EECS 452 - Lecture 27

Today: Project introductions

Handouts:  printed copy of today’s lecture slides

Read: about DSP!

References:

Last one out should close the lab door!!!!

Please keep the lab clean and organized.

Experience is something you don’t get until just after you need it. - Olivier
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Project introduction talk schedule

Visteon filter optimization Wednesday, Nov. 5
AutoGuitar Wednesday, Nov. 5

Music Toolbox Wednesday, Nov. 12

Introductory. Not to be a dress rehearsal for the final
presentations! Plan for about 15 minutes or so with 10 minutes
or so available for questions and discussion.

Introduce your project topic, give some background including
prior art, what you are planning to do, how you are planning to
proceed, your current status, what your concerns are, etc.

Please email me your PDF/PPT files to be placed into the class
notes. PDF is particularly appreciated.
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Upcoming lectures

Near future lectures (order uncertain)

> ZigBee networking (Monday November 10).

> PicoBlaze - concept and programming.
PicoBlace - implementation and interfacing.
Op-amps and ??
TI ZigBee hardware and software and beakout PCB.
MSP430 architecture and programming.

vV vV vV Vv VY

Interrupts on the C5510 using C and assembler.

The ZibBee/MSP430 emphasis is shaped by the realization that we have three
out of five projects using ZigBee.

The Harris project has made great progress on understanding and using the TI
ZigBee entirely on their own. This will be factored into the project grade.

Receiving EECS 452 management help is encouraged. The more a project
accomplishes on their own the more highly they will be regarded. However,
getting help to get over a problem facilitates progress. It’s a difficult balancing
act.

EECS 452 - Fall 2008 Lecture 27 - Page 3/4 Wednesday - November 5, 2008



Seminar

*WIMS ERC SEMINAR SERIES ANNOUNCEMENT*

DATE: *Thursday, November 6, 2008+
TIME: *¥12:00 to 1:00 PM*
PLACE: *1005 EECS*

SPEAKER: *Mr. David Ewing, Synapse Wireless *

TITLE: *Developing WSN Applications in a SNAP with Embedded Python Virtual Machine (VM) and
RPC-Based Mesh Network Technology*

ABSTRACT: This presentation focuses on developing low-power wireless mesh networks by
programming embedded devices over-the-air using Python, a modern dynamic scripting language. In
this interactive session, Synapse’s SNAP 802.15.4 technology will be explored through several live
demonstrations.

The promise of ubiquitous wireless technology has been with us for some years now. But real-world
mesh networks face unique challenges that are difficult to solve with an off-the-shelf solution.
SNAP’s platform-independent, dynamic approach enables rapid development of customized
embedded mesh networking products.

BIO:

David Ewing is responsible for all software and hardware engineering at Synapse Wireless. With over
eighteen years of experience in the Telecom, Networking, and Enterprise Database industries, Mr.
Ewing has demonstrated a broad range of engineering expertise and a proven track record in
building and managing software development teams. Mr. Ewing held key engineering and
management positions with Adtran, Inc. and Nokia Broadband Systems. Mr. Ewing was a founder
and CTO of Huntsville startup Teracruz, Inc, and Senior Software Architect for DiscoveryCom, Inc.
Mr. Ewing holds a Bachelor of Electrical Engineering from Auburn University.
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VISTEON FILTER DESIGN OPTIMIZER

CLASS UPDATE, NOVEMBER 5, 2008

Steven Hechtman
Sashank Nanduri
Michael Pelette
Khuram Shahid

EECS 452, Winter 2008

MichiganEngineering




Project Background

Visteon Corporation
Automotive supplier, spun-off from Ford
Based in Van Buren Twp.
Climate, electronics, interiors
Visteon Electronics
Analog and digital audio

Infotainment and information

Controls

Lighting



Project Background

Visteon digital radios
Provide radios to OEMs

Different equalizer (EQ) for each vehicle
Number, location of speakers

Interior material
Design different filter for each radio

Filters implemented through DSP



Visteon Filter Design
T

1 Fixed-point IIR filter

1 Uses pre-defined coefficients

71 Direct-form one (DF1) bi-quad sections

1 Sections on DSP devoted to each channel

- Y[n]

X[n]




Visteon Filter Design

11 Consideration
o1 Quantization from fixed point arithmetic

=1 Gain of each section

1 Our goal: find best ordering
Q[n]

X[n]




Previous Efforts

Visteon Excel spreadsheet

Arranges sections by brute force
User input: coefficients, order of sections
Output: section gain, total noise
Works for 4-5 sections
Areas for improvement
Advanced optimization algorithm

Order coefficients, not sections

GUI additions for usability



Proposed Tool

GUI tool
User input of coefficients
Frequency sampling parameters
Up to 12 sections
Accumulator output to view clipping
Optimization algorithm
Improve on brute-force method

Develop metrics for measuring performance



Proposed Tool

Hardware demonstration
Realization of DSP IIR filter
Input coefficient orderings
Testing by custom waveform
Tl DSK: 16-bit word size

Measure SNR and dynamic response

Find an accurate metric for performance



Current Efforts

Translation of Excel tool to MATLAB
User input of SOS order
Calculates gain

Measures noise
Basis for future calculations

Benchmark: >8 sections is still not feasible



Current Efforts

Improvements to Excel tool

Reduced code overhead
Takes advantage of MATLAB operators
Reduced number of lines

Coefficient ordering
Pick order of A and B coefficients

Excel tool paired A and B permanently



Current Efforts

Optimization algorithm
Benchmarked brute-force algorithm

Discussion of techniques

Initial tests
Base ordering of zeros by Q
Random ordering of poles
While improvement, change poles randomly
When no improvement, try changing zeros

Repeat pole, zero re-ordering



Current Efforts

Hardware demonstration
DF1 filter implemented in Lab 6
Exaggerated noise simulation

Explored Visteon hardware



Future Explorations

Simulation in GUI Tool
Simulating fixed-point methodology
Analyzing accumulator output
Determining proper input signal

Noise model
Comparison of simulated noise vs. theoretical
Developing accurate noise model

Implementing model into optimizer



Future Explorations

Optimization algorithm

For current algorithm
Prevent re-testing of permutations

Benchmark filter and algorithm performance
Formulation of alternate algorithms

Investigate parallelization in MATLAB



Future Explorations

Hardware demo
Measuring response of filter
Comparison to predicted values
Testing with simulated input signal
Measurement of noise—enhancing quantization

Proving optimal order



- Questions

Thanks for your time.

Feel free to contact us at:
teamVisteon(@umich.edu
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