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Systems are Everywhere
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Graphical System Design

A platform-based approach for measurement and control

Monitoring Embedded | Control
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2012 Graphical System Design Achievement Awards Overall \VWinner

Andy Clegg & Petros Savidis

Industrial Systems & Control (ISC) Ltd.

Controlling a Motion Compensated Gangway to Access Offshore Turbines
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"The combination of NI LabVIEW and NI CompactRIO was
ideal for this application, combining the computational
power to handle the low level control and inverse
kinematic calculations while running the operational logic
and monitoring function at the same time. The small and
low power nature of the cRIO and touch panel computers
Is perfectly suited to the marine environment.”

Andrew Clegg,
Industrial Systems and Control Ltd




Wind turbine HIL Testing fmﬂgm,f !:I\sr

Denmark

Designed a HIL test system that
simulates the effects of wind, pitch and
blade position to test turbine controller
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Graphical System Design
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NI Platform for Control

LabVIEW Development Environment

C_:ontro! Design & System ID Toolkit Statechart Module
Simulation Module

DFD Toolkit Simulation Interface NI Motion Control
Toolkit
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The NI RIO Deployment Curve
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LabVIEW Control Design & Simulation
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Standard Notation Reduces Learning Curve

LabVIEW Control Design & Simulation Module
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Simulink® is a registered trademark of The MathWorks, Inc.




Dynamic System Simulation & Control

Single environment for:

- Simulation of dynamic systems
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LabVIEW MathScript RT

- Powerful textual programming for
Control Design, Signal Processing,
and Math

- Hundreds of built-in functions

- Reuse many of your m-file scripts
created with The MathWorks, Inc.s
MATLAB® software and others

- A native LabVIEW solution

- Interactive and programmatic interfaces

- Does not require 3™ party software

MATLAB® s a registered trademark of The MathWorks, Inc.
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Combined Graphical / Textual Programming

A Hybrid Approach
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How Does a Student Become a Controls Engineer?
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The NI Approach to Learning to be a Controls Engineer
A

DO ENGINEERING - FROM KTO ROCKET SCIENCE
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The NI Approach to Learning to be a Controls Engineer

Student
Design

DO ENGINEERING - FROM KTO ROCKET SCIENCE
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The NI Approach to Learning to be a Controls Engineer

A

Student
Design

DO ENGINEERING - FROM KTO ROCKET SCIENCE
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NI ELVIS — Multidisciplinary Platform

Platform for teaching different introductory classes across disciplines
-Controls

-Circuits
-Telecommunications

-Measurements 2 Channel Scope, 100 MS/s

Function Generator, 5 MHz

USB connection
to Host PC

24 lines of Digital I/O

8 Analog Inputs
2 Analog Outputs
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Quanser QONETs
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NI ELVIS Controls Teaching Solution

- Courseware

- Ready to run Vls
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- Setup Instructions

- Expandability of NI ELVIS
to other courses
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The NI Approach to Learning to be a Controls Engineer

A

Student
Design

DO ENGINEERING - FROM KTO ROCKET SCIENCE
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Quanser Partnership
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QUANSER
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NI CompactRIO - Rugged, Laboratory Solution

e Controls Centric DAQ Module for cRIO
- 1 A0 (16 bit, 80 kS/s)
- 1Al (16 bit, 250 kS/s)
- 2 Encoder inputs (24b, 20MHz)

e Provides ease of connectivity to Quanser Plants

Quanser Q1-cRIO Module
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Available Globally Today

Simple RCP Closed Loop Example
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The NI Approach to Learning to be a Controls Engineer

A

Student
Design

DO ENGINEERING - FROM KTO ROCKET SCIENCE
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NI myRIO - Portable Student Design Device
Device for student design inside and outside of the lab
-Controls

-Robotics

-Mechatronics

-Embedded

-Final Year Design _____ USBand Wi-Fi
integration

10 Analog Input
6 Analog Output

40 lines of digital 1/0 with
SPI, 12C, UART, PWM,
encoder, etc.

Xilinx Zync FPGA
and dual-core ARM
Cortex-A9
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ni.com/myrio

LEDs & switches DC gear motors/encoders RFID reader kit
/7-segment display H-bridge driver Numeric keypad
Potentiometer Accelerometer LED matrix
Thermistor Triple-axis gyro Digital potentiometer
Photo resistor Infrared proximity sensor Character LCD
Hall effect Ambient light sensor Digital temp sensor
Microphone/Speaker Ultrasonic range finder EEPROM
Battery holder Compass
DC motor Hobby servo motors
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NI myRIO

All programmable SoC

Express Vls for ease-of-use
Rich, Known 1/O

Extensive Ecosystem

WiFi & Tablet Ready
LabVIEW unleashead

C/C++ Programmable
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The NI Approach to Learning to be a Controls Engineer

Student
Design

DO ENGINEERING - FROM KTO ROCKET SCIENCE
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Do Engineering



