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Quadrature Encoders Overview

The Quadrature Shaft Encoder detects the rotation of an axle that passes through it. It
has a resolution of 360 counts per revolution (2 count intervals), and can distinguish
between clockwise and counterclockwise rotation.

The Quadrature Shaft Encoder is an upgrade from the original Shaft Encoder. The original version
contains only one internal sensor, which detects the slits in an internal disc as it spins, giving it a
resolution of 90 counts per revolution. Only one output channel (wire) is needed to transmit the
sensor data to the Vex Microcontroller.

The upgraded Quadrature
Shaft Encoder includes

a second optical sensor
which allows the sensor
to detect if the internal
disk is spinning clockwise
or counterclockwise and
increases the resolution to
360 counts per revolution
(2 count intervals). Two
output channels (wires)
are needed to transmit its
sensor data to the Vex.

Original Shaft Encoder Quadrature Shaft Encoder
Only has one output wire. Has two output wires.
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Quadrature Encoders Wiring Configuration
The Quadrature Shaft Encoder is fully compatible with the existing Squarebot 2.0 and 3.0
models. Use the following wiring configuration to ensure that the Encoders count “up” when the
robot drives forward, and “down” when the robot moves in reverse. Reversing the placement of
the wires will cause the Encoders to count in the wrong direction (-2, -4, -6 instead of 2, 4, 6);
failing to place the wires in the correct ports will result the Quadrature Encoder behaving as an
original Encoder, or not at all.
=
Right Encoder
(Detects rotation from
Motor on Motor Port 2)
Top wire
= Left Encocﬁer, pu
Bottom wire ;
z Bottom wire
— Right Encoder,
@ Top wire
= g
N
< Left Encoder
Left Encoder, — (Detects rotation from
Top wire Motor on Motor Port 3)
Right Encoder, — T .
Bottom wire Op wire
Bottom wire
Right Encoder
Left Encoder
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Quadrature Encoders ROBOTC Setup

The Quadrature Shaft Encoder is also fully supported by ROBOTC for IFI (v. 1.40 and
up). Use the following instructions and the wiring configuration on the previous page to

correctly configure them within ROBOTC.

3 ROBOTC - Quadrature Encoders.c
File Edit View W@ Window Help

=y =

_C Constructs

Compile and Download Program
Compile Program

F3
F7

Robot > Motors and Sensors Setup
Open the Motors and Sensors Setup

window.

F
+|- IFI Competitiol Debugger
+- IFI Remote Co
¥ Math Platform Type 3
+ Miscellaneous
+- Maotors
+- Sensars Motors and Sensors Setup
+|- Sound
+-Task Contraf Device Mgmt | Motors VEX A/D Sensors 1-8 ]‘U’EX A/D Sensors 3-16 |
Index Name Type
i1 | |N0 Sensor j

Second Port

Sensor Configuration
Select A/D Sensors 1-8.

in2 |rig|'rt Encoder

|Ouad|ature Encoder

=

[int5

j Type “rightEncoder” next
to in2, set its type as a

in3 |Ieﬂ Encoder

|Quad|ature Encoder

[~

ind | |No Sensar =]
in3 | |No Sensor |
inG | |No Sensor |
in? | |No Sensor |
in3 | |No Sensor |

fint&

j Quadrature Encoder, and

its second port as in5.

Type “leftEncoder” next
to in3, set its type as a
Quadrature Encoder, and
set its second port as inb.

Press “OK” to complete
the configuration.

o |

Cancel

| sonly

Help

RobotCIFI

Q

modify configuration.

3

VEX CPU hardware limits placement of quadrature motor encoders.

Analog sensor at port 'in4 must be assigned to port lower in
number than the quadrature motor encoder at port ‘in2'!

Use "™Motor and Sensors Setup” command (on the "Robot™ menu) to

Note: The Quadrature Encoders can be
plugged into any of the Analog / Digital
Ports (in1 through in16) and Interrupt Ports
int3 through int6. However, if your robot

is being configured with analog sensors
(Potentiometer, Reflection, Light) as well,
the Encoders must be plugged into higher
port numbers for them to function.
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Quadrature Encoders Sample Code
Programming with the Quadrature Shaft Encoders is straightforward, especially if you
have used the original Shaft Encoders. Behaviors that involve watching a shaft as it spins
forward cause the Quadrature Encoders to count up; those that involve watching a shaft
as it spins in reverse cause them to count down. Here are a few pieces of sample code.
Turning with Two Quadrature Shaft Encoders
This code will cause the robot to perform a left point turn. The “rightEncoder” counts up to
270 as the motor on Port 2 spins forward. The “leftEncoder” counts down to -270 as the
motor on Port 3 spins in reverse.
while (SensorValue[rightEncoder] < 270 || SensorValue[leftEncoder] > -270)
{
if (SensorValue[rightEncoder] < 270)
{
motor [port2] = 63;
}
else
{
motor [port2] = 0;
}
if (SensorValue[leftEncoder] > -270)
{
motor [port3] = -63;
}
else
{
motor [port3] = 0;
}
}
Driving Straight in Reverse with Two Quadrature Shaft Encoders
This code will cause the robot to move straight in reverse for 5 full rotations (-1800 counts).
The robot moves straight by monitoring the Encoder count on both sets of wheels and then
making adjustments. When one side of the robot has reversed more than the other, it slows
down and the other speeds up to correct the movement. When the Encoder counts are equal,
the motors are set to the same power level.
while (SensorValue [rightEncoder] > -1800)
{
if (SensorValue[leftEncoder] < SensorValue[rightEncoder])
{
motor [port3] = -50;
motor [port2] = -63;
}
if (SensorValue[leftEncoder] > SensorValue[rightEncoder])
{
motor [port3] = -63;
motor [port2] = -50;
}
if (SensorValue[leftEncoder] == SensorValue[rightEncoder])
{
motor [port3] = -63;
motor [port2] = -63;
}
}
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