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A Limit sensors
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A Interfacing to sensors

A Using auxiliary hardware
A Summary
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Goals

AThe goal of this presentation is to acquaint you
with the myriad of sensors that you are likely
to encounter in building your robot

AWe cl early canot expl ¢
due to time constraints

ABut, you should leave here with a better
understanding of the sensor types and how
t heyore used

AHopefully, this will enable your team to do
some really cool control systems
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Annotated RoboRIO
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Limit Sensors

A Probably the easiest of all of
the sensors is the limit switch

A Typically implemented as a
simple switch attached to
actuator that indicates that
youove reached so Nam@
condition e |
4 Switch can be NO or NC depending

) on your logic in the software

A Generally, these will be attached to
one of the DIOs of the RoboRIO

A Modern motor controllers such as the CTRE Talon SRX, the Mind
Sensors SD540 or the Rev Robotics Spark have inputs for
forward/reverse limit switch connections on the controller itself

4 Uses a closed-loop control to simplify software
4 Good as a safety if/iwhen your other sensors fall
4 We ol | | ook at these I n more det al
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Position Sensors
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A Position sensors often take the form
of a potentiometer attached to a

~ linkage

A Potentiometers are generally an
analog sensor

4 The means youol | cona ¥ %
Inputs on the RoboRIO Connection Leads

A Usually, a potentiometer has 3 wires

~ 4 VCC, GND and a signal return

A The analog input of the RoboRIO has a 12-bit
resolution

4 0-4096 range and you can use the value to calculate an
approximate position in space based on the measured
return voltage
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Play Selection Switches

A Often in autonomous mode we will need to
select different plays based on our alliance
partneros capabili1lti e:c

4 Can use a series of digital inputs and toggle
switches but this eats up DIOs

A Often this is accomplished
using rotary switches with
resistor ladders
4 Use the analog input to

measure which switch
position is selected
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Position/Speed Sensors

A Hall-effect sensors use metal moving
through a magnetic field (induction)
to indicate motion

4 Can also be used as a limit switch

A Can be used to count rotations or calculate
position based on the number of gear teeth that have
passed the sensor

A Can also be used as a tachometer

A Would typically be attached to a DIO on the RoboRIO

4 However, speed of rotation with the sensor may put a significant
load on the RoboRIO

A Best to attach it to one of the DIOs and designate the DIO
as a counter

4 Uses the FPGA in the RoboRIO to reduce the compute load

FRC C++-Introduction-9 E D FRC Team #116



