Programming and Design

2023-2024 VEXcode VR Skills Challenge (Middle School)
Millie & David

Team Name: Burning Brain
Team Number: 80066B
ChangSha, China



Table of contents

* Architecture

e Variables

* Entry

* Jasks

* Advanced Utils

* |D Pattern and Upgrade

e References



Architecture



Advanced
utils

Initialization




VR [k

My Blocks

O

Comments

ne | ¥ e = ] < > Bz &

TUTORIALS LEARN \ SELECT OPEN START STEP STOP SHARE FEEDBACK

PLAYGROUND PLAYGROUND

f

vl

Corwen O wilai L3 babes
L e 3 sl

DEBUS stan poz £

‘_;...u., |

s lefes  amvekdCue  wat e ¢

ey gt ~ tdowun.

"um-.-»mruqum |

robhve mPos  amimiahs  walt ke v

e farawe « uo nhes « P

N gt v e o Depeas .
e v v e o chas ~
o rght v for ° degress B

Sree v v %4° chas ~

Park Goal1 Goal2 Goal3 Initialization Entry Advanced
Utils



Variables



Constants

armintake The degrees of the arm intaking the block
armOverGreen The degrees of the arm intaking the purple block by passing green blocks
armintakeRed The degrees of the arm intaking the red block
armDropRed The degrees of the arm dropping the red block
armAvoidCube The degrees of the arm dropping the block and avoiding touching the Goal cube
armReverseDrop The degrees of the arm reverse dropping the block




Cross-Block Cache

e armIloPosition

define - -
rollArm toPos pos wait wait

spin ArmMotorGroup ¥ to position pos degrees ¥ ’

Using armToPosition variable
to cache the expected degrees
when starting to roll the arm asynchronously

spin ArmMotorGroup * to position pos degrees * ¢ and don't wait

define . .itUtilArmComplete

Wait until the arm expected degrees is reached
using the cached armToPosition variable

wait until ArmMotorGroup * positionin degrees *+ = armToPosition






NOTE: Please follow the comments
to set the startup location correctly

start point: B

Initialization

The entry blocks only executes top-level tasks sequentially

and functions are implemented in task groups
Goal3Purple

Goal1Purple






Inthlalization

define | ..sialization

InitializeConstants

To implement the initialization define | itializeConstants define | itializeByte
of constants and robot parameters
armintake ¥ to o set drive velocity to @ %

set turn velocity to m %

set IntakeMotorGroup ¥ velocity to @ % ¥

set ArmMotorGroup ¥ velocity to @ % ¥

armAvoidCube * to




Goal 3

Collect 2 purple blocks to Goal Il
to achieve Uniform and Fill Level 2

define G, al3Purple

to collect 2 purple blocks and touch level 2
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define Goal3Purple1

intake the purple block ’

rollArm toPos

drive forward v for@ inches + P

drop the purple block ’

rollArm toPos armAvoidCube wait false
drive forward +* for ° inches * P

turn left + for Q degrees P

drive forward ¥ for o inches * .

turn right v for o degrees P

drive forward v for Q inches v P
waitUtilArmComplete

turn right + for Q degrees .

rollArm toPos armReverseDrop wait false +

drive forward v for (X)) inches v

‘, detaX: 5 -> 5.4 ]

define o al3Purple2

intake the purple block

drop the purple block ’

rollArm toPos armReverseDrop wait false ~

drive forward v for @ inches + P

waitUtilArmComplete




Goal 2

DEBUG start point: B

Collect 2 red blocks to Goal |
to achieve Uniform and Fill Level 2
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define o . 1Redt

intake the red block

rollArm toPos oarmAvoidCube wait true «

rollArm toPos armintakeRed wait false ~

drive forward ¥ foro inches * P

from start point B to Goal 2 with the red block

rolArm toPos armmintakeRed wait false ~

drive forward ~ foc@ inches + P

roliArm toPos (Emebropied) weit  falss ~
turn right « forodognns.

drive forward v for (E)) inches ~ P
turn right « forochgmcs.

drive forward v foc@ inches v P

intake & drop the red block again

drive reverse ¥ fore inches * ’
tum left * lorodown »

drive reverse ¥ foro inches *

tum left * lorodw.

define & 1oRed?

intake the red block

drive reverse ¥ fore inches *+ P

tum left * forodogmu.

drop the read block

tumm right * for@dowou’

drive forward ¥ fore inches * P

tum right * forodowou’

drive forward ¥ for@ inches * P

To simulate the end state
of the last step



Goal 1

define & al1Purple define & al1Purplet define G al1Purple2

DEBUG start point: B from start point B to Goal 2 after droping the red block intake the purple block intake the purple block

-

rollArm toPos armDropRed wait  false v drive reverse v for@ inches * P rollArm toPos armintake wait false ~

drive forward v for (X)) inches v P turn left v for Q degrees P drive forward * for Q inches *+ P

turn right v for @ degrees P waRUtiIArmComplete

drive reverse ¥ for e inches ¥ .

turn left for@degmos.

rollArmtoPos armintake wait true «

drive forward v for m inches v+ P

drive forward + foro inches *+ P

turn right for@degroes.

Collect 2 purple blocks to Goal |
to achieve Uniform and Fill Level 2
And a Red Block Removed from Startlng Peg

R ; ; 1 e To simulate the end state [EZuaE s S

of the last Step drive forward v for () inches v+ P
turn right » for @ degrees P

drop the purple block

‘ drop the purple block

turn left for@degmos.

IllluIIV

drive reverse v for inches + P

o ;!--..




Park

DEBUG start point: E

N

Using the block enable/disable function
to enable debug mode = tun right + for () degrees P

to park fully

drive forward + for e inches * P

tumn left * for@degreea.

NOTE: Please follow the comments
to set the startup location correctly

rollArm toPos armReverseDrop wait true v

to shake down Byte by rolling its arm

rolling the arm at high speed rollArm toPos () wait faise ~ To simulate the end state
to achieve fully parking of the last step

1L/ wait true »

rollArm toPos

munnmmoumit true *



Advanced Ultlls




Advanced Arm Control

define - .
rollArm toPos pos wait wait

To support both sync/asyn arm rolling
using conditional branches

spin ArmMotorGroup ¥ to position pos degrees ¥ .

spin ArmMotorGroup * toposition pos degrees * ¢ and don't wait

Using armToPosition variable
to cache the expected arm degrees

Using a wait loop

to wait for the robot arm

to reach the cached degrees
before the next step

define . .itUtilArmComplete

wait until ArmMotorGroup * positionin degrees *+ = armToPosition



Advanced Intake Controls

define . . KeBlock

Enhanced intake function win IntakebotorGroup > 1o position () degress ~ B
using the Bumper Switch sensor

i i ituntil  IntakeB v
to ensure intaking completely - umper v pressed?

Enhanced drop function
using Bumper Switch sensor and timer
to ensure dropping completely




Intake Drop Pattern and Upgrade




We found in VR
Intake Drop Pattern

define G al3Purple2

intake the purple block @
ﬁ

Do something

for-intaking block
ntake the block —_—

drop the purple block

Do something
for droping block

rop the block ntake 1 block per batch rop 1 block per batch

any block collect task




We Upgrade in VIQRC

Intake Drop Pattern Intake Drop ++

ntake n blocks per batch rop n blocks per batch
@ @

We Need

Same drivetrain
| Big intake
Big storage

Collect 6 blocks in VR Collect 73 blocks in offline VIQRC
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