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FlexAuto™ CONTROL SOFTWARE OVERVIEW

AFi utilizes FlexAuto™ software for integrated motion control, machine
vision, and graphical user interface as the controls software for most of our
inspection and assembly machines. FlexAuto was designed and created for
flexible automation applications that require ease of reconfigurability plus
robustness to run production manufacturing equipment 24 hours a day.

2.0 FlexAuto Applications Currently in Production

Since 1994, several hundred automation machines have been shipped using
FlexAuto as the heart of the machine controls.

These machines span many industries and are in production throughout
North America, Europe, and Asia. Representative

applications include:

* Automated Assembly with Vision Alignment.
e Fiber Optics Drawing and Coating.

* Laser Welding/Cutting/Dirilling.

* Machine Vision Inspection.

* Robotics Control with Vision Guidance.

* Vision Guided Dispensing

Figure 1: Sample FlexAuto Production Status Screen

3.0 Open Architecture Control

FlexAuto is a complete PC control software solution that can be quickly
configured to support your motion control, machine vision, and HMI
requirements without the need for special training in programming,
electronics, motion control, or machine vision. FlexAuto allows you to
create simple to very complex control and user interface applications
without writing any code.

All functionality is defined using FlexAuto’s graphical logic editors and
configuration screens. The hardware independent nature of FlexAuto
allows you to select the best motion controller and vision cards to match
the technical and budgetary needs of your application.

4.0 Integrated Control and User Interface

FlexAuto integrates control logic and graphical user interface functions
in one package. This allows system integrators and end users to more
easily and effectively customize the software to meet a given automation
application. For applications with machine vision, image analysis results
can be automatically applied to modify motion control and process
sequencing on the fly.
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Figure 2: Sample FlexAuto Process Sequencing Screen

5.0 Application Logic Development with FlexAuto

FlexAuto simplifies the process of configuring or programming your
automation application with the use of a process oriented approach
to customizing the software. A comprehensive and intuitive set of
configuration screens and graphical logic editors allows you to quickly
and easily define basic machine attributes such as:

¢ Number of motion axes for the machine.

* Axis definition per axis (axis name, stepper/servo, homing style, axis
motion units, encoder steps per axis motion, PID filter parameters,
jog speeds, limit switch positions, maximum velocity, maximum
acceleration, maximum jerk, fixturing offsets).

* Analog and digital I/O mapping (I/O point name, polarity, and
enable/disable for manual control).
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* Software motion interlocks (sets of prohibited ranges of motions based
on any combination of I/O states and other axis positions).

Software digital output interlocks (sets of prohibited output signal
conditions based on any combination of I/O states and axis positions).

¢ Number of machine vision cameras for the machine.

* Camera definition parameters (pixel resolution, linear scaling per pixel,
image acquisition control and synchronization parameters). Interactive
machine vision analysis editor screens simplify the addition of vision
analyis to any application or process.

¢ Alarm conditions (sets of different levels of alarm conditions based
on any combination of I/O states and axis positions, and control

variable values).

® User access privilege by user level to each standard and custom user
interface screen and function.

 Completely customizable initialization sequence and motion/vision
process sequences for different products. No limit on number of

product sequences.

Completely customizable alarm sequences for handling different
severities of alarm conditions.

6.0 High Level Motion Control and Machine Vision
Functions

Control logic definition for machine initialization, alarm condition
handling, and main process sequences is defined using a series of FlexAuto
control function blocks. You simply select the required function blocks for
your application in order to create motion and machine vision quences.
Numerous conditional logic function blocks provide the ability to define
sophisticated sequences.

Double click a function block in a control sequence and FlexAuto displays
the parameters for that step in the sequence. Double click a parameter
and FlexAuto presents the available options for that parameter. There is
no complex language syntax to learn or memorize.

FlexAuto function blocks support over 250 high level and mathematical/
conditional functions using the same real-time database. All motion
control, machine vision, user interface, and other process control functions
can be easily coordinated. Many single function blocks, such as for
defining complex matrix motion patterns and machine vision functions,
would require hundreds of lines of Visual Basic or C/C++. They would
also require complex flowcharts in typical graphical programming systems.
FlexAuto makes it easy.
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Figure 3: Sample FlexAuto Vision Analysis Setup Screen

7.0 Custom and Standard HMI Screens

FlexAuto includes an easy to learn and use HMI panel editor to allow you
to completely customize your operator interface. This editor uses familiar
graphical toolboxes and property sheets to add and edit user interface
panels and objects. Available properties for each object support a wide
variety of formatting, animation, data links, and click action functions.

FlexAuto also includes numerous customizable standard screens for
functions such as interactive machine vision analysis, teaching of motion
axis positions for sequences, sequence tracing/debugging, I/O monitoring,
and alarms tracking. FlexAuto’s custom function block editor can be used
to define macro functions to create application-specific versions of the
sequence editing environment. This provides end users a customized
approach to control sequence editing that only includes the functionality
needed. Simple to use, yet powerful.

Automation Engineering Incorporated (AEi) is a leading supplier of high-precision automation systems across the optoelectronics, medical devices, consumer products,
aerospace/defense and other world-wide markets. AFEi provides comprehensive design for manufacturing, process development, and pre-production build services in
addition to complete turn-key automated manufacturing stations and lines. For more information, visit AEis website: www.aciboston.com
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