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This control system consists of two primary components; the controller (arduino's ATMEGA8) and actuator (Airpax MA82818 unipolar stepper motor), along with ancillary components (power supply and high-current motor control hardware).

The arduino microcontroller is responsible for sending control signals which apply actuating voltage to the stepper motor in the correct squence to properly energize the stepper coils in series,  causing the motor to ultimately turn either clockwise or counterclockwise by one or more steps; the high-level program stored and executed on the Arduino's microcontroller includes the user code which specifies how the motor's movements will be performed, including speed and direction, over the duration of the program.

However, the arduino controller cannot actuate the motor directly for two reasons; first; the arduino's power supply (5v over usb) is insufficient for activation of the motor coils (which require 12VDC), and second the arduino board and digital output components are not safe for sourcing the current drawn by the motor when energized.  The Adafruit arduino motor shield solves these problems by amplifying the arduino's control signals over an external power source (here, 12VDC provided by a lab power supply) which is capable of actuating the motor while isolated from the arduino's 5v power.  Without the components on the motor shield, the Arduino would either be completely incapable of actuating the motor, or would burn out or become damaged by the excess current.

The stepper motor itself privdes an electromechanical linkage which converts the electrical energy provided by the power supply (through the motor shield components) into mechanical kinetic energy; this is accomplished by means of electromagnetic coils which make up the stepper motor body.  In this application, the stepper motor's shaft will be connected to further mechanical linkage components which eventually drive the writing device for the drawing project.

In summary, the path of control in this project is as follows: user code is executed by the arduino which specifies the necessary motor control signals to actuate a desired movement; these signals are amplified by the motor control shield to match external motor power supplied by a lab power supply; the high-power output drive voltage from the motor control shield activates the electromagnetic coils in the stepper motor which cause the shaft to turn.

