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A study on the exhaust noise reduction of automobile
with the active muffler

2 T HEed )., A
& Z s(7lot }FAD ,

XY AF T

Hed) , d & dEdd oista) ,

2 N SEY X} X3 stnt)

Jin Seok Hong(Graduate School,Hanyang Univ), Joon Shin{Won Joo National Junior College),

Heung Seob Kim(Graduate School, Hanyang Univ),

Jin Ho Song(Kia Motor Corporation), Jae-Eung Oh(Hanyang Univ)

ABSTRACT

The exhaust noise reduction of automobile with the active muffler is experimentally investigated. The
control algorithm is the filtered~x LMS algorithm and the inverse algorithm with the adaptive line
enhancer. Also, the control efficiency is increased with synthesized second harmonic engine frequency.
In the experiment, the active muffler is applied to the end of exhaust system in automobile and the
control with on-line secondary path modeling method(inverse algorithm) is compared the control of
off-line secondary path modeling method. As secondary path transfer functions are changed, the
experimental results show that the control performance with on-line method is more efficient than that
with off~-line method in the exhaust noise reduction of automobile.
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Fig.1 Block diagram of the on-line identification
in the filtered-x LLMS adaptation
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Fig.2 Adaptive line enhancer in on-~line modeling
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Photo.1 Prototype of active muffler
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Fig.3 Transfer function of secondary path in the
active muffler prototype
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Photo.2 Active muffler of exhaust system in
automobile
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(a) off-line algorithm: filtered-x LMS
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(b) on-line algorithm : inverse+ALE
Fig.4 Control results in 3,000 RPM
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(b) off-line algorithm: filtered—-x LMS
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Fig.5 Control results of acceleration event in
racing (2,500 — 4,500 RPM)
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Fig.6 Control results in overall level
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