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#regi on VEXcode Generated Robot Configuration
i mport math

i mport random

from vexcode_vrc inport *

fromvexcode _vrc.events inport get_ Task func

# Brain should be defined by default
brai n=Br ai n()

© 0o ~NO UL WDN P

10 drivetrain = Drivetrain("drivetrain", 0)

11 arm nmotor = Mtor("Armvbtor", 3)

12 rotation = Rotation("Rotation", 7)

13 i ntake_notor = Motor ("I ntakeMtor", 8)

14 optical = Optical ("Optical", 11)

15 gps = GPS("GPS', 20)

16

17 #endr egi on VEXcode Generated Robot Configuration
18 i mport math

19 i nport random

20 from vexcode_vrc inport *

21 fromvexcode _vrc.events inport get_ Task func

22

23 br ai n=Brai n()

24

25 drivetrain = Drivetrain("drivetrain", 0)

26 arm notor = Mtor("Arnmbtor", 3)

27 rotation = Rotation("Rotation", 7)

28 i ntake_notor = Mtor ("I ntakeMtor", 8)

29 optical = Optical ("Optical", 11)

30 gps = GPS("GPS", 20)

31

32 #endr egi on VEXcode Generated Robot Configuration
33 e

34 #

35 #  Project: VEXcode Proj ect

36 #  Author: 33001A

37 # Created:

38 # Description: VEXcode VR Python Project

39 #

40 e

41

42

43 #PI D stands for Proportional Integral Derivative Controller
44 #lt is a control mechanismto mnimze uncertainty and error in novenent
45 #The proportional term decides how fast the controller is going to approach the de

sired val ue

46 #The integral termgathers the cunulative error and adds it to the output to accou
nt for the residual error

47 #The derivative termestimates how the error is going to change in the future and
adds it to the controller by getting the rate of change

48 #Utimately, it creates a control nechani smthat approaches a value nore snoothly
and correctly

49
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50 #Pid controller class initialization

51

52 cl ass pidController:

53 #Const r uct or

54 def __init_ (self, kP, kl, kD, dt):

55 #Proportional constant

56 sel f. kP = kP

57 #l nt egral const ant

58 sel f.kl = ki

59 #Deri vati ve constant

60 sel f. kD = kD

61 #Ti me di fference between each pid update

62 sel f.dt = dt

63 #lntegral term (since we want to preserve the value of the

64 #integral after each PID nmethod call due to the integral being

65 #cumul ative, we declare it as a class attribute unlike the proportional an
d derivative terns)

66 self.integral = 0

67 #lLast error value in the last call of the PID nethod

68 self.last_error =0

69 #lnitial velocity is set at 100%

70 sel f.vel = 100

71

72 #The main PI D net hod

73 def pid(self, desired_velocity):

74 #finding the error value by subtracting current velocity fromthe desired
vel ocity

75 error = desired_velocity - drivetrain.velocity(PERCENT)

76

77 #Mul tiplying the error by the proportional constant to deci de how aggress
vel y

78 #the controller is going to approach the error

79 proportional _error = error * self.kP

80

81 #Finding the integral of the error by nultiplying the error with dt to fin
d the

82 #cunul ative error (the area between the desired velocity and pid velocity
graph)

83 self.integral += error * self.dt

84

85 #Finding the rate of change in the error to find the derivative term

86 derivative = (error - self.last_error)/self.dt

87

88 #Saving the |l ast error

89 self.last_error = error

90

91 #Returning the addition of all terns nultiplied by constants and the curre

nt velocity to output to the drivetrain

92 return drivetrain.velocity(PERCENT) + (proportional _error) + (self.integra
| * self.kl) + (derivative * self.kD)

93

94 #PI D resetting nethod for each new novenent

95 def reset pid(self):

96 self.integral = 0
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97 self.last_error =0

98

99 #lnitializing PID

100 #The constants were tuned by trial and error to find the best values w thout osci
| ation

101 pid = pidController(0.5, 0.3, 0.025, 0.1)

102

103 #size of a field tile in inches

104 tile_size = 24

105

106 #I npl enent i ng basi c odonentry by storing coordinates (in inches),

107 #with initial value set according to starting location H (position (0, 0) is the c

enter of the field)
108 position_x = tile_size * 1.5
109 positiony =tile size * -2.5

110

111 #Turns the robot to the direction of (x, y), where x and y are neasured in tiles

112 def turn_to(x, y):

113 #The difference between the robot's y position and the desired y position

114 dy = tile_size * y - position_y

115

116 #The difference between the robot's x position and the desired x position

117 dx = tile_size * x - position_x

118

119 #The angle (in degrees) between the desired direction and a line turned 90 deg
rees clockw se to the heading

120 angle_to_turn = math. degrees(nat h. at an2(dy, dx))

121 #The function math.atan2(x, y) inverts angles correctly in all cases.

122 #For exanple, math.atan(-1/ 1) = math.atan(1 / -1) but the angle between (0,
0)

123 #and (-1, 1) isn't equal to that between (0, 0) and (1, -1)

124 #A detailed explanation is given in https://en.wi ki pedi a. org/w ki /Atan2

125

126 #The nmethod turn_to_headi ng(theta, unit) turns the robot towards the heading t
het a

127 #Since angle_to_turn is the angle between the desired direction and a line tur
ned 90

128 #degrees clockwi se to the heading, 90 - angle to turn is the heading correspon
ding to (x, vy)

129 drivetrain.turn_to_heading(90 - angle_to_turn, DEGREES)

130

131 #Turns the robot to (x, y) where x, y is nmeasured in tiles using stored coordinate

s, nmoves to (x, y) for a specified percentage and then updates coordi nate val ues
132 def move_to(x, y):

133 #d obal i zi ng position_x and position_y to globally update the val ues
134 gl obal position_x

135 gl obal position_y

136

137 #Turning to direction of (x, vy)

138 turn_to(x, vy)

139

140 #Resetting PID val ues before noving

141 pid.reset _pid()

142
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143 #lLength determ ned by the distance formula

144 drivetrain.drive for(FORWARD, math.sqrt(pow(tile size * x - position_x, 2) + p
owmtile_size * y - position_y, 2)), |NCHES)

145

146 #Updating stored position val ues

147 position_x = tile_size * x

148 positiony =tile_size * vy

149

150 #Moves the robot back x inches and updates the stored coordi nate val ues

151 #Uni fi es both backwards and forward novenent since negative X

152 def move_for(x):

153 #d obal i zi ng position_x and position_y to globally update the val ues

154 gl obal position_x

155 gl obal position_y

156

157 #Resetting PID val ues before noving

158 pi d.reset _pid()

159

160 #Movi ng backwards x inches

161 drivetrain.drive_ for(FORWARD, X, | NCHES)

162

163 #Updat i ng stored position val ues

164 position_x += x * math.sin(math. radi ans(drivetrain. headi ng( DEGREES)))

165 position_y += x * math. cos(math. radi ans(drivetrain. headi ng( DEGREES)))

166

167 #Thread that continuously updates the drivetrain's velocity in the background usin
g the PID

168 def pid_thread():

169 whil e True:

170 drivetrain.set _drive velocity(pid.pid(pid.vel), PERCENT)

171 #Updat es occur every dt seconds

172 wai t (pid.dt, SECONDS)

173

174 #Function that spins the intake notor forward until the optical sensor detects an
obj ect

175 def pick _up():

176 i nt ake_not or . spi n( FORWARD)

177 wai t (100, MSEQ)

178 #Spins the intake notor 15 miliseconds |onger each loop until it detects an ob
j ect

179 whil e not optical.is near_object():

180 wai t (15, NMBEQ)

181 #To force an update in the optical sensor

182 #Wthout it, the optical sensor can get stuck into thinking there is alway
s an object close by

183 move_for (0.001)

184

185 #St ops i ntake notor

186 i nt ake_not or. st op()

187

188 #Function that spins the intake notor forward until the optical sensor detects an
obj ect

189 def drop():

190 i nt ake_not or . spi n( REVERSE)
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191 wai t (100, NSEC)

192 #Spins the intake notor 10 miliseconds |onger each loop until it detects an ob
j ect

193 while optical.is _near _object():

194 wai t (10, MBEC)

195

196 #St ops i ntake notor

197 i nt ake_not or. st op()

198

199

200

201 #Mai n nmovenent net hod

202 #Thr oughout the whole main nethod keep in nind that nove _to both turns and noves t
owards the desired location, the turn_to functions are nostly to drop and pick up triba
I'ls

203 def main():

204 #Setting the drivetrain turn velocity to 100%

205 drivetrain.set_turn_velocity(100, PERCENT)

206

207 #Setting the armnotor velocity to nmax

208 arm not or. set _vel oci ty(100, PERCENT)

209

210 #Ext endi ng the arm

211 arm notor. spin_for (FORWARD, 5, TURNS)

212

213 #Moving forward for a small anpbunt to not touch the back wall before turning

214 nove_for(2)

215

216 #Moving to the front of the goal to drop prel oad

217 move_to(2, -1.5)

218

219 #Pr el oad drop

220 drop()

221

222 #Backpedal to not hit goal post

223 move_for (-12)

224

225 #Go near the second tribal

226 nove to(2.4, -2.4)

227

228 #Turn and pick up the second tri bal

229 turn_to(3, -3)

230 pi ck_up()

231

232 #CGo near the goa

233 move_for (-12)

234 nove_to(2.25, -1.5)

235

236 #2nd triball drop

237 drop()

238

239 #Backpedal i ng to not hit goal post

240 nmove_f or (- 6)
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241
242
243
244
245
246
247
248
249
250

#Go to and pick up 3rd tribal
move_to(1l.5, -2.65)

nmove _to(0.5, -2.65)

pi ck_up()

#CGoi ng back to the goa
nmove_for (-20)

#Reposi tioning backwards to prevent throwi ng off stored position values by con

tacting the walls

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292

drivetrain.turn_for( , 30, )
nmove_for(-12)

nmove _to(1.5, -1.20)
drivetrain.turn_to_headi ng(60, )

#3rd triball drop
drop()

#Backpedal to not hit goal post
nmove_f or (- 6)

#Moving to the 4th triball and going back to the goa
nmove to(0.4, -1.75)

turn_to(-0.25, -1.9)

pi ck_up()

drivetrain.turn_for( , 10, )

nmove_for (-16)

nmove_to(1l. 65, -0.85)

#4th triball drop
drop()

#Maneuvering to the 5th triball and going back to the goa
nmove_for(-12)

nmove _to(0.4, -1.25)

turn_to(-0.5, -1.25)

pi ck_up()

nmove_for(-12)

nmove _to(1.5, -0.5)

#5th triball drop
drop()

#6th triball pick up
nmove _to(0.4, -0.25)
turn_to(-0.4, -0.25)
pi ck_up()
nmove_for(-12)

move to(1l.5, 0)
turn_to(2, 0)

#6th triball drop
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293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345

drop()

#7th triball pick up
nmove_to(0.4, 0.75)
turn_to(-0.2, 0.75)
pi ck_up()
nmove_for(-12)

nmove to(1.5, 1)
turn_to(3, 0)

#7th triball drop
drop()

#8th triball pick up
move_to(0.4, 1.35)

pi ck_up()
nove_for (- 16)

nmove to(1l.5, 0.5)

#8th triball drop
drop()

#intermediate step to not raminto wall
nmove to(1l.5, 1.5)
move_to(2.45, 2.3)
drivetrain.turn_for( , 10, )

#9th triball pick up
pi ck_up()
nmove_for(-12)

move _to(2.3, 1.5)

#9th triball drop
drop()

#10th triball pick up
nmove_for(-12)
nmove_to(0.75, 2.5)
turn_to(0, 2.5)

pi ck_up()
nove_f or (-20)
drivetrain.turn_for( , 45, )

nove_f or (- 6)
nmove _to(2.5, 1.35)

#10th triball drop
drop()

#11th triball pick up
nmove_for (-30)
move _to(-1.5, 2.5)

#Sl owi ng down to prevent ranming into the tribal
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346 pid.vel =70

347

348 #Usi ng i ntake_notor. spi n(FORWARD) because using pick up() doesn't work while m
ovi ng

349 i nt ake_not or . spi n( FORWARD)

350 nove_to(-2.25, 1.5)

351 drivetrain.turn_to_headi ng(180, DECREES)

352

353 #11th triball drop

354 drop()

355

356 #runni ng both threads
357 vr_thread(pid_thread)
358 vr_t hread(nain)

359
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