Main Program Loop
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Robot Main implements the framework and
scheduler For wour robotics program.
It should not be necessary to modify the
Framework. You should be able ko implement ot for Feart to new DS data
vour code within the Follawing VIs. new DS data, such as mode or jovstick changes.
1. Begin.wi
Called First ko Open 10, initialize daka walues, Create 1[0 sessions ["Teleop Enabled”
load settings From file, etc. and init ather
bot data.
2a, Autonomous Tkerative, vi ron oea @_

Called each kime an autonomous DS packetis | Tl = g% 4  UUUTEE = -
received and robok is enabled, i
OR.
2b. Autonomous Independent. i

Started at the beginning of autonomous init and
runs until the autonomous is disabled.

3, TeleOp.vi 3

Called each time a teleop DS packet is received
and robot is enabled.

4, Disablad, vi —
. . . Skart Robob Communication,
ru;:bau:lull':e;:-l; E?;ahb::nlarg? a packet is received and the E Rurs in parallel with user code.
5. Yision. vi ) o Start up loop that sends data back to Dashboard.

A parallel loop that acquires and processes D:g;’“ Options affect which data is sent back

camera images.
o ) Acquire camera images and
6. PeriodicTasks.vi i ) process them in parallel ko avoid

Parallel loops running at user-defined rates. clowing down other loops
7. Finish, vi

Called before exiting, so you can save data, Carry out periodic
clean up I/, ekc. tasks such as control loops
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“Begin.VI” part 1:
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This W1 is called before others so you can setup For execution.

add vour own data, open the typedef in the project and add controls ko the cluster, Then initialize the values here,

You may also wank to use the Robot Global Data to communicate between parallel loops.,

The data and Ij0 allocated here will be made available to the loops For camera, periodic, and to the Auto and TeleDp ¥Is, To

Select which bype of Autonomous skyle you'd like to use.

Makch Info

Independent is easier. It is called once at the beginning of autonomous
and is terminated when aukonomous ends,

Iterative is called for each communications packet, and vou should
complete the response and return within 20 miliseconds.

4+ Independent |

Autonomous Independent ., vi
FI

Auta |
Ind |

Autonamaus Settings, Aukonomous Style
Aukonomous Sektings, Y1 Refnum

CameraDevRef contains the data that will be sent ko the camera Function,
ou could allocake images or i references for the camera loop to contral,

Camera Address

Makch Info

Dashboard Options

CameraDevRef
192,168.0.90 Camera
: Enable bits for which data is automatically sent ko the PC Dashboard,
Devicestatus True means the data is sent back, False means it is skipped.
Dashboard Options
0 Analog 1 |F0
Channel nalog 2 [0
L Digital 1
4 Digital 2
Solenoid
0
0
0
5 @Robot Data
0
T

‘W atchdogDewR el

i

Robok Data
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Begin.VI Part 2
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Channel analog 2 [H0 Dashboard Options
k] | .
Digital 1
Mk} - Digital 2
Solenoid

i |®Robat Data

Robok Data
‘WatchdogDewRef =

Fobot Data is passed into the Autonomous, TeleOp, and
Disabled functions.

[nitialize user watchdog I
ko enabled state

Periodic data will be passed into the periodic loops the First time
they are called, Subsequent data changes probably need to use
the Robot Global Data.

Periodic Data

Periodic Data
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Teleop INIT
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Detived Robak State |00

[5hifter Solennid & (5ol 8.1}
|shifter Solenoid B (5ol &.2)]

Compressor (Relay 4.1
Pressure S (D10 4.1

Gripper CTRL Tove

[Gripper Solenoid A (5ol 8.3
|Gripper Solenoid B {50l &.4)

Prisk PYAT: 4.4

Armn PV 4.3

Kl £14K

fa["Tnit” -}

[ Initialize to read joystick 1 and set up motor for Robot

daprrizk]

Open

i B - RightMotorIreerted

LeftMotarInverted 3
Left Motor 41 | r

Right Makar

[ Init shifter solennids  {Uses JowStick] Trigger)

b5 =
S ] peH
[ovr |

Init Compressor and Pressure Swikch

4 |
] (Comp2r| Campzr
v |

Init Gripper Jovstick (need USBZ, Trigger Button) and solenoids

‘52 ] Joyreizk
=

3 v

‘etist P

e ]

Dpen
Vigtar

|Victor 'ﬂ

Arm PWMs

qu L vI Matar

Dpen

o
Vickar *
Do we need this?

#User LED ™

Set User LED when in Teleop

m
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Teleop EXECUTE
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T "Execute”, Default =

Shifter Solenoid & (5ol 8.1
Shifter Solenoid B (5ol 8.2)

‘Compressor (Relay 4.1
Pressure Sw (DI 4.1

_Enabled

Gripper CTRL T2

[Gripper Solenoid & (5ol 8.3
|Gripper Solenoid B (5ol &.4)

wrist P 4.4]  Le={

arm P 4.3] [l

[
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Robot_Drive.VI - This module controls the Motors and shifters. The Joystick Axis control the motor with the Y-Axis being the speed and the X-

Axis being the turn rate, the trigger button controls the shifter. If the button is pressed, we apply FALSE and TRUE to the solenoids, else, we apply
TRUE and FALSE. That’s all it takes to drive the robot with a dual speed gearbox.

| - "y
—
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JawstickDevRef 2 JovystickDevE,
DRIVE
m Jazrtich
s | TN A e s
RobotDriveDevRef 2 ais 1 i) PRI
DRIVE FobokDrivele
H‘,I'sz DRIVE
SolenoidDevRel 4 SHIFTER. SolencidDevh
dp [ Bttt 1 |- @
il Zet -
SolenoidDevRel 3 SalennidDevE
vl
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Manipulator.VVI — Controls the Pneumatic Gripper, Motor Driven Wrist and Motor driven arm. Buttons are used to control the wrist and a joystick
axis is used to control the arm (just to show variety).
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JoystickDevRef 2 JovystickDevRef
|IE: Jagrtich
[
SolenoidDevRef 4 et Button 1 f:... : WFalse vpf } SolenoidDevRef 2
2 A
SolenoidDevRel 3 SolenoidDevRef
=2
Bk
PityMDeviceRef 4 \WRIST PiyMDeviceRef 3 =
FYH Pk
4 o Motar o e
s Set et
[, [Button 2} Speed
Button 3 |4
PiyMDeviceRef PuyMDeviceRef 2
Far Fi'M
llnlfhh Platar FFH'
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Teleop STOP
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Derived Robat State

T

DRIVE

CLOSE

Shifter Solenoid & (5ol 8.1
Shifter Solenoid B (5ol 8.2)

Cle

‘Compressor (Relay 4.1

Pressure Sw (DI 4.1 Don't really care what happens over
here, we just shut everything down

and are exiting TELEQP. ..

Gripper CTRL Nawz]

[Gripper Solenoid & (5ol 8.3
|Gripper Solenoid B (5ol &.4)

wrist P 4.4]  Le={ Wter

Clase

arm P 4.3] [l Fiater
Close

Ak Jser LED: |
4 CIFF |

:@ [5et User LED ta toggle whenin Teleop]

[
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Auton: INIT

{3 Autonomous Iterative.vi Block Diagram on Robot500. lvproj/RT CompactRIO Target *

File Edit View Project Cperate Tools ‘Window Help

D [@] ©[m][7][25] [wal@ o [ 130t Application Fant |+ ][+ ]
 —r

"ia~

fa["Irit", Defaul v}

Detived Robot State [ O

Crive Path

PathIndex

IMotor Ref Drive Path (== DRINE
Path Index [o "070%

Right Motor Inverted
Left Motor Inverted
[Brme |

Madule Right Wheel
Channel &
Channel B

Decoding Type

fModule Left wheel
Channel A
Channel B

Left Encoder: 4:14,13
Left Encoder: 4:12,11

Gyro 101

m J
-
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Auton: EXECUTE: “Move” - Waypoint reached
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™ "Execute” -}

Ceetived Pobot State [0

W Mave BT
Drive Path ToTrue_vhf
PathIndes: +1

Reached Waypoink
Inc Indes and init next skep

Distance
FOEL]

»06L | |Distance-Right

Left Encoder: 4:14,13
Left Encoder: 412,11

f MIEL | |Angle
iy

PIEL ] |Angular Rate

Gyro 1:1

@
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Auton: EXECUTE: “Turn” - Waypoint reached
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1| "Execute” i
Detived Robot State [ O
W[ Turn” ~pf
Crive Path MTrue T}
PathIndesx -+
Mokor Ref
|
‘Waypaink
Hit a waypoint, time to increment index and
sek motors bo new parameters
Reached desired angle?

Diskance
FDEL

¥OEL | |Diskance-Right
-

Reset Devices - All measurements
are relative bo previous step

Left Encoder: 4:14,13
Left Encoder: 4:12,11

Stopped-Right
l_ »IGL | Distance-Left
- srrrrzszsrrsrirzrzsrzszozsozorozoood

Direction-Left

Gyro 101

nE JBL | |Angle
-

MIEL ] |angular Rate

|
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Auton: EXEUCTE: “Turn” - Waiting for waypoint
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Pathlnde:x ]
Motor Ref ]

W arypiaink

Reached desired angle?
Diskance
FDEL ]
»0BL | |Distance-Right
Left Encoder: 4:14,13
Left Encoder: 4:12,11
i PIEL] Angle
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Auton: STOP
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[Close T/G such as sensors only needed by Autonomous
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CLOSE
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Auton Front Panel
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Mode Power TurnRate  Waypoink
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Dashboard Front Panel
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Slot 1 Slot 2

&nalog Input &nalog Input
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Timeout in Camera Communications

Meed ko do four DS Als

Match Information

Mode Elapsed Time
00:00:00.0

Status

Disconnected
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