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Psychoacoustic metrics such as
PROMINENCE RATIO

&hh Tones can be identified subjectively by
listening.

Annoying tones source: machinery
with rotating parts

such as motors, gearboxes, fans and
pumps often create tones
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Knocking?

Diesel Engines are becoming extremely
popular due to its good fuel economy

Knocking index : impulsive noise analysis
parameter for engine sound quality

The ability to maximize power and fuel
economy by optimizing spark timing for a
given air/fuel ratio is limited by engine knock
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Effect on the Misinterpreted
perceived by customers as

quality of defects
vehicles

Introduction
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Knocking Index : Impulsive Noise

Impulse noise is a category of (acoustic)
noise which includes unwanted, almost
instantaneous (thus impulse-like) sharp
sounds.

Knocking Index is an impulsive noise

analysis parameter for engine sound %
quality @
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g
Noise consisting of random occurrences =
of energy spikes having random 5‘
amplitude and spectral content. ;

Crank Angle
Impulsive Noise Definition ‘ ’ Impulsive Engine Noise Signature
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Noise Vibration Harshness : Psxchoacoustics

Prominence Tone-To- Knocking
Ratio Noise Ratio Index
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Prominence Ratio
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Design & Analyze Hamming, Kaiser, Gaussian, Hanning & other windows done using Matlab Signal
Processing Toolbox

SPL : Sound Pressure Level : PR : Prominence Ratio
RBEI/ETC | 8/7/2016 (@) BOSCH



Prominence Ratio Results
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Spectral Analysis & Signal Modeling is done using Matlab Signal Processing Toolbox

[ Determination of Level of Middle } [ Determination of Prominence Ratio }
critical band : ECMA 74 Standard : ECMA 74 Standard
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Prominence Ratio Results
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Workflow Tone to Noise Ratio

Time data
||a.!,H|1'=' T\t FFT analysis Calculate
W —> [Configurable Discrete Tone Level
Acquisition sampling Pal'ametel'S]
frequency (fs=48 KHz)
Determination of Determination of

Tone-to-noise ratio —1 Masking noise level

[ Parallel Processing of Data of various measurement file done using Parallel }
computing Toolbox
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Workflow Tone to Noise Ratio
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Tone to Noise Ratio Results
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Knocking Index : Approach

Database Toolbox

Time data D—D—D—D—
L,.ﬁnﬂ}#% |dentification of Noise Data -\ Knocking
Wﬁﬂﬂ*nﬂgr ' types & Analytics | Index

Acquisition sampling CharaCterIStlcs

frequency (f==48 KHz)
Noise Types: ﬂ

1.Knocking
2.Rattling
3.Ticking(Injectors)
4.Tonal Noise

Noise Characteristics:
1.Impulsivness
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Infrastructure

Matlab Prc?clgegziln
R2015b 9
Toolbox

Matlab
Compiler

DSP Database
Toolbox Toolbox
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Easy to identify & configure threshold parameters as per ECMA
standard.

Performance improvement in the validation of the
components

One platform to perform Data Preprocessing & post
processing

and quantified

> The characteristic features of Diesel sounds can be identified

j Separation of Engine Noise sources & Analysis of Impulsive
Noise
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Thank You
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