Active Noise Control : Study of the algorithm

Convergence speed, Latency time and Implementation on a board
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Introduction — Young'’s Principle
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« Sound reduction with destructive interference (Ygarmrinciple)

» Obtained by the superposition of the originalfary) sound field with
an artificially generated (secondary) sound field

(LMS

4 - copyright LMS International - 2009 ENGINEERING INNOVATION




Introduction — Lueg Patent, 1936
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Control Strategy - Algorithm

* Aim : Achieve a pre-defined order level vs RPM profile, achieve a desired
sound quality

» Controller should work with varying engine speeds, disturbance
» Controller should have a fast convergence speed

* The adaptive algorithm adjust the coefficients of the digital filter
w(n) = [wy(n) wy(n)..... w4 (n)]"
e Steenest descent method. to minimize a auadratic cost function
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Control Strategy - Algorithm

« LMS algorithm for updating the coefficients of W:
w(n+1) =w(n)+ u[x(n)le(n)
* X(n): Reference Signa— RPM
 ¢(n): Error Signal
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FXLMS - Results
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* Input: constant amplitude sinusoid

» Secondary path model : two poles

» Fast convergence near the secondary
path resonances
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FXLMS - Results
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Control Strategy — NEX LMS
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NEX LMS - Results
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NEX LMS - Results

* For 3=0 the residual noise is the
unchanged primary disturbance
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Latency time study

European Passenger Car

Average Latency [ms]
Max Value [ms]

Min Value [ms]

Monovolume Car

Average Latency [ms]
Max Value [ms]

Min Value [ms]

American Passenger Car

Average Latency [ms]
Max Value [ms]

Min Value [ms]
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Board for audio processing

Block diagram

OM4965 oo | Baat PNX1005 Series
: 2C | Flasn - power and cost optimized
e - - tm3282 350-400Mhz VLIW core
4x composite B vides [ % ﬁﬁ'ﬂfmi' : - integrated USB2.0 OTG
2% staren audlo S el - 2x quad-multiplexed video input
: ; o | yow - HD 1080p/60 video in and out
. Stereo
~ Audio
use

Applications

- 8 channel CIF H264 DVR

- 2xD1 H264 or 720p H264 encode

- H264 SD IP Camera with analytics
- Picture optimization

(LMS
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Next Step

* Implementation of the algorithm (WIP)

» Test in the LMS research car

 MIMO implementation

* Implement adaptive feedforward control system in VCS

e Secondment @ VTT, Finland

* Based on :
L. De Oliveira, 2009, “Active sound quality control: design tools and automotive applications”,
Ph.D. thesis, K.U. Leuven, Fac. Eng., Dept. Mechanical Eng.
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