Development of an embedded driving
style monitor using graphical system
design

Dennis Motshagen, INCAA
Erik van Hilten, National Instruments

y NATIONAL

INSTRUMENTS




Topics

» Background driving style monitor
 Requirements

» Graphical development process
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About INCAA Computers

Founded 1975

Solutions provider

Hardware, Software & Systems
In-house design and fabrication
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National Instruments - Profile

30 Years of growth out of 32 years

Fortune's 100 Best Companies to Work For

Eleven Consecutive Years o

NI has a solid record: ' '

Strong sustained profitability 400

Leading revolution in virtual instrumentation

Diverse markets, products, customers, and industries II
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Product development stages

» Customer demand
Feasability and requirements
Proof of Concept

Testing

Production ready
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Driving style monitor — customer demand

* Requests from several customers to analyze
driving style and driving comfort

* Different objectives:
= Comfort
= Reduce wear
= Energy reduction
* Independent quality measure
= Blackbox
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Solution

» Measurement and monitoring system needed
= Need to monitor vibration and acceleration

* Requirements
= Well maintained vehicle
= Automotive grade hardware

 Qutputs
= Driving style driver
= Road quality
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How to qualify and determine driving
comfort?

 Vibration, shocks, accelerate/decelerate,
bracking, ....

Tri-axial accelerometers

Events detection needed

Standard ride comfort ENV-12999:1999

» INCAA scale
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Required sensors

« GPS

Electronic compass
Gyroscope

Digital /O

3D accelerometers
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Other hardware requirements

Output to display

Digital outputs

Buzzer

USB & Ethernet

Data storage

Automotive power supply
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Embedded software requirements

» FAT32

 Ethernet

» USB

» Extrapolation GPS signal
* Dead reckoning GPS

* (Google earth export

» Report generation
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ARM Processor Family

Complexity
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Selecting a Microcontroller for our

project
» Low cost deployment
* ARM microcontroller

» Graphical development support

« Texas Instruments Cortex-M3:
LM3S8962
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Graphical support

Tierl Tier2

Basic Programming Structures

N

Numeric, Boolean Logic
Arrays, Clusters, Matrices
Semaphores, Queues, FIFOs
Mathematics, Signal Processing
Statistics

TCP/IP, Serial Communication
Anaog /O

Digital 1/0

PWM

CAN,12C, SPI Communication
LCD

Interrupt Manager
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m Cycle-Accurate Simulation
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LabVIEW Embedded Module for ARM®
Microcontrollers

 Over 380 supported
processors

* Integrated drivers for
analog, digital, and
communications

* Desktop Simulation
support for software
development
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ARM Development Environment

LabVIEW Development Environment
Development <

Software Keil uVision — Compiler and Linker

Programming and Debugging

 |RTX RTOS RL-ARM (Drivers)

Hardware <

ARM Processors
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Deployment to Hardware
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Debugging ARM Applications

 Debug using LabVIEW
techniques

* Probes, breakpoints,
front-panels

+ OptionallydebugCcode = -~ | B¢
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ARM Simulation Environment

Provided with the Keil uVision tools
Develop without having real hardware
Cycle accurate software simulation
Register-level access for simulating I/O
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Result

* Intelligent automotive
datarecorder
= Multiple sensors
* Onboard processing &
logging
= Real-time feedback

Trials
Applications
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Conclusion

* Low cost deployment platform with ARM
» Complex system

» Graphical approach
= |ntuitive and fast prototype
= C debugging possible
= |nline C code
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How can we serve you?

Visit our booth: 1.03

www.ni.com/embedded www.incaacomputers.com
Erik van Hilten Dennis Motshagen
National Instruments B.V. INCAA Computers B.V.
Pompmolenlaan 10 Puttenstein 20

3447 GK WOERDEN 7339 BD APELDOORN
0348-433466 055-5425001
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