











Concepts to Understand

Role of Electronic Control

A rohot is a very complex system of parts that must work together in order
to achieve a desired goal. Electronic control provided by a programmable
controller like the VEX Microcontroller allows the robot to coordinate the
operation of the different components and achieve its goals.

Sensing, Planning, Acting: Cliffbot

Rohots characteristically e I\
have two major capabhilities
that other mechanical
systems don’t have: they

can sense important things
about the world around them
through the use of sensors,
and they can process sensor
information according to a
pre-programmed routine.
They then act on that plan, by

controlling motors and other pensor

output devices. J

For instance, consider the
robot to the right, which has (- A
been programmed to respond
to radio control commands
from a human operator so

it can be driven just like a
normal radio controlled car,
except that the robot is also
equipped with a “cliff detec-
tor’’ sensor attachment. The
robot will drive around as

directed, unless the sen- 1 pensor

sor detects that the robot is \_ J
about to run off a cliff. Upon

detecting a cliff hazard, the

robot would temporarily

disable human control, give

a visible signal to warn the

driver of the danger, and then

return control to the hu-

man operator, who can then

maneuver safely away from

the cliff (or keep going, if the

robot was mistaken).
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In order to accomplish this,
the robot needs to be able to
sense the presence of a cliff
hazard through the “cliff
detector’’ sensor. If the robot
doesn’t detect a cliff, then it
obeys the human controller’s
input, but if the robot detects
a cliff, it will instead auto-
matically stop and alert the
driver.

In contrast, a simple radio
controlled car would not have
this capability. Without the
ability to sense, or to react
based on sensor feedback, the
car would have no way to do
anything but blindly follow the
commands of a human
controller who might not be
able to see very well from
where he or she is standing...
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m Interaction

How does the Logic Subsystem
interact with...

...the Structure Subsystem?

e The Structure Subsystem holds the Microcontroller
in place. Since the Microcontroller is a very delicate
and important part of the robot, the Structure
Subsystem will also need to provide physical
protection for the Microcontroller by keeping it in a
secure spot.

e The Structure Subsystem does not plug into the
Microcontroller in any way; however, the Structure
Subsystem does need to provide accommodation
and protection for the wires that run between the
Microcontroller and other pieces.

...the Motion Subsystem?

* The Logic Subsystem provides power and issues
output commands to the Motion Subsystem
components. Though these commands are usually
based on user input (relayed through the Control
Subsystem), the final decision on what command is
issued, as well as the actual flow of electricity (from
the Power Subsystem) is all controlled by the Logic
Subsystem.

e Motors from the Motion Subsystem plug into the
Motors port bank on the top of the Microcontroller.

...the Sensor Subsystem?

* The Logic Subsystem relies on feedback from the
Sensor Subsystem to provide information about
the robot’s environment. It uses this data to make
informed decisions about how the robot should
behave.

e The actual behavior that is activated when a sensor
is triggered depends on which port the sensor is
plugged into on the Microcontroller and the Code
being executed.

...the Control Subsystem?

e The Microcontroller module controls the flow of
commands from the human operator to the robot.
The Microcontroller ultimately decides whether
to pass joystick commands on to the motors, to
modify them, or to override them, based on its
programmed behavior and other information
available to it (from sensors, for instance).

* The RF Receiver Module is connected to the VEX
Microcontroller through the yellow control cable
that runs from the back of the Receiver into the
rear of the Microcontroller. Up to two Receivers
can be supported simultaneously.

« If desired, the Transmitter can be hooked directly
into the VEX Microcontroller using a tether cable,
bypassing the RF Receiver Module (see the Control
Subsystem chapter for details).

* The specific way that the robot will respond to
joystick movement is determined by a combination
of Transmitter and Microcontroller settings. See
Appendix on Control for a full listing of control
layouts.

... the Power Suhsystem?

* Since the Microcontroller is a device that
contains a large number of electronic
components, including two computer processors,
it needs power, which is provided by the Power
Subsystem.

* The Microcontroller redistributes electrical
energy from the Power Subsystem battery to the
other subsystems’ components (like motors).

¢ The Power Subsystem battery holder (or battery
pack) connects to the Microcontroller module
using a two-pin connector inside a plastic
housing, which is mechanically keyed to prevent
it from being plugged in backward. The port is
on the rear of the Microcontroller next to the
power switch.
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