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[57] ABSTRACT 

Source coding digitized audio signals includes providing 
time or spectral domain sampling values of the digitized 
audio signal. requantizing the sampling values according 
their permissible quantizing noise as determined by a coding 
and requantizing control signal. and multiplexing the control 
signal and the requantized sampling values into a time 
multiplex frame depending on the bit rate reduction 
employed. The coding and requantizing control signal is 
determined from the sampling values by determining the 
global masking effect from all relevant maskers which are 
tonal maskers and noise maskers, and which result from the 
sampling values, and from a silence audio threshold. The 
global masking effect is determined by segmenting masking 
edges of possible maskers and approximating in individual 
segments with lower order polynomials. and determining 
coefficients of the lower order polynomials. converting the 
maskers into logarithmic levels and using intensities of the 
maskers to determine the coefficients of the lower order 
polynomials. and determining the global masking threshold. 
step-wise, masker by masker, at individual possible base 
points. from the polynomials describing masking edges of 
the i)ossible maskers. 

18 Claims, 6 Drawing Sheets 

70 

'.IULTI· ·B 
P~[XER 

L ,,,, 
TRA'1SFORMAHGN STAG[ 

CALClJU\TION or 
AEQUANTIZATION 

~-----' ·.5 co~~TR01 INf-OAMATIQN 

VOLUME 
40 dB f----+--+-

IPR2016-01710 
UNIFIED EX1022

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


FI
G.

 1
 

10
 

FI
L T

EA
 B

AN
K 

O
R 

(2
 

r2
 

,
_

 TR
AN

SF
O

RM
AT

IO
N 

ST
AG

E 
I I I I I 

2
~
 

I I I I 

1
3

0
 

I 
1 

2
a
~
 

DE
TE

RM
IN

AT
IO

N 
O

F 
M

AX
IM

A 
O

F 
SA

M
PL

ED
 V

AL
UE

S 

4
·
~
 

1
4

0
 

r-
50

 

' 
CA

LC
UL

AT
IO

N 
O

F 
-

TR
AN

SF
O

RM
AT

IO
N 

ST
AG

E 
M

AS
KI

NG
 T

HR
ES

HO
LD

 
~
 

\5
 

20
 

70
 

RE
Q

UA
NT

IZ
AT

IO
N 

O
F 

ll
! 

SA
M

PL
ED

 V
AL

UE
S 

7
~
 

M
UL

TI
-

PL
EX

ER
 

1
6

0
 

C
AL

C
U

LA
TI

O
N

 O
F 

R
EQ

U
AN

TI
ZA

TI
O

N
 

CO
NT

RO
L 

IN
FO

RM
AT

IO
N 

~
 

• 00
 

• ~
 

~
 
~
 

~
 a >
 

't:
I !'1
 .... ~
~
 .... ~ 00
 ; ~
 .... ~
 

~
 

f.1
1 

,.. '1
 

~
 

0 ,_.. ~
 
~
 

'1
 

f  

F
in

d
 a

u
th

e
n
ti
c
a
te

d
 c

o
u
rt

 d
o
c
u
m

e
n
ts

 w
it
h
o
u
t 

w
a
te

rm
a
rk

s
 a

t 
d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


FI
G

.2
 

7
0
d
B
r
-
-
~
~
r
-
~
-
r
-
-
-
-
,
-
~
~
-
i
-
~
-
.
~
~
.
.
-
-
~
~
.
-
~
-
-
r
-
~
-
.
 

f =
 25

0 
Hz

 
I 

1 
KH

z 
4K

H
z 

6
0
d
B
i
-
-
-
~
-
-
r
-
~
-
-
t
~
~
-
t
-
,
-
-
~
-
+
~
~
+
-
~
-
-
+
-
~
-
-
.
-
-
-
1
-
-
-
-
L
~
_
_
j
 

l 
5
0
d
B
~
-
t
-
-
t
-
~
-
t
-
~
-
-
-
l
r
-
t
-
~
+
-
~
-
l
-
-
-
+
-
-
-
-
-
-
-
1
-
-
1
-
~
_
J
_
-
_
.
_
_
J
 

VO
LU

M
E 
4
0
d
B
1
-
-
-
-
-
-
+
-
~
-
-
+
~
-
-
-
-
+
-
+
+
+
-
~
-
+
-
~
-
H
-
1
-
-
-
-
<
-
~
~
-
H
+
-
-
1
-
-
~
_
_
.
.
.
~
+
-
-
l
 

3Q
 d

B 
ll
k
: 

I 
:II

 
I 

\ 
I 

H
 

I 

20
 d

B 
I 

I 
""

" 
I 

l 
I 

I 
\'

=
 

I 
.f

 I
 

I 
~I

 
I 

~ 
I 

I 
'""

"=
 

I 
A

 
I 

1 Q
 dB

 I 
I 

I /
 
~
 

I 
F\

: 
I 

I 
I'.

.: 
I 

I 
I 

I 
P

--
-=

=
I 

o d
B 

1 
1 

/
,
,
/
 

1 
1 

1 
1 r 

, s.
. 

1 
1 

.L
 

>-
, 1

 
v-

1 
~-

• 
1 

"1
0 

dB
 L
r
-
.
.
-
-
-
~
-
-
-
'
-
-
-
-
L
-
.
.
.
l
L
_
.
.
o
=
-
-
-
-
-
-
-
'
-
-
-
-
-
-
-
l
L
-
.
.
.
.
.
.
.
:
:
_
_
_
_
_
.
.
i
=
-
-
L
-
L
.
-
-
-
-
-
=
=
-
-
-
-
-
'
 

0.
02

 
0.

05
 

0.
1 

0.
2 

0.
5 

1 
2 

5 
10

 
20

 
FR

EQ
U

EN
C

Y/
kH

Z 
• 

0 • 00
 

• ~
 

~
 

"""'
" a >
 

"O
 

!"1
 .... ~
~
 .... ~ 0

0
 

g a ~ ~
 

~
 

O
l 
~
 

~
 =
 

~
 

~
 

-..
.l 

f  

F
in

d
 a

u
th

e
n
ti
c
a
te

d
 c

o
u
rt

 d
o
c
u
m

e
n
ts

 w
it
h
o
u
t 

w
a
te

rm
a
rk

s
 a

t 
d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


U.S. Patent Apr. 14, 1998 Sheet 3 of 6 5,740,317 

FIG.3 TIME SAMPLING VALUES 
l 

' l PROVIDE SAMPLING VALUES OF I 
DIGITIZED AUDIO SAMPLES (BLOCK 10) 

I 

~ I I 
I 

' TRANSFORMATION OF DIGITIZED AUDIO DETERMINE THE MAXIMUM 
SIGNAL TO FREQUENCY DOMAIN, WHICH SIGNAL LEVELS FROM THE 

PRODUCES DISCRETE SAMPLING VALUES SAMPLING VALUES (BLOCK 30) 
(BLOCK 40) 

I DETERMINE ALL RELEVANT MASKERS 

+ 
' CONVERT LEVELS OF ALL RELEVANT 

MASKERS INTO LOGARITHMIC LEVELS 

I 
DETERMINE COEFFICIENTS OF 
LOWER ORDER POLYNOMIALS 

I 
SEGMENT MASKING EDGES 

OF ALL RELEVANT MASKERS 

I 
CALCULATE SEGMENTED MASKING 
EDGES OF ALL RELEVANT MASKERS 

DETERMINE GLOBAL MASKING THRESHOLC 
MASKER-BY-MASKER CONSIDERING THE 
RESTING THRESHOLD USING DIFFERENT 
SPECTRAL SPACING IN LOWER, MIDDLE 

AND UPPER FREQUENCY RANGE 

(BLOCK 50) 

DERIVE THE CODING AND REOUANTIZING 
CONTROL SIGNAL FOR THE SAMPLING VALUES 
UNDER CONSIDERATION OF THE DETERMINED 

GLOBAL MASKING THRESHOLD (BLOCK 60) 

QUANTIZE SAMPLING VALUES ACCORDING 
TO PERMISSIBLE QUANTIZING NOISE AND 
A CODING AND REOUANTIZING CONTROL -

SIGNAL (BLOCK 20) 

MULTIPLEX CODING AND REOUANTIZING CONTROL SIGNAL AND SAMPLING VALUES 
MAXIMUMS AND QUANTIZED SAMPLING VALUES INTO A TIME MULTIPLEXED FRAME 

ACCORDING TO BIT RATEREDUCTION EMPLOYED (BLOCK 70) 
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FIG. 4 
1270 

DETERMINE ALL MASKERS WHICH MAXIMUM MASKING 1030 
EDGE LEVEL IS LOWER THAN THE LEVEL OF THE RESTING __) 
THRESHOLD. THESE MASKERS WILL BE EXCLUDED FROM 

THE MASKING THRESHOLD COMPUTATION. 

DETERMINE ALL MASKERS WHICH SIGNAL LEVEL IS LOWER 1020 
THAN THE MASKING EDGE LEVEL OF ANOTHER MASKER AT _.) 

THIS FREQUENCY POINT. THESE MASKERS WILL BE EX-
CLUDED FROM THE THRESHOLD COMPUTATION. 

i 
DETERMINE SPECTRAL SPACING USING A HIGHER 1290 

SPECTRAL RESOLUTION FOR LOWER FREQUENCIES L.J 
AND A LOWER RESOLUTION FOR HIGHER FREQUENCIES . 

• BEGIN THE GLOBAL MASKING THRESHOLD DETERMINATION 1000 
WITH THE HIGHEST FREQUENCY MASKER v 

i t 
BEGIN THE DETERMINATION OF THE GLOBAL MASKING 1010 
THRESHOLD FOR THE RESPECTIVE MASKER TOWARD __) 

UPPER FREQUENCIES FIRST AND THEN TOWARD 
LOWER FREQUENCIES 

• UPDATE THE LEVELS OF EACH 1300 
SPECTRAL POINT OF THE [__/ 

MASKING THRESHOLD 

1J t 
1040 

ABORT THE GLOBAL THRESHOLD DETERMINATION IF THE V 
MASKING EDGE OF THE CURRENTLY PROCESSED MASKER 

FALLS BELOW A CERTAIN LEVEL 

ABORT THE GLOBAL THRESHOLD DETERMINATION IF THE 
1050 

__) 
MASKING EDGE OF THE CURRENTLY PROCESSED MASKER 

IS RUNNING DOWN TO THRESHOLD RELEVANCY 

ABORT THE GLOBAL THRESHOLD DETERMINATION IF THE 
1060 

__) 
MASKING EDGE OF THE CURAENTL Y PROCESSED MASKER 

FALLS BELOW THE LEVEL SPECIFIED BY THE 
RESTING THRESHOLD 

5,740,317 
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