	NORTHEAST REGION

TRAINING OPPORTUNITY

	COURSE TITLE
	LabVIEW MOTION CONTROL FUNDAMENTALS

	VENDOR
	National Instruments, 11500 N. MoPac Expressway, Austin, TX 78759

	DATES/LOCATION
	11-12 May 06 @ APG, Edgewood, MD (6 Spaces)                           

	LENGTH
	2 Days (16 Hours)

	START/END TIMES
	0800-1630

	COST
	$1000 (Payable by IMPAC Government Charge Card)

	REGISTRATION DEADLINE
	9 March 06  Call the Course Manager to verify receipt of your DD1556. Enrollment limited to 6 students per session. Spaces filled on first come basis. 

	COURSE MANAGER
	Jacklyn Laroche (DSN 458-1202 or Commercial  410-306-1202; Jacklyn.Laroche@us.army.mil  

	COURSE DESCRIPTION

	National Instruments vision products give you the flexibility to address the needs of your research, test and measurement, and industrial automation vision applications.    This course teaches you the fundamentals of PC-based motion control, including motion software and hardware such as stepper and servo motors, amplifiers, and controllers.  The hands-on course uses LabVIEW, NI motion control hardware and software to each you how to configure a motion control system develop basic motion trajectories, and create feedback control loops.  You learn basic move types and how to apply them to create complex moves so that you can quickly incorporate  motion in your application.
After attending this course, you will be able to:

· Select the correct motion control hardware of your needs

· Quickly configure your motion control hardware

· Use Motion Assistant software to quickly define moves

· Create smooth movements using stepper motors

· Correctly handle errors to safely stop your system

· Create repetitive precise moves

· Create complex moves using basic move types

· Trigger a multi-axis move to start at the same time

· Use stepper and servo motors in your application

· Develop motion applications with greater ease and efficiency

COURSE OUTLINE

Introduction to Motion Control

· Overview of motion control hardware such as motors, amplifiers, controllers, feedback, and NI-Motion software

· Types of motion control systems

· Understanding stepper motor operation

· Using micro stepping to provide smoother motion at slower speeds

· Using Measurement and Automation Explorer (MAX) to quickly configure motion control hardware
Feedback in Motion Control

· Understanding industry standard motor encoder architectures

· Using analog sensors in a feedback loop

· Understanding the use of limit switches to control motion

· Using the Trajectory Generator to quickly develop a simple PID algorithm for creating smooth movements
· Understanding motion error and its effects in closed-loop and open-loop control

· Using inhibits to quickly kill a motion control move

· Understanding three modes of stopping: decelerate, kill, and halt

Servo Motor Systems

· Introduction to various types of servo motors
· Choosing an appropriate server motor amplifier
· Configuring a servo motor controller system
· Understanding PID servo motor control loops
· Handling backlash that can cause system instability
Advanced Motion Control

· Creating arbitrary motion control profiles with lines, lines and arcs, and points

· Extrapolating a smooth curve with a contoured move

· Starting multiple axes moves at the same time with a synchronous start

· Using blending to reduce cycle time

· Using electronic gearing to slave one or more axes of motion to another axis

Integration

· Sending and receiving triggers in real-time, and using NI-Motion to program triggers

· Using Motion Assistant to quickly develop motion trajectories
For a more detailed course outline, access www.ni.com/training .  Technical questions should be directed to Mr. Geoff Smith, Customer Education Specialist @ National Instruments at 800-433-3488. Suggested Next Courses:  LabVIEW Intermediate I&II; LabVIEW Real-Time Application Development & Modular Instruments; TestStand I & II, Lab Windows CVI Basics I&II, LabVIEW Machine Vision,  

	


	Target Audience:  Developers and users of LabVIEW, NI-Motion software, and motion control hardware to create motion applications which use servo and stepper motors; and users new to PC-based motion control. 
Prerequisites:  LabVIEW  Basics I&II courses or equivalent experience.

	METHOD OF INSTRUCTION

	Lecture with hands-on activities at computer terminal.

	HOW TO NOMINATE

	FAX Page 1 (front only), DD Form 1556  to CHRNER (410-306-0163 or DSN 458-0163) before registration deadline.  Spaces will be filled on a first come basis; 12 students per course. Reservations for spaces cannot be confirmed unless an approved DD 1556 has been received via FAX that has a Standard Document Number (Block B) and shows IMPAC Credit Card information in Block 37.)  Include the  Nominee's Training Coordinator's Email Addresses in Block 18 to receive your confirmation/cancellation notice, course details, reporting instructions and/or directions. Notify the Course Manager if special needs are required to accommodate an attendee (wheelchair access, interpreter, etc). Do not attend unless you have received confirmation from the Course Manager.

	 CANCELLATION POLICY

	The training contract with National Instruments will be awarded as soon as 8 students have been enrolled. You will be confirmed for attendance, and charges to your IMPAC Government Credit Card will be processed immediately by National Instruments. To cancel enrollment, please notify the Course Manager and send a substitute in your "paid" training space.   

	BILLING INSTRUCTIONS

	Payment for this class must be made in advance with the IMPAC Credit Card (Cardholder's Name and Phone & FAX Numbers must be provided in Block 37 of DD 1556.   


