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Composition

Ouerview

The architecture of the virtual robot in our project is
designed to mimic the real-life VEX robotics systems while
integrating advanced programming concepts for efficiency and
control.

Design Patterns

Singleton Pattern
e Purpose: Ensures that a class has only one instance and
provides a global point of access to it. This pattern 1s
crucial 1n our project as the robot, does not have multiple
instances of the same component.
e Implementation:
o Classes like Chassis, Intake, and Robot are designed as
singletons.
o The constructor (__init__) checks if __instance__ is
None. If it is, it creates a new instance; otherwise, it
raises an exception to prevent multiple instances.

Facade Pattern
e Purpose: Provides a simplified interface to a complex
subsystem. By doing this, 1t hides the complexity of the
system’s components and their interactions, making them
easler to use.
e Implementation:
o The Robot class acts as a facade, wrapping the
functionalities of subsystems like Chassis and Intake.
o It exposes simplified methods for complex actions (e.g.,
move_to_point, shoot) which internally manage the
detailed workings of these subsystems.
o This approach allows for a clean and simple 1interface
for controlling the robot's movements and actions.



Functions & Sensors

Keu Functions

Movement Functions
e move_to_point(x, y):

o Purpose: Moves the robot to a specific point on the
field using GPS coordinates.

o How It Works: It calculates the distance and angle to
the target point and then commands the drivetrain to
turn and move the robot accordingly.

o Usage: Essential for navigating to specific locations on
the field for tasks like scoring or collecting triballs.

targetAngle

Ay 180
Azx T
turnAngle = formatAngle ( targetAngle - robotAngle )

TargetAngle = tan! (

Distance = \.!".A.rg + Ay? '?“
move_to_point() calculations

o face_coord(x, y, aiming, offset):

o Purpose: Rotates the robot to face a particular
coordinate, with options for aiming and offset
adjustments.

o Functionality: Determines the angle between the robot's
current position and the target coordinate, then rotates
to align with this angle.

o face_angle(angle):

o Purpose: Purpose: Orient the robot to face a specific
absolute angle relative to the field.

o Functionality:The robot calculates the difference
between 1ts current heading and the desired absolute
angle. It then rotates in the most efficient direction
to align itself with the specified angle.



Asynchronous Functions
e shoot_while_move_to_point(x, vy, d):

o Purpose: Enables the robot to shoot a triball while
moving towards a specific point on the field.

o Functionality: The robot begins moving towards the
target coordinates (x, y). Once it has traveled a
specified distance d, the intake motor is activated to
simulate shooting. This function 1s particularly useful
for scoring points efficiently as 1t combines movement
and shooting into a single, fluid action.

e intake_ball_at_point(x, y):

o Purpose: Automates the process of intaking a triball at
a specific location on the field.

o Functionality: The robot navigates to the vicinity of
the coordinates (x, y). Upon reaching the approximate
location, the intake system 1s activated to collect the
triball. This function 1s essential for tasks that
involve collecting triballs from specific field
locations.

Sensor Utilization

GPS for Navigation
e Functionality: Provides real-time positional data for the
robot, critical for accurate movements and strategy
execution.
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Skills Route
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PaPt E Matchload 5 Balls from Load Zone 1

Intake
Triballs "o

Shoot Triballs




PSPt 3 Take as much as possible from load zones

(1)

Take 1,
put 1 on
ground

Final Score: 8l
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import math
import random

1
2
3
4 from vexcode vrc import ¢
3
&

from vexcode vrc.events import get_Task_func

brain=Brain(y

rain(®drivetrain®, 0}
Motor (“ArmMotor™, 3)
["Retatien®™, T)
takeMotor™, 8)
i, 11]

<8 daf format_angle(a):
29 aign 1
30 if a < 0:

35

45 class Coord:

46 daf minit_'_l.- Lf, %, ¥y, theta=0):
7 self.x x

48 1f.¥y ¥

49 self.theta theta

class Chasals:

58 raise Exception("You cannct create anoct

=4

60 daf face_anglesol
Bl drivetrain, se

ity {100, PERCENT)
x_positien{MM), gps.y_pos

tion(MM), gps sading ())

e langle -

target_angle = $0 - math.atanZidy, dx) * 180 / math.pi

Af aiming:

target _angle -

T8 drivetrain.turn_for (RIGHT,
75 elue:

g1 drivetrain.turn for(RIGHT, float(format angle(target angle posi
83 daf move_to_pointizelf, x, ¥li

B4 drivetrain.set_drive welocity{l0Q, PERCENT)
Coord (gps.x_position(HM}, gps.y_p<

on{MM), gps-heading()]

S0 dist (mach.sqgriddxe+**2 + dy*+*2))

82 target _angle an math.atanz (dy, dx} * 180

24 drivetrain. t for (RIGHT, float (format_angle (Larget_angle - position.thetad), [
a5

96 drivetrain.drive_fo

58 daf move_to point_backward{self, =, y):
etrain. & drive city (LOQ, PERCENT)
tion Coord (q| ion{MM}, gps.y_po

(1), gy

105 dist (mach.sqridde**2 + dy*+2))

107 target_angle a0 math.atanz (dy, dx) * 180 / math.

angle (180 + target_angle -

108 drivetrain. for (RIGH 1t [ fore

dist, MM)

111 drivetrain.drive_fori(R

13 def shoot while move_to poink(self, =, y, d):
114 deivetrain, set_drive welocity{l0Q, PERCENT)



115 position = Coord(gps.x_position (MM}, gps.y_position(dM), gps.heading())
116

117 da = x - position.x

118 dy = y - position.y

1%

120 dist = (math.sgrtidx**2 + dy**2)}

121

122 tapget_angle = 90 - math.actan (dy, dx) * 180 / math.pi

123

124 drivetrain.turn_for (RIGHT, float(format_angle [target_angle - position.thetal), DEGREES)
125

126 drivetrain.deive_for(FORWARD, d, MM)

127 intake_motor . spin{REVERSE)

128 drivetrain.drive for|FORWARD, dist-d, MM)

129

130 def shoot_while_move_to_point_backward(self, x, y, di:z

in deivetrain.set_drive velecity(100, PERCENT)

132 position = Coordigps.x_position (MM}, gps.y_position{MM), gps.headingi))
133

134 dx = x - position.x

135 dy = y - position.y

136

137 dizt = (math.agreidx**2 + dy**2))

138

139 target_angle = $0 - math.atanZ (dy, dx} * 1B0 / math.pi

140

141 driwtrain_turn_for {RIGHT, Eloﬂttfnmt_angl¢[1l0 * targ:t_.:mgle = position.theta)), DEGREES)
142

143 drivetrain.drive_for (REVERSE, d. MM)

144 intake_motor . spin{REVERSE)

145 drivetrain.deive_for(REVERSE, diat-d, MM)

146

147 def intake ball at pointiself, x, yhi | Intake a triball at a point, i
148 dri\retr.:in_:et_drive_velo:ir,yﬂﬂﬂ; PERCENT)

149 position = Coord(gps.x_position (MM}, gps.y_positioni{dd), gps.headingl))
150

151 dx = x - position.x

152 dy = y - position.y

153

154 dist = (math.sqrtidx"*2 + dy=*2))

155

156 target_angle = 90 - math.atanidy, dx} * 180 / math.pi

157

158 drivetrain.tern_for (RIGHT, float (format_angle [target_angle - position.thetal), DEGREES)
159 intake_motor . spin{FORWARD)

160 drivetrain.deive_for{FORWARD, dist - 300, HM) pfore t
161

162 elass Intake:

163 __instance__ = Hone

164

165 def _ init (self):

166 if Intake.__instance__ i Mone:

167 Intake. inatance__ = self

168 elee:

169 raise Exception("You cannst create another Intake class®™)
170

171 daf shoot (self, turns): # Shoot a triball by r ing a specific turn
172 intake_motor.spin_for (REVERSE, turns, TURNS)

173

174 elass Rebok:

175 __inscance__ = Mone

176

177 def __indt__(self):

178 if Robot._ _instance _ is Hone:

179 Robot._ instance_ = self

1g0 aelf.chasais = Chasais()

181 self.intake = Intake()

1g2 alsa:

183 raize Exception("You cannct create another Robot clasa®)
184

185 @staticmethod

186 def get_instance () :

187 if Robot.__instarce__ im Hone:

18 Robot ()

189 raturn Robot._ instance_

150

191 dataticmathod

192 def face_angle(angle) :

193 Robot. __instance .chassis.face_angle (angle)

194

155 fstaticmethod

196 def face_coordix, y, aiming=False, offset=0):

187 Rebot._ inmstance_ .chasala.face_coord(x, y, aiming, offsek)
158

199 fstaticmathed

200 def move_to_pointix, ¥h:

201 Rebot. instance  .chassis.move_to_point(x, ¥)

202

203 dstaticmathod

204 def move to point backwardix, y):

205 Robot.__instance_ .chassis.move_to_point_backward(x, y)

206

207 Betaticmethod

208 def shoot_while_move_to_point(x, y, d):

209 Robot._ instance_ .chassis.shoot_while_move_to_poiatix, y, d)
210

211 dstaticmathod

212 def shoot while move to point backward(x, vy, d}:

213 Robot._ instance_ .chassis.shoot_while_move to point_backward(x, y. d)
214

215 Betaticmethod

216 def intake_ball_at_pointi(x, y):

2117 Robot.__instance_.chassis.intake_ball_at_peint (x, y)

218

21% Bstaticmethod

220 daf shoot (turns}:

221 Robot._ imstance_ .intake.shoot (turns)

222

223

224 ber 1

225

226 § Add project code in "main®

227 def maini):

228 #initalize oc s

229 robot = Robot,get_instance()

EET]
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232
233
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235
236
237
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23%
240
241
242
243
244
245 ’
246 intake motor.spin (FORWARD)
247 = _angle {20}

248
2439
250
251
252
253
254
255
256
257
258
25%
260 .
281 robot.intake ball at point{-125, =-600)

262 3 ¢ _move_to_point (700, =300, @)
263

JRWARD }

t_backward (=250, -1500)

int{-900, -300)
w_to_point_backwardi{-600, -300, 0]
100, MM}

¢_mowe_to_point (500, -300. 200)

point{=-100, O)
ove to point (700, 200, 0)

at{-128, &00})
e_to_point (700, 0. 1000

264
265

it point (-125, -1100)
_to_peint (800, -200, 200)

point{-125, 1100}
e to point (900, 300, 3000

1600, 1600)

at_pol

n_to_position(0.9, TURNS, wait=False)

375-150"1)

ot (1.2)
1_to_position(3.35, TUBNS, wait=False)

a

robot.d

robot . fac

_at_point (-1600, 1600)
e coord (-1600, 1600]

wWaitil. SEC g}

) [FORWARD)
-1600, 1600)

robot .move_to_point {500, 1500)

intake_motor.spin (RE
robot.m nt {1500, B50)

waiti0.2, SECONDS)

at point (1600, L1600)
11600, 16000
3]

nt_backward (1500, 11000

wr_thread{main}

e 2813 VR Skills Template
https://github.com/hhelibeb/2813VRskillsLib
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