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Autonomous Programming Skills Challenge % eROBOTICS
What is it? SCERCES FRENGLEMY

* Create Autonomous programs to solve the game objectives

e Responding, reacting and running independently, with no direct human
control

Instructions Virtual Robot Virtual Field

Autonomy

Algorithm
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Autonomous Programming Skills Challenge ROBOTICS
What is it?

&\ MathWorks

e Uses Mathworks Robotics Playground
e 3D Virtual Field and Virtual Robot provided

e Multiple Phases  Multiple Levels of Ranking & Awards
e Unique Objectives e Team Award (for 2021 BEST teams)
 Unique Time Constraints e Individual Awards (for any participant)

* You can compete for team awards or individual awards

e Complete rules and instructions provided at the Kickoff, March 5t 2022
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Autonomous Programming Challenge ROBOTICS
Challenge Protocol

Start Submit
Date Deadline
(3/5/2022) (4/23/2022) (4/30/2022)
Pre-Challenge Challenge Period (7 wk) Finals Period (1wk)
4 4 Programming > T

* Run Finals on your own
 Download Game Configs e Submit Results (for each phase)

(from BEST File Manager)

Preparation

e Download Software

* Create Accounts

e Game Rules & Obijectives

e Download from BEST File Manager
* Final Game Configs
* Phase Results Submission Script
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Autonomous Programming Options £ oROBOTICS

Local or Cloud Environments

OPTION 1 OPTION 2

MATLAB

Online
Mathworks Internet

Simulation Browser

Mathworks Account

MATLAB
‘ Drive
- - 3D Simulation is done in the cloud!

Student Student Access & run from any computer!

Single Windows Computer Any Computer
v’ meeting system requirements v" With Internet Access



User Guides

ZNBEST

® ROBOTICS

Rules, Installation and Guides available through the BEST Robotics File Manager

https://www.bestrobotics.org
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Participants

Mational Registry
Resources

BEST Forum

File Manager

Official Q&A

Navigate to the challenge folder

Current Folder - MAIN / 2022 Spring Autonomous Programming Challenge
| On Kickoff Day
] Fhase Configuration Files

& Rules (MarCh 5, 2022)

Filename
] 2022_Spring_APC_Guide.pdf
J Mathworks_Platforms_and_Installation.pdf

L] SPECIAL_INSTRUCTIONS. pdf
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What is Simulation? ROBOTICS

Modeling Robot Behavior

f'“:.-'

l

4\ MathWorks:

Outputs

Model of Behavior
(Robot Program)

Response

SIMULINK MODEL

Constant, .
Toggle, 28 : M ; TS0 Displays,
Slider, e e Gauges,

Algorithm ——— 32.35 Graphs,

o - DL — Plots,
— : e etc.
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ROBOTICS

BOOSTING ENGINEERING
SCIENCE & TECHNOLOGY

What is Simulation?
Modeling the Environment

4\ MathWorks-

Outputs
Model of Behavior

Response
(Robot Program) >

SIMULINK Constant, Toggle, Slider, etc. Displays, Gauges, Plots, etc.

Algorithm
ROBOTICS Joystick/ Keyboard, 3D Graphical View
PLAYGROUND Algorithm of Solid Model

Model of Behavior
Environment
(i.e., Game Field)
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Getting Started _ ©ROBOTICS
(BEST Robotics App and Simulink Model Templates) e

4\ MATLAB R2020a 4| Robotics Playground & — O >
¥4 Pp
HOME
8 68 BEST Robotics 2021
Design Get More Install Package FAVORITES Online Game Templates
App  Apps  App  App - (. —
gt
FILE ﬁ L{J M
T , VEXCompan... BEST Robotics  Robotics Curve Fitting  Optimizat
< P 1ol & > G > RS Playground ...
_
Name
Instrument -
Contral BEST Robotics Game Info

MY APPS I

* *
- H Keyboard Template Gamepad Template
BEST Robotics Robotics VEXCompan...

Playground ... [l /
’ Autonomous Challenge

. . P \ Autonomous Programming Template
&) & B & &

Skills Challenge (Driver Controlled)

Classification Deep Network Experiment  Neural Net  Neural N Robot Modeling Challenge

Learner Designer Manager Clustering Fitting

' Tutorial Clawbot Demo
MATH, STATISTICS AND OPTIMIZATION

A A
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ROBOTICS

BOOSTING ENGINEERING
SCIENCE & TECHNOLOGY

Simulink Model Autonomous Template
Programming The Virtual Robot

Lamps Available for

1 Visual Feedback
(not required)
2
»—
p K 3
_e
4
5 Field Lamps
BEST Rgbotics 2020 G Do\ble-Click
A I otes ame (Doxyle-cle  Virtual Field and Robot
? ? Do Not Change!
Your Virtual Virtual
Autonomous Robot Robot Add your programming
Algorithm Inputs Outputs outside of this block




~BEST
Saving YOUR Simulink Model % eROBOTICS
Programming il

| TFILC LIDHRMRT FHRCFARLD S
d
o L Save As X
'D'} BEST2020_gamepad_template - Simulink sponscred use
g
= - v A <« 2020 > MY_FOLDER v B Search MY_FOLDER u
I SIMULATION DEBUG MODELING FORMAT
e e
™S Ooen 1 Organize = Mew folder 42 - o
3 Ope _" %E E N roi
Save |1r i &= Pictures ~ Mame Date mo
N T Signa :
T . ¥ osted_job
v | SAVE Taole i N Me iterns match your search,
_ BEST_Mational_Online_Challenge_Hub
Save Ctri+5
Just_In_Time
B Save as. Minecraft Challenge
IR = g
@ || .
— questions
Q VIEWMARK :ST @ Cnelrive
3 S . Th [ This PC
= Extreme 55D (G:)
LU 4 >
e Save your Simulink model in a NEW folder R FS 2020 gamenad MyModelsh »
Save as type: | Simulink Models (*.slx) ~
° i ile! |
Do Not Overwrite the Template File! 1 ideFolders p—

|



Game Configurations

e Multiple Phases/Game Configs

* Each Phase has a Unique Objective

e Collect Certain Items

e Complete Specific Tasks

e Specific Time Allowed (e.g., 30 sec, 1
minute, etc.)

* Initial Game Configs available at Kickoff
* Provided via the BEST File Manager

* Final Game Configs Available at
beginning of Week 8 (April 23)

ZNBEST

' ROBOTICS

Current Folder - MAIN / 2022 Spring Autonomous Programming Challenge / Phase Configuration Files

Filename

] BEST2021GameConfigt.m
BEST2021GameConfigZ.m
BEST2021GameConfig3.m
BEST2021GameConfigd.m
BEST2021GameConfigh.m
BEST2021GameConfigs.m
BEST2021GameConfigFinals1.m
BEST2021GameConfigFinals2.m
BEST2021GameConfigFinals3.m
BEST2021GameConfigFinalsd.m
BEST2021GameConfigFinalsb.m
BEST2021GameConfigFinalsg.m
J MyhultipartFormProvider.m

U SPECIAL_INSTRUCTIONS pdf

J uploadPhaseResults.m

DD DD D DD E

Date Uploaded
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
2022-02-22
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: : : : ®ROBOTICS
Selecting the Game Field Configuration BOOSTING ENGINEERING

| [Fal Block Parameters: BEST Robotics 2021 Game (Double-Click) X
RP BEST Robotics 2021 Challenge (mask) A

This block contains a virtual game for the BEST Robotics 2021 competition. Pleas:
refere to the instructions provided by competition organizers for more informatior
on game rules,

toputs: * Game Field Configuration Setup
Motor Voltages (Torque) [-127 to 127)

LatchObject (Pickup Object) [0 or 1]

RaiseObject (Floor or Dumpster) [0 or 1]

DropPole (Release pole) [0 or 1] Amray of 3

Encoder Reset{normal operation or Reset) [0 or 1] e Game Field Configuration Files

n Driy pouble-click
VEX s _

i =

Outputs:
Object Type (See Game Rules) [0,1,2,3, 4, 5,6, 7or 8]

Sensors (See inside block for sensor properties and outputs) = SeleCt the F|e|d LayOUt
For MATLAB and Simulink related questions please email; ° Matchlng the Phase# (1_6)

roboticsarena@mathworks.com

Game Settings  Robot settings  Tab

BEST Robolics 2020 Game (Double.Clicx) | 2™ Tme (5) 180 < : e Set the Allowed Game Time (SecondS)
Field Layout |Phase 5 (Provided during competition) -
O Finals | e |

Phase 1 (Provided during competition)
Phase 2 (Provided during competition)
Phase 3 (Provided during competition))
Phase 4 (Provided during competition)
Field Lamps Phase 5 (Provided during competition)

Ine s Phase 6 (Provided during competition)

[ox ]| cance
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. : ROBOTICS

Submitting Final Results

Simscape MATLAB
Mechanics Explorer Command Window

\ 4
DO NOT Reset or Restart Execute the
(will lose the results) uploadPhaseResults script
v J Accuracy is

Switch to
MATLAB v SLX Model
g Video

Window Check for the
1 Upload Confirmation

- L] ofge I
Create/Save Video Complete the YOUR responsibility!
Team # or UserID #
of the Phase Run Form Accurately .
Game Config #
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Submitting Final Results Mgt

EALOMpan.. UpTImization HIU [UNEr  ANalog Input Analog nMoapus LAN EXplOTer LAN FU sysTem wireless
Recorder Cutput Gen... Explorer Explorer Identification Waveform G...
APPS 4\ Select Simulink Model file to upload X
me2021 v V4
GAMYDRI N <« MYDRIVE » BRI Operations » 2021 > Game2021 » VirtualGame > FINAL ~ ] Search FINAL
r- G\ d
lGameCanE BEST Robotics 2021 EPhaseRasults_GY.m PhaseResults.tet + Organize o =~ [ o
51138000e . -0000000e+00 ~
5118000e Virtual Game Templates | 00000002400 =] Pictures A Name Date modified Type Size A
1188258 = .0000000=+00 FINAL slprj File folder
ndow - FINAL_RELEASE &l BEST2021_autonomous_gamepad.sh Simulink Model 422K
L VirtualGame \*a| BEST2021_autonomeous_template_sf.she Simulink Model 428K
‘nsored L ty sponsorsd by MathWorks. volunteers | | BEST2021_autonemous_template_sf.sle.a... AM
. for gov BEST Robolics National Registry ‘tional use. &l BEST2021Final_sf.shc 14:40 PM
@ OneDrive - Personal ] BEST2021GameConfigl.m 111:00 PM 1K
3 i Driver Templates — 1 Capitol_BEST ] BEST2021GameConfig2.m 111:04 PM 1K
»adPhaseR <4 Upload Virtual Game Phase Results - X X oy 5 -
| Capitol_BEST 2019 BEST2021GameConfig3.m 111:21 PM AR Code 1K
»adPhaseR Keyboard Template Gamepad Template . ~ o .
s adPhaseR Team Number: CapitolBEST_Overview BEST2021GameConfigdm 111:15PM MATLAE Code TK
. . ) BEST2021GameConfig5.m 111:18 PM MATLAE Code 7K
badPhaseR  Aytonomous Programming Challenge cel & . -
-xceeds t BEST2021GameConfigh.m 111:19 PM AR Code TK
: = Phase Number Documents "~ . 5 . -
Autonomous Programming Template ] . BEST2021GameConfigFinals1.m 11/2 T:41 AM Code 1K
n opload Pictures ] BEST2021 GameConfigFinals2.m 11/20/2021 7:57 Al AB Code 1KY
milumber | Submit Phase Results YouTube URL: g e v < >
hitpe:hyoutu. bel Fil | Al Files ()
- ile name: w iles (%) ~
in BEST R Robot Modeling Challenge Cancel
Open Cancel
Tutorial Clawbot Demo 1
ler/executelUserCallback |
Simulink Design Award
Rul Submit Your E n
ules ubmit Your Enfry Y SLICCESS _ ><
Your game was transmitted successfully. 1
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Autonomous Programming Challenge ROBOTICS
Summary

e 8-week programming challenge
e Autonomous Programming Only

e Local Software or MATLAB Online
* Final Game Configs available in final week (7 days for best run)

 Multiple Game Configs & Objectives to run (6 total)
e Submission deadline (results + video + slx model)
 Team ranking and awards (for 2021 BEST teams)

* Individual ranking and awards (all participants)
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Autonomous Programming Challenge ROBOTICS
RULES RELEASE

Complete Rules for each Phase
will be released on March 5, 2022

EXAMPLE
Phase Objectives Simulation Time
1 ltem a 45 sec
2 ltem b 60 sec
3 ltems a,b 60 sec
4 ltems a,b,c 120 sec
5 ltems a,b,c,d 180 sec
6 All items unlimited
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Autonomous Programming Challenge ROBOTICS
Registration

 Students REGISTER to participate at MORE QUESTIONS?
e http://spring2022apc.eventbrite.com apc@bestinc.org

* | participated on a 2021 BEST team?
e Enter your Team Number from your 2021 BEST Team

e Did not participate on a 2021 BEST team?
* No problem, you can still participate!

e All participants will receive a participant UserID# on Kickoff day


http://spring2022apc.eventbrite.com/
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