ANALOG
DEVICES

Using the Gyro & Accel Board On Your

Robot with LabVIEW

ADXRS450 & ADXL362
Gyro & Accel Board

FEATURES
e  Easy plug-and-play installation on the RoboRIO

e Integrates a single-axis, digital gyroscope and tri-axis,
digital accelerometer

e  No wiring harness required

e  Digital SPI output - no additional wiring or data
conversion required

e  Software support for LabVIEW, Java, and C++ is
included in the official FIRST libraries

NAVIGATE THE FIELD WITH ANALOG DEVICES

Analog Devices has designed a sensor board to help make
navigating competition fields much easier. In the past, the
analog sensors made available to teams relied on analog-to-
digital converters that were not optimized for precise sensor
measurement. Instead of teams assembling their own wiring
harness, the new sensor board simply connects to the SPI port
on the RoboRIO. The board (shown below in Figure 1) features
an ADXRS450 gyroscope and an ADXL362 accelerometer.
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Figure 1 - Board Image
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Figure 2 - Gyro Rotation Orientation

The ADXRS450 gyroscope is a “yaw-rate sensor” meaning that
only the yaw, or Z, axis is measured (see Figure 2 above).

For most applications, this single axis gyroscope should be
enough to track and maintain robot orientation during
autonomous and teleoperated game modes.

This guide will walk you through how to run the example code
on your RoboRIO and how to integrate a gyro into a mecanum
robot example.
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ADXRS450 & ADXL362 Gyro & Accel Board

TESTING THE GYRO & ACCEL BOARD

CONNECTING THE BOARD
To get started, plug the sensor board into the SPI port on the RoboRIO as shown below in Figure 3.
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Figure 1 - FRC Gyro & Accel Board installed on a RoboRIO

TESTING THE CODE

Once the sensor is connected to the RoboRIO, open LabVIEW, select the “Support” tab, and click on “Find FRC Examples”. A window
should appear with a list of all available examples for the RoboRIO (see Figure 4). Navigate to “Sensors > XRS450 SPI Gyro'.

JB NI Example Finder — b4
Browse  Search Double-click an example to open it. Information
) = Pneumatics ~ | |Description: A
Browse according to: (23 Robot and Moter XR5430 SPI Gyro
Task SPI
@ as gs . This example shows how to use
- the ro SEnsor
afety he XR5450 Gy
{7} Directory Structure 5 Sensors connected to 5PI.

2014 Ball Detection. lvproj
2014 Target Detection.lvproj
2015 Vision Example.lvproj

This example expects a USB cable
connected from your
development PC to the Type B
USB Jack (next to the power
input]) on the reboRIO.

Accelerometer Alarm.lvproj
Accelerometer Anglelvproj
ADXL345 [2C Accelerometer.hvproj
ADXL345 5P| Accelerometer.lvproj
ADXL362 5Pl Accelerometer.lvproj
Analog Gyro.lvproj

Devantech S5RF03 Sonar.lvproj

This example expects the Driver
Station to be running.

Encoder.lvproj
EZ1 MB1010 Sonar - Analog.lvproj
EZ1 MB1010 Scnar - Digital.lvproj
Internal Accelerometer.vproj
Limnit Switch.vproj
Linear Encoder.lvproj

Visit ni.com Meotor with Encoderlvproj
for more examples Switch Count.lvproj

Hardware - ¥R5450 SPI Gyro.hvproj
Find hardware ~ o

Requirements

frrrrerfefrE P e EE

L
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[ Limit results to hardware Add to Favorites Setup... Help Close

Figure 2 - NI FRC Examples
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ADXRS450 & ADXL362 Gyro & Accel Board Guide for FRC Teams

A project window similar to the one shown below in Figure 5 should appear once everything loads. Double-click on “XRS450 SPI
Gyro.vi” to open the program.

¥R5450 5P| Gyro.lvproj - Project Explorer - O s
File Edit Wiew Project Operate Tools Window Help

lmeSa| x b X||Ew|E-& o

ltems Files

He "‘V-}H‘ )

= [l Project: XRS450 SPI Gyro.lvproj
B+ B My Computer
'E'-EE' Dependencies
Do é Build Specifications

= Build Specifications

Figure 3 - XRS450 Example Project Explorer

A front panel similar to the one shown below should appear. Place the RoboRIO on a flat surface and click on the “play” symbol to run
the code. DO NOT touch or move the RoboRIO or the sensor until both LEDs on the front panel turn green. The sensor must run a
calibration routine upon start-up and should not be moved durng this time. Remember that this calibration routine must take place
every time your code executes, so don’t move the robot when first turning it on! Once the LEDs on the front panel are green, the
sensor is calibrated and ready for use. Spin the RoboRIO and give it a try!

XRS450 SPI Gyro.vi on XRS450 SPI Gyro.lvproj/NI roboRIO == [m] X
File Edit View Project Operate Tools Window Help

»=|@[n] E

HRS450
GYRO

"l SPI On-Board, CS0

XRS450 SPI yro.proNI roboRIO| <

Figure 4 - XRS450 Example Front Panel
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ADXRS450 & ADXL362 Gyro & Accel Board

If everything is working correctly, the dial should show the angle currently being measured by the sensor board. If you click the “Reset
Angle?” button, the gyro orientation will “zeroed” to whatever orientation the RoboRIO is facing. This is extremely handy if your driver
needs correct the sensor or change orientation during a match.

Take a look at the block diagram by pressing CTRL + E. This diagram shows the basics required to read data from the sensor. We will go
over using the sensor in a robot project in the next section.

5} ¥R5450 SPI Gyro.vi Block Diagram on XRS450 5P| Gyro.lvpraj/NI roboRIO - O X
File Edit View Project Operate Tools Window Help

o &= OIEI |L.|:||IE’ + | 15pt Application Font |~ | o~ l@ *| Search ’y ||@!

HRZA50
| GYRO

Ll

Device Found

P [oevice Found]- ]

! Angle
True ~ BOBL |
5P| Bus I Ea

@ =G |

HRESA50 R etAn |E?
Sample Rate (ms) (o] ) fein g o
@ XR5450 5P| Open ~

Calibrated?

5
start communication
with Driver Station B smalllbopidela
v
KR5450 5P| Gyro.vproj/MI roboRIO < >

Figure 5 - XRS450 Example Block Diagram
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ADXRS450 & ADXL362 Gyro & Accel Board

USING THE GYRO & ACCEL BOARD IN A ROBOT PROJECT

The sensor board is easy to use in any robot project. All of the code required has been integrated into the official FIRST libraries and
requires no additional software. The sensor board is compatible with any drive system and can be used for both autonomous or
teleoperated feedback. This section will show you how to enable field-oriented driving by integrating gyro feedback into a mecanum
robot project.

OPENING A NEW PROJECT

Open LabVIEW and click on “FRC RoboRIO Project”. Change your settings as needed, being sure to select “Mecanum Drive with Arm -
RoboRIO” option. Click “Finish” to create the project.

G} Create Mew FRC Robot Project >

Select project name, folder, and IP address IT_-"Q» Project: Robat Project.hvpraj

Project name 33 B My Computer

2016 Robot Project =+ i, RT roboRIO Target (172.2211.2)
i [ Support Code

Project folder =N EJ Team Code

ChUsers\Chong\Documents'\LabVIEW Data\2016 = ] Autonomous.vi

Robot Project ﬂ, Begin.vi

=
=
=, Disabled.wi
Team number Eﬂ. Finish.vi
2655 I!Q» Pericdic Taskswi
=2, Robot Global Data.vi
=
=
-

E.
Q. Teleopwi
E.
l

() Arcade Deige - robaBl0]
Test.vi

@canum Drive with Arm - roboRIO > Vision Processing.vi

() Arcade Command & Control - roboRIO ﬂ. Robot Main.vi
() Arcade Drive Robot - cRIO

(il

7 o' Dependencies
B '% Build Specifications

< Back Mext = Finish Cancel Help

Figure 6 - New Robot Project

Gyro Vis must be added in several sections of the code, shown below.
e  Begin.vi
o  Teleop.vi

e  Finish.vi

All gyro VIs can be found by right-clicking anywhere in the block diagram window and selecting “WPI Robotics Library > Sensors >
Gyro” (see Figure 9).
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ADXRS450 & ADXL362 Gyro & Accel Board

Clé,Svs_-arr:h I €}, Customize™ |

* Programming
3 Y3
el (FE ||
[;j_ 2 @lh
[
B 1
1 &

¥, 0z

Measurement /0

=
pE||
b
[=]
3
w

-

=
uh

- |

&
&=

Q

Instrurnent |/C

Vision and Motion
Mathematics

Signal Processing
Data Communication
Connectivity

Control & Simulation
Express

Addons

Favarites

. . . R . . . . . . .

User Libraries

Select a V...
Real-Time

FPGA Interface
Rebotics Library
FIRST Vision

PID

WP Robotics Library
L Sensors

L Gyro

4w | » w| w | w

GYRO aYRo aYRO GYRO

QFEH —}@ @—} FREZET

GYRO GYRO

GYRO

AHALOG
GET SET

CLOSE | | WiniE M

Figure 7 - FRC Gyro Library Pallet
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ADXRS450 & ADXL362 Gyro & Accel Board

MODIFYING BEGIN.VI

In order to initiate communication with the gyro, an “Open” VI from the Gyro library must be added to Begin.vi (see Figure 10).

{* Autonomous Disabled '|—| » @ Robot Model

IFDur Matursl

Rear Left Motor H“ PWM 2 v| Dirive Dirive Dirive
Rear Right Motor fo BUN 3 7] one o | [Enable THERE

Front Left Motar e WM O - Talon SR =
i Front Right Motor (#PWM 1 v ||r1|t|a||ze four r'm:ntor5|

Jovystick O
Jayrtizk = Jayrkizk]

OFEH —?@
initialize a joystick

wUSB O =

Error in error out

I |

-
GTRD
HRS450 3
OFEH

#R5430 5P| Open ~

(* SPI On-Board, C50 v|—

[2016 Robot Project.vproj/Target <
Figure 8 - Modified Open.vi Block Diagram

In the example above, a “Gyro XRS450 Open” VI and a “Gyro Ref Set” VI were added. Both can be found in the WPI Robotics Library >
Sensors > Gyro pallete. Note that the “Open” VI is a “polymorphic VI”, meaning you must select “XRS450 SPI Open” from the drop down
menu (see Figure 10). Be sure to give the gyro a friendly name since this is how we will reference this gyro in other parts of the code.
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ADXRS450 & ADXL362 Gyro & Accel Board

MODIFYING TELEOP.VI
The next VI that needs to be modified is the Teleop.vi.
3} Teleop.vi Block Diagram en 2016 Robot Project.vproj/Target * — O x
File Edit View Project Operate Tools Window Help .
— - TeleOp
oy [k OIE'|'-.:||'E’ + | 15pt Application Font |~ ||5,;.-r o | |@,‘3v | *| Search Y |
A
Read Joystick ¥ and ¥ values and update motor values!
Publish the Robot Drive Motor
walues to the dashboard
G GYRO m
ro @—} D RobotDrive Motors
NT
Dirive Dirive
B_;. gu:il;:»enm B[]
avetick 0 |Mecanum - Cartesian '"
Jagrtick™ Japrtizk
] s 4,
wt O
=t O
IJDEstick D_a’ﬂ.xeslr NT
EI[]
I.laistick D_a‘ButtDnsll NT
[mm]
ol
Publish the joystick data the
robot sees to the dashboard
[These are examples of reading dashboard controls from the Basic tab|
Sample Boolean 0
[oe/Button O far g
= Sample Boolean 1
IDE,e'Eutton 1[“““”96 ......................
Boal Sample Slider 0
[oE/Sidero] M 1
Okl
v
>

2016 Robot Project.lvproj/Target <

Figure 9 - Modified Teleop.vi Block Diagram

“Gyro Ref Get” and “Gyro Get Angle” Vis were added to the teleop code to provide the “Holonomic Drive” VI with gyro feedback.
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ADXRS450 & ADXL362 Gyro & Accel Board

MODIFYING CLOSE.VI
The last VI we need to modify is Close.vi. This modification is very important and often overlooked! If the sensor is not properly closed,

it may not function correctly when code is re-deployed or restarted!

E3 Finishwvi Block Diagram on 2016 Robot Project.vproj/Target * — O >
File Edit View Project Operate Tools Window Help
o [ OIEl|Lm|lE' . ) |15ptﬁ\pp|icatiun Font |« ||E;|' 7|]E'||@?'| *| Search |
A
fooOoooOooOoOooOoO0000000O000000000O000O00O000R
Joystick 0
Jdagrkizk [ I I | T | SHRS—
@_> CLOSE
Dirise: Drrine
B-} CLOSE
1 GYRO GYRO
G " @—} CLOSE
Stop all parallel
[Close Refs, save data, etc.] loops, exit program
o 3 O o e e
v
2016 Robot Project.lvproj/Target « >

Figure 10 - Modified Close.vi Block Diagram

Place the “Gyro Ref Get” and “Gyro Close” VIs as shown in Figure 12. The RoboRIO should automaticaly close the SPI communication

correctly at the end of every match or when the robot is emergency stopped.
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ADXRS450 & ADXL362 Gyro & Accel Board

FINAL NOTES

Adding a gyro to your robot not only allows you to implement field-oriented driving, but it can also make autonomous routines much
more repeatable. The same “Get Gyro Angle” VI can be used within the autonomous loop to let your robot “rotate x degrees” or move in a
very straight line.

Our Analog Devices gyro is designed for industrial applications and has been tested in many robotics applications. This sensor has been
used by several teams in previous FRC seasons with great success. We hope this guide has helped you get started with the Analog Devices
Gyro & Accel board!

Videos and additional resources can be found at: http://www.analog.com/first

Juan Chong - 01/08/2016

©2015 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG
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