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Program It!



_A\ FIRST

Programming (and other stuff)!

Agenda

 New Electronics Rules & Options This Year from REV
* New Rules for Matches

 What is BLOCKS?

* Creating a Teleop Opmode

* Creating an Autonomous Opmode

* REV Color Sensor

e Using Vuforia to “see” the VuMark Pattern
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Robots: Power Switches

Power Switch Must Be One of These...

REV Robotics (REV-31-1387) MATRIX (50-0030) TETRIX (W39129)
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Power Switch on the Modern Robotics Power Distribution Module
Is NOT SUFFICIENT This Year!
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Robots: Alternate Electronics
REV Robotics EXpanSion Hub Each Hub (Max. 2 Per Robot):

* 4 Motors (with encoders)

* 6 Servos

* Analog (4), 12C (4), Digital (8)

* Bosch 9 axis IMU

Pros: Cons:

* Cheaper * New Motor Connectors

* Smaller Footprint ¢ New Power Connectors

* Fewer Wires
* Integrated IMU




Robots: DEMO Bot Comparison

Modern Robotics REV Robotics




Robots: REV vs. Modern Modules @?Afﬁme

$175 $420
Size Scale REV Robotics Modern Robotlcs

"‘ - REV EXPA/VS/OA/
Ny HUB
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New Rules for Playing Matches

* Autonomous Mode Starts

 Autonomous Mode Ends after 30 Seconds

* Immediately Pick Up Controllers & Initialize Teleop (5 Seconds)
* Game Announcer Counts Down 3-2-1

* Driver Control Period (Teleop) Starts!

NOTE: FTAs cannot restart robots; Refs cannot fix robots that are entangled or flipped over
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What Is Blocks?

https://www.firstinspires.org/resource-library/ftc/technology-information-and-resources

Programming Mode :

Blocks Programming Tool
* A new graphical development tool

‘ DIRECT-F3-9999-CRC

available for FTC teams ~ Robot Controller
* Powered by Google’s Blockly - Comens
programming language =
* Create, modify and store programs -

Aboust

directly on FTC Robot Controller

* Replaces App Inventor

— App Inventor Phased Out After This
Season

' repeat (TI7ED  call
" J{ Putioop blocks here |
. 28 tgtPower + KM M gamepad1 ~lLeﬂStickY D |
G L clemetry ] update]




Start With FTC App Version 3.4!

e Download and Install Driver Station and Robot Controller

* Important to Use Latest Version (3.4)
— Minimum Version for this Season is 3.3
— Latest Bug Fixes
— Latest Support for Blocks and OnBot Java
— Includes Images for Game



Enter Programming Mode

m FIRST
TECH
CHALLENGE

* Tap “3 dots” in Upper Right of Robot
Controller

* Choose “Program & Manage”

+ This is Displayed )

Programming Mode -

Connect your laptop's wireless adapter to the following
network:
DIRECT-F3-9999-C-RC

Use the following passphrase to gain access to the
network
3lipIBQm

Once connected, enter the following address into your
web browser;
http://192.168.49.1:8080

Server status
Server OK (Running since 10/13, 10:17 AM)

Display Server Log




Connect Computer to RC Phone PO

* Click on Wi-Fi Icon on Taskbar et seare

: S

* Click on the RC Phone SSID e
— In this example: DIRECT-Zb-4433-Y-RC

— Note that this may not appear.

fﬁ IE)i RECT-Zb-4433-Y-RC
Secured

ﬁ T:dﬁilen Network

ed

— If it is not there, click “Network & Internet
Settings” and add it manually

 Enter the Password Listed on RC Phone
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Open a Browser (Chrome Recommended) %)

Ao 192.168.49.1:8080/?page X

 Enter URL Listed on the RC R
Phone (e.g. 192.168....)

¢ CI i C k O n “ B I O C ks” to B egi n Robot Controller Connection Info

The connected robot controller, 4433-Y-RC, resides on the wireless network named:

P rog ramm | N g DIRECT-Zb-4433-Y-RC

The passphrase for this network is:
eHVKmrQI

Manage

* Or OnBotlJava if you like java!

Robot controller status:
Server OK (Running since Oct 04, 5:29 PM)

Active connections:
RobotController #1  connection.html
Windows #1 connection.html
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Manage Option

Sy 192.168.49.1:8080/?page X

= C | ® 192.168.49.1:8080/?page=manage.html&pop=true

robot
FIRST, contwler Blocks OnBotJava
console

Robot Controller Name

Change the name of the robot controller.

4433-Y-RC ‘ Change Name |

Download Robot Controller Logs

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

| Download Logs (1) |

Upload Expansion Hub Firmware

Upload firmware for the REV Expansion Hub to the robot controller. Once uploaded, the firmware can be installed on Expar

| Select Firmware... |




Blocks

Hey FTC - My Op Modes X

< C (@ 192.168.49.1:8080/?page=FtcBlocksProjects. html&pop=true

* Create New Op Mode T

- Sta rt COd i ng fro m ScratCh, O R Create New Op Mode I Upload Op Mode
_ U Si n g O n e Of t h e Exa m p | eS Rename Selected Op Mode I Copy Selected Op Mode J Delete Selected Op Modes | Download Selected Op Modes

My Op Modes

¢ Upload Op MOde Op Mode Name Date Modified ¥
—_ Send a *.blk flle to the RC SimpleTeleop October 4, 2017, 5:44:05 PM
Phone

e Down |Oad SE'ECtEd Op - Make sure you back up your Blocks Programs!!!
Modes

— Transfer from RC Phone to
Computer

— Look in Downloads Folder




Starting a New Teleop Op Mode
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e Sets Up The Basics
— Initialization
— Wait for Start
— Event Driven Loop

— Automatically Stops
After 2 Minutes

bo FTC x

< C (@ 192.168.49.1:8080/?page=FtcBlocks html?project=TeleopTest&pop=true

FIRST: E;?.’t?l'f' OnBotJava Manage

Op Mode Name: TeleopTest TeleOp v Group: _

= LinearOpMode
% Gamepad lhis function is executed when this Op Mode is selected from the Driver Station.

__

P Actuators

P Sensors [@ t\,;_j o

Other Devices ‘ Put initialization blocks here.
» Android 2l TeleopTest 1 waitForStart
P Utilities

' run blocks here.

I Loge 2L while + IR TeleopTest I opModeIsActivel
| Lo 51 Putioop blocks here

I Text (42 U Telemetry I update

I Lists '

I Variables

I Functions

I Miscellaneous



Initialization DO

“« ” . () (z)71o
e “Set” creates a variable and [ R ——

assigns it a value. =T amPos - 1NN O.1
* Click “Variable” on Left Side of [ ClawPos * RN

Screen [ servo_1 - | Position -~ [l ArmPos |
* Drag “set varname to” into T Simolo Tolcop M waltForStart

program.



Loop: Get Gamepad Data PO

CHALLENGE

. - ioveti | Put run blocks here.
Assigh gamepadl joysticks O o I —

to variables MotorPower Bt oo biocks hors
& MotorPower2 et (TETEES o |, CRTINS - (EEEIAD

| MotorPower2 - KRN~ - Il gamepad1 - || RightStickY -
e Scale them by multiplying B N otoPower_ J0 - [ 05
by 0.5 B eoreree B (voorpower - < - 10 05

— This is a bit extreme BUT

— Need some check to keep
them from being<0or>1



Other Buttons Control Servos PO =

CHALLENGE

« Adjust values of ClawPos & @ L mmmeeadl  LetBmeer

do | change (SENINM by
ArmPos based on triggers ot (CTERD v | COTTEED . (CACTERD

and bumpers @RS Lottirigger - J(> - H0.25]
do | change (STENREN by

IR camepadi - W RightBumper -

do | change CXTTIREIN by

|1 RightTrigger - KM gamepadi - I RightTrigger -
BORSEE RightTrigger - J[ >~ I0.25)

do | change CXTIIRTEN by
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Set Motor Power & Servo Positions @zﬁm.m

* Set motor power - [ telemetry I addDate
key Motor Power
* Set servo positions | number |

. L back to beginni d __cgl_l-
oop back to beginning an ot CEED . (TR
wait for more events - motor_ 2 - | Power - |l MotorPower2 - |

| servo 1 | Position + 1\ ] ArmPos +

éét-mto |



Simple Linear Autonomous Op Mode PO

@I runGpMode

A AutoTest || waitForStart
| Put run blocks here.
" motor_1 - | Power - |1
| motor 2 - | Power - [ [ -0,
Lia while - JRNEIPNT A o Test N getRuntime JL< * [N 3}

do | set (REES - ZTEES to K

" motor_1 * | Power v |1 |
(. motor 2 - | Power - |0



Better Simple Autonomous Op Mode PO

) =1 runOpMode
Put initialization blocks here.
[ AutoTest || waitForStart
| Put run blocks here..
Y motor 1 * M Power » L. 0.3
| set . to 0. Should use something like this in each loop

(=1el=-18 While * N T 1 ; ; T T
Sl while ~ =\ AutoTest | getRuntime 3 AutoTest = opModelsActive

do [ set GRS - GRS to §
(L motor 2 - I Power - i

- motor_1 - | Power - |G
:ét-to o0
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Color Sensor Example PO

Create New Op Mode
call .

key Light detected

number | . Sample: SensorREVColorDistance v

| Convert RGB values to HSV color model

Op Mode Name: [ColorT951 ]

Cancel OK

' set colorHSV + Rt =1l Color | argbToColor
CICIME color + B
red |  Red - |

green 4 color - I Green - I
J[IEE - sensor_color distanceasLynxl2cColorRangeSensor,* - Blue *

See https://en.wikipedia.org/wiki/HSL _and HSV fo...

|

set W Color |- Click dropdown list to see what you called the sensor,
In this case: color



Use Color to Control the Arm

[®) () to

p mode demonstrates the color and distance...

| Uservo_1 - | Position -~ |©

-1 SimpleColor I
[ Put run blocks here.
(o514 while v | - SimpleColor 5 opModelsActive
do
set to | call ' Color | argbToColor

alpha

red
green

blue

set (M to N Hue - |
color colorHSV -

Get saturation.
set to | Saturation -

o)ls¢ I colorHSV

(%s) (-] S colorHSV

| Use hue to determine if it's red, green, blue, e...

Thue + JL< * I 30]

call Telemetry

m FIRST
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Green

—
sieil |/ (TN 53 €8

do [ call . addData
key Color

text Blue
et : to K
sloell || (XD | 350

do | call N oddData
key Color
text purple

SECEGET Telemetry B8 addData

key Color
text Red

(L5 servo_1 + I Position - BN 0.1

| Check to see if it might be black or white.

' call " addData
key

number

(& Telemetry I update



Using Vuforia for Image Recognition
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e Click “Create New Opmode”
* Enter an Op Mode Name

e Pull down list of Samples:
— ConceptVuMarkDetection

Create New Op Mode

Op Mode Name: ‘VuMarkTesd

Sample: ConceptVuMarkDetection

Cancel

OK
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Vuforia Continued... Ly

) runOpMode_

Initialize Vuforia (use default settings).
call " initialize

e Fu | |y f un Ctio Nna | app you can JINSINLTOIN . eraDirection || BACK -

useExtendedTracking true -

C u Sto m i Ze I enableCameraMonitoring true -
L]

cameraMonitorFeedback CameraMonitorFeedback  AXES -~

phonelLocationOnRobot translation dx
phoneLocationOnRobot translation dy
phonelLocationOnRobot translation dz

phonelLocationOnRobot rotation x

phonelLocationOnRobot rotation y

ofoflofllololo

phonelLocationOnRobot rotation z
useCompetitionFieldTargetLocations true ~
call :
key VuMark Example
text Press start to continue...
| call { update

' Wait until user pushes start button.
=18 VVuMarkTest I¥ waitForStart

Activate Vuforia software.

call ‘
(=== while * BESRGETE VuMarkTest B opModelsActive
Get the tracking results.
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Vuforia — Recognize Images PO

Is a VuMark visible?
) 7| VuforiaTracking ~ IsVisible *
vuforiaTrackingResults vuMarkResult *

do Yes, we see one.

key VuMark
text A VuMark is visible.

What type of Relic VuMark is it?

() if VuforiaTrackingResults | RelicRecoveryVuMark * _ = v | RelicRecoveryVuMark | LEFT .
T EN I REETIENN vuMarkResult ~

do call - addData
key Relic Target

text Go for the LEFT goal!

k

LUV uforiaTrackingResults | RelicRecoveryVuMark - _m RelicRecoveryVuMark || CENTER - |
1 EY = le e [R G SO vuMarkResult ~

Talamatn: AadANAtA
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call :
o= while + ST VuMarkTest |y opModelsActive Default is Vuforia.track
<o) Get the tracking results.

=1 vuMarkResult + RG] :
trackableName TrackableName RELIC ~

| Is a VuMark visible?

Relic Target
Go for the RIGHT goal!

else | call -
key Relic Target
text VuMark of UNKNOWN type...

call :
key

number
vuMarkResult * |
call ;

key

number

G ER = REETTEI vuMarkResult «
call :

key

number

vuMarkResult *

vuforiaTrackingResults
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Good Luck!



