

mN R ¥ o 4 @ 98% 10:47

Q, Search Apps

®@ © W =

Gmiail Google Maps Message+

Messages Moto My Verizon NFL Mobile

Phone Photos Play Mf}umv &  Play Music

\3) & o &

Play Store ; Settings VZ Navigator Wallpapers

""‘-—-“'

o

YouTube

<

3. In the Google Play Store, if you haven’t signed into your Google account yet, follow the onscreen
instructions to log into your Google account.

4. In the search window of the Google Play Store, type in the words “FTC Driver Station” to find the app in
the Play Store.
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Updating the Driver Station App (Using Google Play)

< 0 4 A 98% 10:49

€&  FTC Driver Station

@ FTC Driver Station

Q, fre driver station

5. Select the app (FTC Driver Station) that you want to update on your Android phone from the search
result list.

6. If you do not have the most current version of the Driver Station app, then the Google Play Store listing
should have a button that reads “UPDATE”. Press the “UPDATE” button and follow the onscreen
instructions to update your app.
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Updating the Driver Station App (Using Google Play)

= MmN ¥ o 4 [ 98 1051

& Q i

/A, FTC Driver Station (Beta)
o FIRST Tech Challenge

FTC

FARST Toch Chaltenge Education

I ——

e

‘ {

UNINSTALL q UPDATE 3

R i

A You're a beta tester for this app. Future
updates will include beta versions.

What's new @

Last updated Jul 1, 2019
* Improved support for REV Control Hub.
* Java preview pane for Blocks editor.
* Offline export feature for Blocks edi

READ MORE

Private feedback to developer

Only the developer can see this feedback

Gracious Professionalism® -



Updating the Driver Station App (Using Google Play)

7. The update process might prompt you to accept request for permissions that are needed in order to run
the app on your Android phone. If prompted, hit the “ACCEPT” button to accept the request and to
continue with the update process.

8. Once the update process is complete, the “UPDATE” button on the screen should change to an “OPEN”
button. You can press the “OPEN” button to launch the new app.

EMA~NDE B ¥ 4 0O 9% 10:53

¢ Q i

FTC Driver Station (Beta)
: FIRST Tech Challenge
FTC

FARST Toch Chalznge Education

o)

H vou're a beta tester for this app. Future
updates will include beta versions.

What's new @

Last updated Jul 1, 2019
* Improved support for REY Control Hub,
* Java preview pane for Blocks editor.
* Offline export feature for Blocks edi

READ MORE

Private feedback to developer

Only the developer can see this feedback

PF 'RST FOR INSPIRATION & RECOGNITION OF SCIENCE & TECHNOLOGY Revision 1: 8.1.2019




Updating the Driver Station App (Using Google Play)

9. After you have updated the software, you must forget the wireless network that you used to connect to
the internet to access the Google Play store. You do not want to have your Android devices configured to
connect to anything other than each other during a competition.

M NE e &% 4 @A 100% 10:01

FTC2GHZ

Status
Connected

Signal strength
Excellent

Link speed
72 Mbps

Frequency
2.4 GHz

Security
WPA/WPA2 PSK

CANCEL
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6 Using a Second Expansion Hub

6.1Introduction
A single REV Robotics Expansion Hub has a limited amount of input/output (I/O) ports available. In some
instances, you might want to use more devices than there are ports available. For these instances you might
need to connect a second Expansion Hub to your first Hub to add more 1/O ports.

This document describes how to connect and configure two Expansion Hubs for use in the FIRST Tech
Challenge.

Note: FIRST Tech Challenge Game Manual Part 1 (rule <REQ7>, part f) limits the maximum number of
Expansion Hubs on a single robot to two.

Important Note: This document describes the process for setting up a smartphone Robot Controller with two
Expansion Hubs. The process is similar if you want to connect a Control Hub (which has its own built-in
Expansion Hub) to another Expansion Hub.

6.2Equipment Needed
To follow along with the instructional steps in this document, you will need the following items:

Required Item(s) Image

Two (2) FIRST-approved Android smartphones.

One should have the FTC Robot Controller app installed
and the other should have the FTC Driver Station app installed.

For a list of FIRST-approved Android smartphones, refer to the
current FTC Game Manual Part 1, rule <RE06>.

USB Type A male to type mini-B male cable.

Micro USB OTG adapter. < W
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Required Item(s) Image

REV Robotics Switch, Cable, and Bracket (REV-31-1387). \.

REV Robotics Tamiya to XT30 Adapter Cable (REV-31-1382). \

FIRST-approved 12V Battery (such as Tetrix W39057).

For a list of FIRST-approved 12V batteries, refer to the current
FTC Game Manual Part 1, rule <RE03>.

Two(2) REV Robotics Expansion Hubs (REV-31-1153).

REV Robotics (or equivalent) 3-Pin JST PH Cable
(REV-35-1414, 3 pack shown but only one needed).
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Required Item(s) Image

Lt
REV Robotics XT30 Extension Cable (REV-31-1394).

6.3 Checking the Address of an Expansion Hub
Before you connect your two Expansion Hubs together, you should first check the serial address associated

with each of the Hubs.

Each Expansion Hub has a serial address assigned to it at the factory. By default, this serial address is the
same for all Hubs. If you want to connect two Expansion Hubs together, then you will have to change the
address of one of your Hubs.

You can determine the address of an Expansion Hub by connecting it to a 12V battery and to your Robot
Controller. Create and save a temporary configuration file for your Expansion Hub. You do not need to have
any motors, servos, or sensors defined in your configuration file, but the attached Expansion Hub must be
included in the file.

Note: After we change the address of the Expansion Hub, we will eventually delete this temporary
configuration file.
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After you have saved the configuration file and returned to the main screen of the Robot Controller app, the
Expansion Hub's LED should enter a state where it turns green for a few moments (indicating that it's
successfully connected to a Robot Controller) and it should blink the address value in blue.

For example, if your Expansion Hub has an address of 2, and it is successfully connected to a Robot Controller
and powered by a12V battery, the blink sequence that will repeat for the LED is as follows,

GREEN (long) --> BLUE (short) --> BLUE (short)
This sequence will repeat over and over again.
Use this process to check the serial addresses for each of your Expansion Hubs.

Important Note: By default, a REV Robotics Expansion Hub should have its address preset at the factory to a
value of 2. Also, by default, a REV Robotics Control Hub should have the address for its internal Expansion
Hub preset at the factory to a value of 1. If you are using a Control Hub combined with a second Expansion
Hub, then their factory addresses (1 and 2 respectively) should not conflict. You should not need to change
either address for this combination.

6.4Changing the Address of an Expansion Hub
You can use the Advanced Settings menu of the FTC Robot Controller App to change the address of an
Expansion Hub.

Note: It is recommended that when you change the address of an Expansion Hub, you only connect one
Expansion Hub to the Robot Controller during the change address process.
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With your Expansion Hub connected to the 12V battery and to the Robot Controller, launch the Settings menu
from Robot Controller app (note you can also do this from the Driver Station app, if the Driver Station is paired
to the Robot Controller).

Select the Advanced Settings item to display the Advanced Settings menu.

ROBOT CONTROLLER SETTINGS

Raobot Controller Name
Change the name of the rabot controller

Robot Controller Color Scheme
Change the color scheme of the robot controller.
Note: the app will restart if the color scheme is
changed

Sound [“on |

Turn app sounds on or off

Advanced Settings
Change advanced settings of the robot controller

View Logs
Shows recently-logged activity of the robot
controller.

Then select the Expansion Hub Address Change item to display the Expansion Hub address screen.

ADVANCED ROBOT CONTROLLER SETTINGS

Change Wifi Channel
Changes the Wifi channel on which the robot
controller operates

Clear Wifi Direct Groups

Clears remembered Wifi Direct groups from the
robot controller

Expansion Hub Firmware Update
Updates the firmware all currently attached
Expansion Hubs

Expansion Hub Address Change
Change the persistent hub address of one or
more Expansion Hubs

The USB serial number of the Expansion Hub and its currently assigned address should be displayed. By
default, the factory assigned address is 2.
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Each Expansion Hub connected to a robot controller
over the same USE connection (wired or embedded)
must have a hub address which is unigue within that
connection. This screen allows these persistent hub
addresses 1o be changed

Expansion Hubs with the following serial numbers
and addresses are currently connected. To change
the address of a hub, select a new address from the
dropdown.

Available Expansion Hubs:

DQ146YLL <No change>
Current address: 2 4

Use the dropdown list control on the right-hand side to change the address to a non-conflicting value.

Cancel

Each Expansion Hub connected to a robot controller
over the same USB connection (wired or embedded)
must have a hub address which is unique within that
connection. This screen allows these persistent hub
addresses to be changed.

Expansion Hubs with the following serial numbers
and addresses are currently connected. To change
the address of a hub, select a new address from the
dropdown.

Available Expansion Hubs:

DQ146YLL New address: 3
Current address: 2 4

=

New address:

[N}

New address:

w

New address:

s

New address:

(4}

New address:

Push the "Done" button to change the address. You should see a message indicating that the Expansion Hub's
address has been changed.
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ADVANCED ROBOT CONTROLLER SETTINGS
Change Wifi Channel

Changes the Wifi channel on which the robot
controller operates

Clear Wifi Direct Groups

Clears remembered Wifi Direct groups from the
robot controller

Expansion Hub Firmware Update
Updates the firmware all currently attached
Expansion Hubs

Expansion Hub Address Change

Change the persistent hub address of one or
more Expansion Hubs

Change of Expansion Hub addresses
complete.

6.5Warning: Expansion Hub "Expansion Hub 2" is missing
After the address has been successfully changed, if you return back to the main screen of your Robot

Controller app (which will restart the robot), you should see an error message indicating that the Robot
Controller can no longer find the Expansion Hub that you configured earlier. This is because the configuration
file was created with the original address of the Expansion Hub.

9999-C-RC

Active Configuration: dual
Network: active, connected
Robot Status: running
Op Mode: Stop Robot

an: ub "Expansion Hub 2

You can delete the temporary configuration that was made with the old address, and then create a new
configuration file for the Expansion Hub's new address. Save the new configuration file and return to the main
Robot Controller screen. The Expansion Hub should blink the new address value after the robot restart.
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6.6 Connecting the Two Expansion Hubs
After you have changed the address of one of the Hubs, you can use the 3-pin JST PH cable and the XT30

cable to daisy chain the two Hubs together. Before you do this, disconnect the 12V battery and power switch
from the first Expansion Hub.

Use the XT30 extension cable to connect an XT30 power port on one of the Expansion Hubs to an XT30
power port on the other Hub.

The Expansion Hubs use the RS-485 serial bus standard to communicate between devices. You can use the

3-pin JST PH cable to connect one of the ports labeled "RS485" on one Expansion Hub to one of the ports
labeled "RS485" on the other Expansion Hub.

Note: It is not important which "RS485" port that you select on an Expansion Hub. Either port should work.
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Once you have the two devices daisy chained together (12V power and RS-485 signal) you can reconnect the
battery and power switch, and then connect the Robot Controller and power on the devices.

e S /)
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. B |

6.7 Configuring Your Expansion Hubs
If you were able to successfully daisy chain your two Expansion Hubs, then you should be able to create a new

configuration file that includes both devices.

1. Connect the Robot Controller and select the Configure Robot option from the Settings menu. Press the
New button to create a new configuration file. When you first scan for hardware, your Robot Controller
should detect the Expansion Hub that is immediately connected to the Robot Controller via the OTG
adapter and USB cable. The Robot Controller will automatically label this device as an Expansion Hub
"Portal". The Robot Controller will talk through this portal to the individual Expansion Hubs.
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Active Configuration: (unsaved) <No Config Set>

Save @ Cancel @ Scan o

Press the 'Save' button to persistently save the current
configuration

Press the 'Scan' button to rescan for attached devices

USB Devices in configuration: (i ]

Expansion Hub Portal 1
DQ146YLL

If you click on the Portal item in the configuration screen, you should see two Expansion Hubs listed,
each with their respective addresses as part of their default device name.

2.

ve Configuration: (unsaved) <No Config Set>

Done @ Cancel

Expansion Hub Portal 1

DQ146YLL

Expansion Hub 2

Expansion Hub 3

3. You can save this configuration file and return to the main screen of the Robot Controller. After the

robot has been restarted, each Hub's LED should be blinking in the manner that indicates its individual
address.

Congratulations, you are now ready to use your dual Expansion Hubs! You can configure and operate these
Hubs as you would an individual Hub.
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7 Appendix A — Resources

Game Forum Q&A
http://ftcforum.usfirst.org/forum.php
Anyone may view questions and answers within the FIRST® Tech Challenge Game Q&A forum without a
password. To submit a new question, you must have a unique Q&A System User Name and Password for your
team.

Volunteers that apply for a specific volunteer role will receive an email from FTCTrainingSupport@firstinspires.org
with their username and password to the forum. You will receive access to the forum thread specific to your role.

FIRST Tech Challenge Game Manuals

Part 1 and 2 - https://www.firstinspires.org/resource-library/ftc/game-and-season-info

FIRST Headquarters Pre-Event Support
Phone: 603-666-3906
Mon — Fri
8:30am - 5:00pm
Email: Firsttechchallenge@firstinspires.org

FIRST Tech Challenge Event On-Call Support
These numbers are available for event personnel only. Please do not call these numbers if you are a team looking for a
ruling, a decision, or assistance. We trust that you will not misuse this resource.

Day of Event Robot Control System Support: 603-206-2450
All other Day of Event support: 603-206-2412

FIRST Websites

FIRST homepage — www.firstinspires.org

FIRST Tech Challenge Page — For everything FIRST Tech Challenge.

FIRST Tech Challenge Volunteer Resources — To access public Volunteer Manuals.
FIRST Tech Challenge Event Schedule — Find FIRST Tech Challenge events in your area.

FIRST Tech Challenge Social Media
FIRST Tech Challenge Twitter Feed - If you are on Twitter, follow the FIRST Tech Challenge Twitter feed for
news updates.

FIRST Tech Challenge Facebook page - If you are on Facebook, follow the FIRST Tech Challenge page for news
updates.

FIRST Tech Challenge YouTube Channel — Contains training videos, Game animations, news clips, and more.

FIRST Tech Challenge Blog — Weekly articles for the FIRST Tech Challenge community, including Outstanding
Volunteer Recognition!

FIRST Tech Challenge Team Email Blasts — contain the most recent FIRST Tech Challenge news for Teams.

Feedback
We strive to create support materials that are the best they can be. If you have feedback about this manual, please email
firsttechchallenge@firstinspires.org. Thank you!
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