PCT/US2013/043194

WO 2013/181299

112

100
»

1/4

101

Audio

Out

114a
)

~-114

116~ Strength

118

|| HPF 2
108 >

106

Nonlinear
Processor

(34

» HPF 1

o

123

Energy
Detector

Gain
Estimator

124~

>

1}2
Loudness

Mapping

>

Harmonic
Adjustor
A

Energy

Detector

L

fc

" | Decay Rate [—»>]

Low Freq
Extractor

>

Audio

In

102

110 ~
Loudness

Matching

Figure 1

sine of 130 Hz, fc= 400 Hz)

Input versus Output Spectrum (input

/
Lo

1 [

(gp) epnujdwy

-100

10'

10°

freq (Hz)

Figure 2

SUBSTITUTE SHEET (RULE 26)



WO 2013/181299

PCT/US2013/043194

Desired
Energy of
Harmonics

2/4
Harmonics: .
Low Freq.: Low Freq.: Harmonics:
Lgv:el:req. | LineartodB | Loudness |9 V?I?thc fl:guslzt;:e —>{ dB to Linear
9y Converter Calculator Converter
i Loudness
302 N (\\ (-\\ ('\\
304
306 308 310
Figure 3
1(31
402
Audio | ?
104 106 116 =
l ? 108( Strength
Low Fre Harmonic Nonlinear
» &[5 Decay Rate —»1 HPF
Extractor . Processor
Adjustor
D A
102
124~] Energy <
121 Detector
}22 123 ¥
110~ ( L
N Energy . Loudness Gain
Loudness Detector Mapping Estimator
Matching
Figure 4

SUBSTITUTE SHEET (RULE 26)

312

400

Audio
Out




WO 2013/181299 PCT/US2013/043194
3/4
500
y'd
1?1 +
Audio Audio
In fc Out
¢ 116 ™ Strength +
Harmonic .
Low Freq. Decay Rate |—» Nonlinear | o HPF | Loudness
Extractor . Processor Compressor
Adjustor
5 ) 5 > )
102 104 106 108 504
Figure 5
/600
101
2 124 612
) 11848 .
Left »| HPF 1 Left
In Out
102 104 106 Strength ¢
¥ \ y \ 108 61 012a
Low Fre Harmonic Nonlinear (] —
9 |9 Decay Rate —» | HPF 2
Extractor . Processor
Adjustor
* A
124| Energy
Detector
121 122
123
) § \__V
110 ~ Energy Loudness Gain
Loudness > Detector > Mapping > Estimator
101b Matching
N +
+
Right Right
n » HPF 3 7 out
614a S
o4 _ 613 613a
Figure 6

SUBSTITUTE SHEET (RULE 26)



WO 2013/181299 PCT/US2013/043194
4/4 /700
10la £ 612
Left Left
In Out
116~
fe _¢ 7022 i }06 108 | Strength +
Low Fre Harmonic Nonlinear \ (—31 1
4 Ly Decay Rate |—» —»{ HPF 2
Extractor Adjustor Processor
) A
102 124~ Energy
Detect
191 122 123 [
1107 { ( L
Iq Energy Loudness Gain
Loudness Detector Mapping Estimator
Matchin
1(01b g + 613
Right - Right
In Out
+
Figure 7
800
101a r fc J 612
L%f ~ 114 (M ' 2 Lef
oft | o) HpF 1 ) eft
In y Out
106 Strength t+
66 goea ) 10{ ) "
/ Harmonic Nonlinear (\\
—>| Decay Rate —»] Processor —» HPF 2
804 + Adjustor
+ A
802 + +A 804a 124 Energy
131 199 123\ Detector
{ L ]
* Energy Loudness Gain
Lou1d1n%?§-_> Detector Mapping Estimator
1(01b Matching +
it 614 [6148 + 613 Riah
ight ight
In HPF 3 Out
Figure 8

SUBSTITUTE SHEET (RULE 26)




