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Introduction to our VR
Skills Prograomme

Our team, 1816X, has been very successful in this
year's VR Skills for Over Under, currently ranking 21st
in the world in Middle School with 70 points.
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In our programme, we first collect and score the
tri-balls in the numerical order as shown above, with
the red tri-balls being scored in the blue goal and the
other ones in the red. Then we go to the matchload
zone in the top left, and shoot two triballs towards the
other side. Then we collect the remaining tri-balls and
score it into the red goal before time runs out.



Setting all the Variables

We have split our
programming routine
into 3 parts, so we can

easily navigate our way
around the code and
make adjustments to
separate parts of the
code.

# Setting all events\and wariables
scoreFieldTriballs = Byent()
useMatchloads = Event()

scoreAllianceTriball = Event()
numberOfMatchloads = 0

This variable is to keep
track of how many
times we have used a
tri-ball from the
matchload stations.



Creating the Functions

In the prograomme, we have utilised the sensory
readings of two sensors in 3 different functions, one
for driving towards the matchload bar and two for

spinning the arm up or down.

def driveToMatchloadBar():

global scoreAllianceTriball, messagel, scoreFieldTriballs, useMatchloads, numberOfMatchloads
drivetrain.drive( )

while not optical.is_near_obYagt():

wait(5, )
drivetrain.stop()
numberOfMatchloads = numberOfMatchloads + %
brain.screen.print(number0fMatchloads)

We analysed where the
optical sensor was on
the hero bot, and saw
how it is placed behind

We can utilise the drive
forward command as it
may be at a varied
distance to the

the intaoke such that it matchload bar. This

can identify whether a function guarantees

tri-ball is there or not. the fact that the robot

It can also be used to will be in a position to

detect the matchload intake the tri-ball from
bar. the corner.

We can constantly
update the number of
times we have went to

the matchload bar.




Creating the Functions 2

def spinArmUp(degrees):
global scoreAllianceTribadl, messagel, scoreFieldTriballs, useMatchloads, numberOfMatchloads
arm_motor.spin_for(

def spinArmDown(degrees):

, (Gegrees x 7.14), , wait=False)

global scoreAllianceTrIeall, messagel, scoreFieddTriballs, useMatchloads, numberOfMatchloads

arm_motor.spin_for(

We have used two
separate functions for
spinning the arm so
that it could be easier
to differentiate when it
Is moving up and
down.

, (dtgsees x 7.14), wmwait=False)

We have used a local
variable of ‘degrees’ to
see how much the arm

motor will spin and
which position it will be
in.

We found out that the maximum the Arm
Motor span in degrees is 1200. We also found
out that the maximum the rotation sensor
span was 168 degrees. Since the rotation
sensor's rotations were much more accurate
to how much the Arm Motor actually moved,
we decided that it would be better to use
those values. However, we could not just place
those values in the spin for command as it
was not the same. So we found out that the
ratio of the rotation sensor to the motor's
values are 1: 714. We multiplied this to get our
desired value of rotation.



Setting all of the Velocities
and Values

It is essential that we set velocities for all of the
motors that we use as it changes many factors such
as how quick we can score points.

# Setting all values and velocities before starting
def main():
global scoreFieldTriballs, useMatchloads, scoreAllianceTriball, numberOfMatchloads
numberOfMatchloads = 0
rotation.set_position(@, )
arm_motor.set_velocity(100, )

intake_motor.set_velocity(100, )
drivetrain.set_heading(0, )
drivetrain.set_drive_velocity(100,
drivetrain.set_flurn_velocity(100,
scoreAllianceTriball.broadcast()

It is essential for the
intake and the arm
motor to be at 100%
velocity as it means that
it can shoot and move at
the fastest rates. In our
programme, speed is of
the most important thing
and we need everything
to be fast.

Towards the end of the
programme, my position
and heading varies due
to the fact that we have
used lots of conditional
logic. This means that we
can go to specific
headings at the end and
our progromme can still

be accurate. This signals that we can

Qo to the next part of the
programme,



Scoring the Alliance
Tri-balls

In this part of the programme, we score our allionce
preload and the second alliance tri-ball into the blue
goal. This is because we can score them in any goal
and it would be more efficient if it was in the blue
goal.

def onScoreAllianceTriball():
global scoreFieldTriballs, useMatchloads, scoreAllianceTriball, numberOfMatchloads
arm_motor.spin( )
drivetrain.drive_for( , 1100, )
drivetrain.turn_for( , 1457 )
wait(0.38, )
intake_motor.spin(
wait(e.57, )
drivetrain.turn_for(
intake_motor.spin(
drivetrain.drive_for(
intake_motor.spin(
wait (0.3, )
drivetrain.turn_for( , 90,
drivetrain.turn_for( , 90,
drivetrain.drive_for( , 200,
drivetrain.turn_for( , 90,
scoreFieldTriballs.broadcast()

We can easily score both
triballs in around 5
seconds.

This signals that we can
Qo to the next part of the

programme,
We hard-coded the start

as we knew our starting
position and it is very
easy to get the exact
values you need.



Scoring the Tri-balls on the

Field

In this part of the programme, we score all of the
tri-balls which are on the field.

def onScoreFieldTriballs():

global scoreFieldTriballs, useMatchloads, scoreAllianceTriball, numberOfMatchloads

intake_motor.spin/(
drivetrain.drive_for(
in.turn_for( 5
)
in.turn_for(
drivetrain.drive_for(
drivetrain.drive
drivetrain.drive_

intake_motor.spin(

drivetrain.turn_for(
drivetrain.dri
drivetrain.dri
drivetrain.turn_for(
intake_motor.spin(
drivetrain.drive_
drivetrain.tur
drivetrain.dri

drivetrain.drive

drivetrain.drive_for(
wait(0.3, )
intake_motor.spin(
drivetrain.turn_for(
drivetrain.drive_for(
drivetrain.turn_for(
drivetrain.drive_for(
intake_motor.spin(
drivetrain.drive_for(
drivetrain.

drivetrain.

drivetrain.dr A
drivetrain.turn_for(
drivetrain.drive_for(
drivetrain.drive_for( , 209
drivetrain.turn_for( , 230,
drivetrain.drive_for(
drivetrain.turn_for( , 140,
drivetrain.drive_for(
drivetrain.turn_for(
drivetrain.drive_for(
drivetrain.drive_for(
drivetrain.turn_for(

drivetrain.dri r 600,
drivetrain.d r 600,
drivetrain.

drivetrain.dr r , 495,
drivetrain.tur i , 139,
useMatchloads.broadcast()

This signals that we can
Qo to the next part of the
programme.

Intaking t

Tri-balls into

Scoring
Tri-balls in
the Goal

We decided to hard code
this entire section
because all of the

tri-balls had
predetermined positions.

This means that we have
scored 6 tri-balls into the
red goal and 2 alliance
tri-balls into the blue
goal, equating to 40
points. This has been
achieved in 25 seconds.



Using the Matchloads and
Scoring

In this part of the programme, we utilise the
matchloads and we use our functions to score the
highest number of points.

def onUseMatchloads():
global scoreFieldTriballs, useMatchloads, scoreAllianceTriball, numberOfMatchloads
intake_motor.spin( )
drivetrain.drive_for( , 1100, )
drivetrain.turn_for( ;455 )
driveToMatchloadBar()

drivetrain.drive_for( 700 , wait=False)

spinArmUp(160)
wait(1.7, )
drivetrain.turn_for(
intake_motor.spin(
drivetrain.drive_for(
wait(0.5, )
drivetrain.drive_for(
intake_motor.spin(
drivetrain.turn_for(
spinArmDown (160)
wait(1.7, )
driveToMatchloadBar()
drivetrain.drive_for( 00 , wait=False)
spinArmUp(160)
wait(2, )
drivetrain.turn_for(
intake_motor.spin(
drivetrain.drive_for(
wait (0.5, )
spinArmDown(160)

We have utilised two cycles of
matchloads, this is because
this cycle is very time-taking,
with one cycle taking
approximately 5 seconds. The
matchloads consistently land
in the tile which has been
highlighted. This allows us to
later score them when we get
to that side of the field.



Using the Matchloads and

The different
positions are
visible. These
normally
affect results.

Scoring 2

intake_motor.spin(
drivetrain.drive_for(

drivetrain.turn_for( 25 NOVigOtiﬂg
drivetrain.drive_for( 500 the field
drivetrain.turn_for( .
—— : while
drivetrain.drive_ for( . .
drivetrain.turn_for( mtokmg Q
drivetrain.drive_for( , 1500, tri-ball and
drivetrain.turn_for( 5 getting
drivetrain.drive_for( reQdy to
drivetrain.turn_for( . shoot it.
intake_motor.spin(
drivetrain.drive_for( , 400, )
while not not optical.is_near_object():
wait(5, )
wait(0.2, )
drivetrain.turn_for( ¢ Woiting until
intake_motor.spin( | have fu[[y
dr;veToMgtchloadBar() released the
ervet rain.tu rn_for( 2 tri-ball
intake_motor.spin(
drivetrain.drive_for( , 250, ) before
while not not optical.is_near_object(): gettmg the
wait(5, ) tri-ball from
wait(0.2, ) the corner.
drivetrain.turn_for( 6
drivetrain.drive_ for(
intake_motor.spin(
drivetrain.turn_for( 43, o
drivetrain.drive( ) DI’IVIﬂg
while not optical.is_near_object(): towards the
wait(5, ) matchloaded
drivetrain.stop() tri-balls and
drivetrain.drive_ for( 20 try]ng to
drivetrain.turn_for( 90 score them.

intake_motor.spin(

wait(0.5, )
The tri-balls that | had
previously matchloaded, while
consistently being in that one
tile, still had different

placements. The better these
placements are, the more 9
points | score.



Using the Matchloads and
Scoring 3
The remainder of this progromme ends it by scoring

two more tri-balls into the goal. One is from the
matchload section and one is from underneath the

elevation bar.

drivetrain.turn_to_heading(0, Iijove‘%secjthE?turn
. to heading command

here because the
conditional logic prior

drivetrain.drive_for(
intake_motor.spin( )
. ol . _45 |
dr}vetraln.turn_to_headlng( 5. to this does not
driveToMatchloadBar() guarantee the

drivetrain.drive_for( , 200, heading the robot will
drivetrain.turn_to_heading(-150,

be in.
intake_motor.spin( )
drivetrain.drive_for( , 200,
wait (0.3, )
drivetrain.turn_to_heading(45,
drivetrain.drive_for( , 600, On our best run, we
drivetrain.turn_to_heading(90, managed 70 points,
intake_motor.spin( ) where every single
drivetrain.drive_for( + 835, tri-ball ended up
drivetrain.drive_for( , 600, being scored for 5

drivetrain.turn_to_heading(180, points.
drivetrain.drive_for( , 1500,

drivetrain.turn_for( , 90,

intake_motor.spin( )
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