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FTC Team 9901 Vi

Techie Titans - About us

> We are an FTC team with 7 team members, from

grade 7 to 11 — from 6 different schools
John Champe High school (Chantilly)

Thomas Jefferson High School

Lunsford Middle school (Chantilly)

Mercer Middle school (Chantilly)

Eagle Ridge Middle school (Ashburn)

Frost Middle School (Fairfax)

-> We are part of Nova-Labs Robotics, a non-profit and
well-known Maker-Space in this area
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Techie Titans - About us
Achievements last season:

)
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> Qualified to East Super-Regional Championship
-=> Qualified to VA and MD State Tournament
= Awards -

Inspire Award 2nd
Winning Alliance
Control Award
Think Award
Innovate Award 2nd
Connect Award 3rd
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Jasmine, 11th

Faraaz, 8th

FTC Team 9901 FANS

About us - feam members

Vinay, 8th Ridha, 8th

':""‘ o
Prashanth, 7th

Arsh, 7th
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FTC Team 9901

About us - Coaches and Menfors

Coaches

Hossain (Tauhid) Rahman Farzana Afrin
https://www.linkedin.com/in/tauhid-hossain-rahman-pmp-pmi-acp-csm/ https://www.linkedin.com/in/farzana-afrin

o ——

Mentors

M. Ruhul Chowdhury Jagan Manickam

https://www.linkedin.com/in/jagan-manickam

https://www.linkedin.com/in/ruhul-chowdhu



https://www.linkedin.com/pub/tauhid-hossain-rahman-pmp-pmi-acp-csm/16/170/7ba
https://www.linkedin.com/pub/tauhid-hossain-rahman-pmp-pmi-acp-csm/16/170/7ba
https://www.linkedin.com/pub/tauhid-hossain-rahman-pmp-pmi-acp-csm/16/170/7ba
https://www.linkedin.com/in/ruhul-chowdhury
https://www.linkedin.com/in/ruhul-chowdhury
https://www.linkedin.com/in/ruhul-chowdhury
https://www.linkedin.com/pub/jagan-manickam/26/25b/34a
https://www.linkedin.com/pub/jagan-manickam/26/25b/34a
https://www.linkedin.com/pub/jagan-manickam/26/25b/34a
https://www.linkedin.com/pub/jagan-manickam/26/25b/34a
https://www.linkedin.com/in/farzana-afrin-82955b29
https://www.linkedin.com/in/farzana-afrin-82955b29

Part 1:
Brief overview of New platform
Software development Environment

e 2
e 2

N A

Agenda

® ZTE Speed Phone

® FTC Apps (Driver Station and Robot Controller)
¢ Android Studio

¢ FTCSDK

€ Eventdriven and linear programming model
Example Op Modes

Build, Deployment and Drivel!!
Test and Debug
Tele Op
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Agenda

Part 2:

-> Resources and helpful links

¢ Starting a new team

¢ How to Get Organized

Award categories

Engineering Notebook requirements
Lesson learned

QEA

N A



Non Goals

=>  App Inventor
> Compatibility/reusability with legacy HW

=>  Advanced Topics ( If fime permits)
¢ Parallel threads
€ Motor Calibration, Stalling

€ Autonomous techniques (i.e. Line tracker, IR Beacon
follower)
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# [ dbs Attendee Poll

-> Experience: Rookie Team? 1-2 years? More than
2year?

Received the Kit? Tetrix? Matrix?

Installed Android Studio? Built an app?

Installed the FTC App?

Ran a OpMode?

Wrote and tested an OpMode?

N0 N
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Part 1

FTC New Programming Platform



LAabs New Platform

Overview

- Based on the Android OS and Java

-> Uses two phones/tablets: Robot Controller and Driver’s Station
=> Devices are connected over USB

WiFi Direct Connection

Robot Controller

~ ~ Driver Station

Team 1 Team 1
Driver 1 Driver 2




P I New Platform EchE
Controllers

Legacy Module
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Device Power Module
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FTC Hardware

First learn

tup -
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FTC Robot

Last year’'s robot game

Our last season’s robot run:

https://www.youtube.com/watch?v=PBJYaj820p0

https://www.voutube.com/watch?v=WML5Yn8Rv80



https://www.youtube.com/watch?v=PBJYaj82Op0
https://www.youtube.com/watch?v=PBJYaj82Op0
https://www.youtube.com/watch?v=WML5Yn8Rv80
https://www.youtube.com/watch?v=WML5Yn8Rv80
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ROBOTICS AndrOid DeVice

->» There are two (3) allowed Android
devices that Teams will use to
control their Robot:

& ZTE Speed.

¥ Motorola Moto G (3rd
Generation)

€& Google Nexus 5

FTC
AFIRST‘ Tech Challenge
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- Download Driver and controller App from

Google app store

FTC Apps

Overview

)I\\\\

~ & T M i 9

{ ﬁ ftc driver station

1. FTC Driver Station
FIRST Tech Challenge
.2 8.8 &

2. FTC Robot Controller
FIRST Tech Challenge

S & 8 & ¢
rre
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ROBOTICS

Select Op Mode

FTC Apps FANS

Driver Station

Closed Source

No code is deployed

Front end app:

® Program(OpMode) selection, Start
and Stop

® Gamepad is connected via micro USB

® Telemetry (message from robot) is
displayed

> Setup for Wifi communication to Robot

Controller

Vil



[/ X NOVAL _

ROBOTICS

2843a-rc

Active Configuration File:

Wifi Direct - enabled
Robot Status: running

FTC Apps Tﬁ%‘&?

Robot Controller

Partial Open Source

Part of Robot Assembly:

¥ Connects to Power module/USB Hub

€ Integrates and executes programs
(OpModes)

€ Broadcasts Telemetry messages to
Driver station

-> Setup and configuration of HW (i.e.

Motors, sensors).

=
=
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Android and Java ECHIE

Our learning

Early summer we spent some time learning Java Basics
and Android Studio development environment.

Our programming coach developed a lesson plan for the
team members to follow.

Leveraged online resources. We liked the following:
L 4 http://stackoverflow.com/
L 2 http://www.tutorialspoint.com/java/index.nhtm

2 projects we did:

¢ Simple Calculator
¢ TicTacToe



#4bs Android and Java s
Android Studio
FTC Training Manual > Team members installed Java and Android
| Studio using installation instructions in FTC
JAVA Programming for the Next Gen Controller
Manual (Page 14 - 21)

8/3/2015

>  We deployed and tested Apps in:

€ Builtin Emulator/Geny Motion
@ ® ZTEphone

FTC

FIRST® Tech Challenge



Player O: Kumar
Player X: Jason

Android and Java JRaE
Our learning: Tic Tac Toe

= 3 Team members and Coach came
up with 4 different and working
solutions!

- We learned:

Class - its structure and pieces

Member Variables. Explore different types
of Variables and where they are used.
Methods - Its structure and pieces

Java Data Types

Controls (if, for, while, switch/case efc.)

L 2 R & 4



FTC Software

Basics

= Developed by QualComm for the FTC program
=> Published in GitHub: https://github.com/ftctechnh/ftc_app

=> Includes:
¥ Robot Controller Source Code in an Android Studio Project
that teams will use to create their own programs(Op Modes)
® Sample programs (Op Modes)
& Documentation


https://github.com/ftctechnh/ftc_app

ftctechnh / ftc_app

FTC Android Studio project to create FTC Robot Controller app.

D 21 commits ¥ 1 branch © 9releases

Branch: master~ | ftc_app / +

Added generic versions of the manual names (dropping the version numb...
2% tomeng70 authored 6 days ago

8 FtcRobotController Beta 20150803_001 (app version 1.05)
8 doc

B gradle/wrapper Initial upload

B .gitignore Adds minimal .gitignore

B README.md Beta 20150803_001 (app version 1.05)
B build.gradle Beta 20150803 _001 (app version 1.05)
B ftc_app.iml Initial upload

B gradlew Initial upload

B gradlew.bat Initial upload

[B settings.gradle Initial upload

Added generic versions of the manual names (dropping the version numb...

FTC Software
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Download

® Watch v 89

% 3 contributors

latest commit d9@ec8ffb7 @-

22 days ago
6 days ago

3 months ago
3 months ago
22 days ago
22 days ago
3 months ago
3 months ago
3 months ago

3 months ago

% Star 91  YFork 130
& cote | = Can be downloaded
@ Issues 6
i Pull requests 2 G S:
B8 Wiki ‘ le
€ Forked (to your
4~ Pulse )
Lili Graph nghUb) and

cloned to desktop

HTTPS clone URL
https://github.com/+ @-

You can clone with HTTPS, SSH,
or Subversion. ®

] Clone in Desktop

& Download ZIP




¥ i5bs FTC Software
GIT Management Model

Pull requests Issues Gist . @v

3

)m\v

ECHIE techietitansftc - Seta GROUPIn
ITANS github to manage
[ Repositories People 6 Teams 2 Settings Ond ShGI’e COde
————— changes
o = People 6>
->» Kids picked it up

ftc app Java %0 P133 u iCkI ”
I ¥ forked from ruhul123/ftc_app n q y -

FTC Android Studio project to create FTC Robot Contraller app. @

Updated 3 days ago

Invite someone
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Run_ Tools SN Window  Help

wa - ftc_app - [
PR
er> Ea opmodes‘

©) K9Linejava x

opmode.OpMode
iedTime;

ramepad

isedTime() ;

VCS Operations Popup... Zah\Y/
Show Changes View

‘$ Commit Changes... 8K
“$ Update Project... ®T

Refresh File Status

Create Patch...
Apply Patch...
Shelve Changes...

Checkout from Version Control >
Import into Version Control >
Browse VCS Repository >

‘st enabled goes here
10p.opmode .OpMode#tstart ()

ryy/MM/dd HH:mm:ss").format(new Date());

ymm/ftcrobotc
java/com/tec

Event Log

3:59:
4:18:

12
3:41:
3:51:
3:59:

09

21

22
09

110
141
120

23322

23

PM

Gradle build finished in 4s
Gradle build finished in 10
Gradle build finished in 3s
1 file committed: Opmodes
1. ("TTDemoBotTeleOP", tt_E
2. ("TTDemoBotSensors", tt_
Push successful: Pushed 1 c
2 files committed: Opmodes
1. ("TTDemoBotTeleOP", tt_E
2. ("TTDemoBotSensors", tt_
Push successful: Pushed 1 c

Platform and Plugin Updates.
Gradle build finished in 2s 8

FTC Software JRans
GIT Management Model

B L = 92% @@ Fri10:20AM Q

£ Branches...

Tag...

r'f Merge Changes...
Stash Changes...
UnStash Changes...
[3 Reset HEAD...

Fetch
¥ Pull...

Rebase...

® Rebase my GitHub fork
® Create Pull Request

91ms

& Push... 38K

e OW

-=> All git(and github) features
are in Android Studio

> Google did a great job!!



FTC Software s
Op Mode (Your Cusfom Code)

> An Op Mode is what teams use in order to create custom
behavior for their robot. It is a Java class.

> Op Modes are similar to the tele-op and autonomous programs
that teams wrote for their LEGO NXT conftrollers

=» During a match, Op Modes are executed on the robot conftroller,
but are selected by the tfeam from the driver station

> Two Types: Event based and Linear
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FTC Software
Op Mode

@ Android Studio File Edit View Navigate Code Analyze Refactor Build Run Tools V

D FtcOpModeRegisterjava- ftc ap;

DHO ¢4 XD F QR ¢ > 4 [ rcrobocomoter | B $ %5 h ¢ F@EF O

["1 ftc_app ) [" FtcRobotController ) [7] src ) [ main

["1java ) [*1 com ) =1 qualcomm Eftcrobotcontro!!er [£] opmodes ) (¢

i Android M (SR - 20

v [ FtcRobotControll:
» [ manifests
v [ljava
v [Elcom
v [21qualcomm.ftcrobotcontroller
v [1opmodes

© b CompassCalibration
(© & FtcOpModeRegister
(© % IrSeekerOp
(© b K9lrSeeker
© & K9Line
(© & K9TeleOp
(© b LinearlrExample
(© b Lineark9TeleOp
© b Nullop

(© & NxtTeleOp
m.._.l._.._ Vel B

@ Captures

'+ 1:Project

« 7: Structure

(©) FtcOpModeRegister java X |

This file is indented with 2 spaces instead of 4
* - K9TeleOp 1s a simple driver controlled progran
x - K9IrSeeker uses a legacy IR seeker V2 sensor 1
x - K9Line uses a legacy LEGO NXT light sensor to
x/

manager.register(“K9TeleOp", K9TeleOp.class);
manager.register("K9IrSeeker", K9IrSeeker.class);
manager.register(“K9Line", K9Line.class);

* The following example op modes are designed to wc
% — PushBotManual is a driver controled (tank driu
% - PushBotAuto uses the event driven (non linear)
* = PushBotDriveTouch uses the LinearOpMode class
* — PushBotIrSeek uses the LinearOpMode class and
* = PushBotSquare uses the LinearOpMOde class and

/* MRC- commented out for Development

)M\\
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Your code (Op Modes) are
integrated in same
project with FTC code

Only registered Op Modes
will be available to Driver
station
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Code Separation

@ Android Studio File Edit View N
@ @
DHO ¢ X000 QR ¢
E‘.‘ftc_app‘*‘ Ca FtcRobotControIIer> [ src ) "1 main \
i51 Android v\ Q = | #- I

]

:?L v [ZFtcRobotControll

3 b [ manifests

® v [Mjava

B v com

2:. v qualcomm.ftcrobotcontroller

£ » [Edopmodes

;" (© & FtcRobotControllerActivity

[} package-info.java

¥ [<]techietitans.opmodes

)& FirstOpMode

)& FlashOp

B KeyPadFlashOp

)& LightSenseOp

‘s tt_E_T_DemoBot

)'® tt_L_A_DemoBotSensors

o« /:>Structure

@060 66

» Edres

Our own namespace/package:
com. techietitans.opmodes

Easier fo manage future
updates to FTC software



FTC Software ECE

Event based Op Mode

Inherited from OpModes base class

Loop() method is continuously executed until the program
terminates

HW communication (Sensor reads, Motor control) is done at the
end of each loop() execution

Useful for program with distinct states and state transition



@ FTC Software [RShE

Event based Op Mode life cycle

init()

Start Button click > > @ N

start()
—> loop()
N -

Stop Button click O = @

stop()
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FTC Software ECE

Linear Op Mode

Commands are executed sequentially one after the other

Similar to the model used to program a LEGO NXT with a tool like
RobotC

Inherited from LinearOpModes base class

Can use blocking statements like Thread. sleep ()

HW communication (Sensor reads, Motor control) is done on
demand, as needed

Useful for Autonomous



Q“OW‘ FTC Software EECHIE

Linear Op Mode life cycle

public class tt L A DemoBotSensors extends
LinearOpMode {

@Override

public void runOpMode () throws
InterruptedException {

// Wait for the start button to be pressed

Start Button click > IZ> waitForStart () ;

Stop Button click [} =) while (opModeTsActive ()) {



V¥ iubs FTC Software
Op Mode

[Code DEMO - Vinayj



No current file!

Press this button to scan for attached devices

Devices: o

Motor Controller 2

Servo Controller 1

Motor Controller 3

Save Configuration 0

Press this button to write the current
configuration to an XML file

HW configuration e

Robot Controller App

Active Configuration File: No current file!

Done @ Cancel

drive_controller

Enter the name for this motor controller here

Port Attached

1 ¥ left_drive

left_drive left_driver left_drivers
1 - ) 3 4 5 6 ;¢ 8 9
gwertyuio

@ $ & ( )

ae 'd g m K

o [ R e [ e
szcvbnm@
EN

Je n123 . & Next

Scan to auto discover
connected controllers

Select a controller

Enter name for devices
(motor, sensor)



Active Configuration File No current file

drive_controller

Enter the name for this motor controller here

Port  Attached

1T # left_drive

Motor name

2 ™ right_drive

Motor name

HW configuration Tecrie
Hardware map in the Op Mode

-
public class PushBotDriveTouch extends LinearOpMode {
DcMotor leftMotor;
DcMotor rightMotor;
TouchSensor touchSensor;

@verride

public void runOpMode() throws InterruptedException {
// Get references to the motors from the hardware map
leftMotor = hardwareMap.dcMotor.get ("left_drive");
rightMotor = hardwareMap.dcMotor.get("right_drive");

// Reverse the right motor



Execution Preparation Tegue
rosoTIcs Robot Controller - Ready

2843a-rc
-

R — =>  With our desired configuration file active
ST - we are ready to start
obot Status: running
>  We can have multiple configuration files,
and swap between them as needed

-=> An error here indicated that there is a
mismatch between the file and attached
HW



ROBOTICS

Select Op Mode

Execution Preparation JRaE
Driver Station - Pair Wifi

GAMEPAD

Gamepad type
Logitech F310 Gamepad

LOGGING

Log Network Traffic

Save network data to logs; this will
generate a large volume of logs

WIFI DIRE! \TION

air with Robot Controller

Change the Robot Controller this Driver
Station is paired with.

Initiate Pairing from FTC
Driver Station app

Accept on Robot
Controller



Ly Execution Preparation TRSE

Driver Station - Joystick

-> Connect Gamepad/Joysticks
to driver station ZTE phone
using OTG USB Hub

-> Enable Driver 1 with
JOySticK Joystick 2 START+A, Driver 2 with
START+B



Test and Debug RANS

Modern Robotics Core Device Discovery

) Core Device Discovery 2.0.1 (c)MRI2Z015 = =
Device 1 1 Device T
COM Port = COomM T = = IMODOERN COM Port = —
Revision = 1.5 “nBuTIEE“ Revision =
Manufacturer = MRI Cant 3 Ehe firture = Manufacturer =
Serial Mumber = ALDDXLEB Core Device Discovery Serial Number =
Core Device Interface modernroboticsinc.com I
This is the Modern S| N web Heip |
RObOtICS Core - Device 2 1 Output Window - | Device 6
Device DiSCOVery_ COM Port = COM & -]';ocat,ing portcs. . Done‘! COM Port =
. Revision = 1.5 Building info... Done!? Revision =
It IS Used tO teSt PManufacturer = MRI Panufacturer =
. Serial Number = AlID2COS5E]) Refresh Complete! Serial Mumber =
the electronics.
Core Servo Controller |
Advanced I Refresh Save Output
- Device 3 1 Device 4 1 Device 5
COM Port = COk 4 COM Port = COM 5 COM Port = COM 8
Rewvision = X5 Revision = ] Revision = 1.5
MManufacturer = MRI Manufacturer = MRI Manufacturer = MR
Serial Mumber = ALDOWVSSS Serial Mumber = AHOMCITO Serial MNumber = ALODYSTMN
Core Motor Controller Core Motor Controller Core Servo Controller
Advanced | Advanced | Advanced |




We have located a
motor controller on the
discovery tool and
when you click on it
this is what you will
see.

Test and Debug

DC Moftors

) Core Motor Module Version 1.x —

0 |0 J Constant Power
Motor 1 Encoder 1
0 0
0 |0
Motor 2 o EncoderE_D
C t Stat
LULE ML sl Reset Encoders I
Motor Mode = POWER
Battery Voltage = 12.54v Update Values I




Test and Debug RANS

Servo Moftors

3 Core Servo Module Version 1.x — >

We have found the

core servo controller EONTROLLER

so now we will click ROBOTICS ING.
on it and the screen

on the right will

show up. HANNEL

128 128 128 123 [12a
Ch6 ChS Ch4a Ch3 Ch?2
128 128 128 [128 128

Current Status
Servo PWDNM state = DISABLED

| Servo Disable

Update Values |
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Test and Debug

Cdlibration

- Wheel Rotation

->» Color Sensor




¥ ubs Debug and Test
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IDEMO -- Faraaz]



Tele Op ’i‘scme

Focus areas

=2 Navigation - moving around in the field
= Aftachment Controls

> Gamepad Assignments

> EXecution Strategy
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Navigation
Tank Drive Race car drive
e Point turning e Less room to mess up going
e Swing turning forwards or backwards
e Precise controls on each side of e Easy tolearn Forwards

the drive train

Backwards




¥ Tele Op

Gamepad Assignments

e We needed the controls to be convenient

e We needed the gamepads to have equal
controls.

e But we didn't want synchronization to be
required between drivers

e Wanted to avoid toggle controls

)I\\\\
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Tele Op Jecte

Gamepad Assignments
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Gamepad1 Gamepad?2

Right hooks

Left hooks

Left zipline close

low rolling wheel Left zipline open

Rig tz‘zﬁline open

Left Tank drive Right Tank drive

zipline zipline



Drive

[ Drive DEMO]



Programming Q&A



Part 2

Resources and helpful links

o Starfing a new team

o How to Get Organized
Engineering Notebook requirements
Award Categories

Lesson Learned
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e Resources and helpful links

)
O

* Intellitek training: http://ftc.edu.intelitek.com/ (select course, login as guest)
- Module 1: HW and Control Systems
- Module 3: Java Programming with Android Studio

* Game Manual
- FTC Game manual part 1 2016 - 2017 (released already)
- FTC Game manual part 2 2016 - 2017 (Coming 9/10/2016)

* FTC forum (official/moderated): http://ftcforum.usfirst.org/forum.php
* Unofficial forums (unmoderated):

- https://www.chiefdelphi.com/forums/ [FIRST Tech Challenge]

- https://www.reddit.com/r/FTC/
* Official FTC Blog: http://firsttechchallenge.blogspot.com/

* PushBot build guide:

http://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/pushbot-build-guide.pdf

http://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/pushbot-build-guide-tetrix-sensors-supplement. pdf



http://ftc.edu.intelitek.com/
https://www.reddit.com/r/FTC/
https://www.chiefdelphi.com/forums/
http://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/2016-2017-season/game-manual-part-1.pdf
https://www.chiefdelphi.com/forums/
http://ftcforum.usfirst.org/forum.php
http://ftcforum.usfirst.org/forum.php
https://www.chiefdelphi.com/forums/
https://www.chiefdelphi.com/forums/
https://www.reddit.com/r/FTC/
https://www.reddit.com/r/FTC/
http://firsttechchallenge.blogspot.com/
http://firsttechchallenge.blogspot.com/
http://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/pushbot-build-guide.pdf
http://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/pushbot-build-guide.pdf
http://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/pushbot-build-guide-tetrix-sensors-supplement.pdf
http://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/pushbot-build-guide-tetrix-sensors-supplement.pdf

V¥ bs FTC Team 9901 Fsie

e Resources and helpful links

=z

)
O

* Starting a new team

http://www.firstinspires.org/ftc-start-a-team
- Registration
- Mentor Manual
- Team Budget
- Fundraising
- Robot Building Resource (http://www.firstinspires.org/node/5181)



http://www.firstinspires.org/ftc-start-a-team
http://www.firstinspires.org/node/5181
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FTC Team 9901

How to Get Organized

% http://techietitans-ftc.com (our Website)

!i https://www.facebook.com/TechieTitans9901 (our Facebook page)

)
O
=]
@]
-
0
w

Youll https://www.youtube.com/ (our YouTube channel)

GitHub
https://github.com/ (code repository - revision control and code management)

L https://drive.google.com/drive (document storage in Cloud, for sharing)

Google Drive

||
L https://slack.com (messaging app, for team collaboration)

)I\\\\
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http://techietitans-ftc.com
http://techietitans-ftc.com
https://www.facebook.com/TechieTitans9901
https://www.facebook.com/TechieTitans9901
https://www.youtube.com/channel/UCwIYUGqDqXfgtx4gIR12t9w
https://www.youtube.com/channel/UCwIYUGqDqXfgtx4gIR12t9w
https://github.com/techietitansftc
https://github.com/techietitansftc
https://drive.google.com/drive/folders/0B5wFx67GYNzAfmFMWmZMWnl2TndKQWhCcHdBMnpTSFpoV1ZqeTVBS1lqZTk2aXdNZW9lUHc
https://slack.com
https://slack.com

FTC Team 9901 JESHE
Engineering Notebook Requirements

» A complete documentation of the Team’s journey throughout the season.
> Sketches
o Discussions
> Design evolution
> Obstacles
> Team member’s thoughts throughout the journey for the entire season.
> A new notebook should be created for each new season.
°Through explanations and thought processes

LSl Bd &
ROBOTICS

* All Awards, other than robot game competition, are given based on Engineering Notebook
content (and the team presentation/interview).

* Can be either HANDWRITTEN or ELECTRONIC.

* Detailed rules, examples, and templates for documents are in “Engineering Notebook
Guidelines”
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Award Categories

e Robot Game Award
Winning Alliance
Finalist Alliance

e Individual Awards
Inspire Award
Think Award
Connect Award
Rockwell Collins Innovate Award
PTC Design Award
Motivate Award
Control Award

e Advancement criteria is based on award ranking (see “Game Manual Part 17)
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Inspire Award

. EnierinNﬂtennk must be submitted, and must include an

FTC Team 9901

Awards and the Engineering Notebook

Engineering Section, a Team Section and a Business or Strategic
Plan. The entire Engineering Notebook must be high quality,
thoughtful, thorough, detailed and well organized.

Think Award

Engineering Notebook must have an Engineering Section that
includes entries describing underlying science, mathematics, and
game strategies.

Engineering Motebook must demonstrate that the Team has a clear
understanding of the engineering design process, with pictures or
drawings and details documenting all stages of Robof design.
Motebook must recount the Team's journey, experience and lessons
learned throughout the season.
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1-Team Section

-Business Section
-Engineering Sect

- Eng. Section
- Design Process
- Team’s Journey
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BOTICS
Awards and the Engineering Notebook
+ An Engineering Notebook must be submitted and must include a )

Business or Strategic plan that identifies their future goals and the - BUSINESS Plan
Connect Award steps they will take to reach those goals. The plan could include

fundraising goals, sustainability goals, timelines, outreach, and

community service goals. - EﬂgiﬂEEf. Sect.

: « Team must submit an Engineering Notebook with an Engineering

Rockwall Eoliis Section that documents the design process and how the Team - Robot dTEWiﬂgS
Innovate Award

arrived at their design solution.

- Engineering

+ Team must submit an Engineering Notebook with an Engineering

PIE Reslgn Aunrd Section that includes detailed Robot design drawings.

+ The Engineering Notebook must include an Engineering Section

Control Award that documents the control components.
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Lesson Learned

* Understand the game requirements
* Use a test / prototype environment or board

- to work on programming in parallel
* Build prototypes with cardboard, plastic pieces (avoid tetrix parts)
* Test incrementally
* Think about maintenance of your design

- complex vs. simple (reliable, easy to maintain)

- need to sustain multiple tournaments
* Tournament dates and location (only 1 in NoVA region)
* Tournament readiness (taking everything needed)

- inventory, checklist, team roster, inspection checklist)
* Final robot for competition

- inspection checklist, team # display (only one robot)
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