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FIG. 4

(START FREQUENCY BAND EXTENDING PROCESSING)

¥

* FILTER INPUT SIGNAL WITH LOW-PASS FILTER

S1

) i

DELAY LOW FREQUENCY SIGNAL COMPONENT 52
OF INPUT SIGNAL

¥

DIVIDE INPUT SIGNAL INTO MULTIPLE SUB-BAND |59
SIGNALS

¥
CALCULATE FEATURE AMOUNT

S4

Y

CALCULATE ESTIMATED VALUE OF HIGH FREQUENCY 55
~ SUB-BAND POWER, BASED ON FEATURE AMOUNT

Y

GENERATE HIGH FREQUENCY SIGNAL COMPONENT, |50
BASED ON MULTIPLE SUB-BAND SIGNALS AND '
ESTIMATED VALUE OF HIGH FREQUENCY
SUB-BAND POWER

¥

FILTER HIGH FREQUENCY SIGNAL COMPONENT |7
WITH HiGH-PASS FILTER

;

ADD AND OUTPUT 58
'LOW FREQUENCY SIGNAL COMPONENT AND
HIGH FREQUENCY SIGNAL COMPONENT

;
( ew )
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FIG. 10

( START COEFHICIENT LEARNING PROCESSING ) _

¥

DIVIDE WIDE BAND TEACHER SIGNAL INTO st
MULTIPLE SUB-BAND SIGNALS

Y

CALCULATE HIGH FREQUENCY SUB-BAND POWER  |S12
FOR EVERY CERTAIN TIME FRAME

¥

CALCULATE FEATURE AMOUNT FOR EVERY CERTAIN |S13
TIME FRAME

¥

ESTIMATE COEFFICIENT, S14
BASED ON HIGH FREQUENCY SUB-BAND POWER AND
FEATURE AMOUNT FOR EVERY CERTAIN TIME FRAME
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FIG. 12

( START ENCODING PROCESSING )

FILTER INPUT SIGNAL WITH LOW-PASS FILTER

¥

ENCODE LOW-FREQUENCY SIGNAL

!

DIVIDE INPUT SIGNAL AND LOW FREQUENCY
SIGNAL INTO MULTIPLE SUB-BAND SIGNALS

¥

CALCULATE FEATURE AMOUNT

¥

CALCULATE PSEUDO HIGH FREQUENCY
SUB-BAND POWER, BASED ON FEATURE AMOUNT

¥

CALCULATE PSEUDO HIGH FREQUENCY
SUB-BAND POWER DIFFERENCE, BASED ON
HIGH FREQUENCY SUB-BAND SIGNAL AND
PSEUDO HIGH FREQUENCY SUB-BAND POWER

¥

ENCODE THE PSEUDO HIGH FREQUENCY
SUB-BAND POWER DIFFERENCE

'

MULTIPLEX AND OUTPUT LOW FREQUENCY
ENCODED DATA AND HIGH FREQUENCY
ENCODED DATA

Y

( =m0 )

SP248477

S

S112

5113

5114

5115

S116

S117

5118
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FIG. 14
( START DECODING PROCESSING )

T

DEMULTIPLEX INPUT CODE STRING INTO HIGH FREQUENCY | 1%
ENCODED DATAAND LOW FREQUENCY ENCODED DATA

¥

PERFORM DECODING OF LOW FREQUENCY ENCODED  |° 192
DATA, AND OUTPUT DECODED LOW FREQUENCY SIGNAL
OBTAINED AS A RESULT THEREOF

Y

DIVIDE DECODED LOW FREQUENCY SIGNALINTO |5 133

MULTIPLE SUB-BAND SIGNALS
1
CALCULATE FEATURE AMOUNT S134
L
PERFORM DECODING OF HIGH FREQUENCY 5135

ENCODED DATA, AND OUTPUT DECODED
HIGH FREQUENCY SUB-BAND POWER ESTIMATING
COEFFICIENT CORRESPONDING TO PSEUDO
HIGH FREQUENCY SUB-BAND POWER DIFFERENCE
ID OBTAINEC AS ARESULT THEREOCF

'

CALCULATE DECODED HIGH FREQUENGY 5136
SUB-BAND POWER, BASED ON FEATURE AMOUNT
AND DECODED HIGH FREQUENCY SUB-BAND POWER
ESTIMATING COEFFICIENT

Y

CALCULATE DECODED HIGH FREQUENCY SIGNAL ST

¥

SYNTHESIZE AND OUTPUT DECODED LOW FREQUENCY  |9138
SIGNALAND DECODED HIGH FREQUENCY SIGNAL

r
(- o )




15/30

VIVA INFI014300

HOLI3A FALVINIS T4

JOIAT0 ONINGYIT NG00 Lo pg
- €99 ,_wa_w o
oyl | AoN3NDTH ?
1oy
%g_ww %ﬁwﬁo L OMYINOwD |  MOTT i
Y91 JON3NDIY HOIH ANNOAY SSYeMOT
00N35d 34Niv3d 'y
m A &
ﬂ._..
o YAIMOd ONVEENS | .
= AON3NDYA HOH 00N3Sd
Tl
-« m - /G
« ¥
ol ” OV 1 Linown
3| : S
S e unoun | ONVEENS WNIS
n ONIYINOWY [ . MIHOVAL
M FONTHIIT : (INYE 3aIM
HIMOd ONVE-8NS AONANDIYS HOH | ¥3MOd ONVEHENS |,
AONANOIHH HOH [
. P_am_wwm_m&%s 00M=5d »
3 o
_ m%w& mmm%ma ] TONSIS ONVE-BNS
N AONINDIYS HOH OaN3sd AONZNTZH4 HOH
oG 3 gg” 75

Gl 9Ol



16 /30

FIG. 16

( START COEFFICIENT LEARNING PROCESSING )

¥

SP248477

FILTER WIDE BAND TEACHER SIGNAL WITH
LOW-PASS FILTER

5151

¥

DIVIDE WIDE BAND TEACHER SIGNAL AND
LOW FREQUENCY SIGNAL INTO MULTIPLE
SUB-BAND SIGNALS

5152

Y

CALCULATE FEATURE AMOUNT

51863

Y

CALCULATE PSEUDO HIGH FREQUENCY
SUB-BAND POWER, BASED ON FEATURE AMOUNT

5154

i

CALCULATE PSEUDO HIGH FREQUENCY SUB-BAND

POWER DIFFERENCE BASED ON HIGH FREQUENCY

SUB-BAND SIGNAL AND PSEUDO HIGH FREQUENCY
SUB-BAND POWER

5155

i

CLUSTER PSEUDO HIGH FREQUENCY SUB-BAND
POWER DIFFERENCE VECTORS OBTAINED FROM
PSEUDO HIGH FREQUENCY SUB-BAND POWER
DIFFERENCE, AND CALCULATE REPRESENTATIVE
VECTOR FCR EACH CLUSTER

5156

!

ESTIMATE HIGH FREQUENCY SUB-BAND POWER

ESTIMATING COEFFICIENT FOR EACH CLUSTER,

BASED ON HIGH FREQUENCY SUB-BAND POWER
AND FEATURE AMOUNT

5157

¥

( o )
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FIG. 19

( START ENCODING PROCESSING )

[

FILTER INPUT SIGNAL WITH LOW-PASS FILTER S181

¥

ENCODE LOW FREQUENCY SIGNAL S182

¥

DIVIDE INPUT SIGNALAND LOW FREQUENCY 5183
SIGNAL INTO MULTIPLE SUB-BAND SIGNALS

¥

CALCULATE FEATURE AMOUNT 5184

4

CALCULATE PSEUDO HIGH FREQUENCY SUB-BAND |°18°
POWER, BASED ON FEATURE AMOUNT

Y

CALCULATE PSEUDO HIGH FREQUENCY SUB-BAND  |186

POWER DIFFERENGE, BASED ON HIGH FREQUENCY

SUB-BAND SIGNAL AND PSEUDO HIGH FREQUENGY
SUB-BAND POWER

Y

CALCULATE SUM OF SQUARES OF PSEUDOHIGH  |° 187
FREQUENCY SUB-BAND POWER DIFFERENCE

h i

ENCODE COEFFICIENT INDEX OF DECODED HIGH 10168
FREQUENCY SUB-BAND POWER ESTIMATING
COEFFICIENT

j

MULTIPLEX AND OUTPUT LOW FREQUENCY ENCODED 5189
DATAAND HIGH FREQUENCY ENCODED DATA

¥

( enm )
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FIG. 21

( START DECODING PROCESSING )

DEMULTIPLEX INPUT CODE STRING INTO HIGH FREQUENGY |52
ENCODED DATAAND LOW FREQUENCY ENCODED DATA

Y

PERFORM DECODING OF LOW FREQUENCY ENCODED DATA, | 5212
AND OUTPUT DECODED LOW FREQUENCY SIGNAL OBTAINED

AS ARESULT THEREOF
DIVIDE DECODED LOW FREQUENCY SIGNAL INTO S213
MULTIPLE SUB-BAND SIGNALS
\
214
CALCULATE FEATURE AMOUNT

¥

D
—
()]

PERFORM DECODING OF HIGH FREQUENCY ENCODED DATA, S

AND OUTPUT DECODED HIGH FREQUENCY SUB-BAND POWER

ESTIMATING COEFFICIENT INDICATED BY COEFFICIENT INDEX
OBTAINED AS ARESULT THEREOF

¥

CALCULATE DECODED HIGH FREQUENCY SUB-BAND POWER, |5216
BASED ON FEATURE AMOUNT AND DECODED HIGH
FREQUENCY SUB-BAND POWER ESTIMATING COEFFICIENT

¥

GENERATE DECODED HIGH FREQUENCY SIGNAL S217

¥

SYNTHESIZE AND OUTPUT DECODED LOW FREQUENCY 9218
SIGNAL AND DECODED HIGH FREQUENCY SIGNAL

¥

( =0 )
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FIG. 22

( START ENCODING PROCESSING )

¥

FILTER INPUT SIGNAL WITH LOW-PASS FILTER S24t

¥

ENCODE LOW FREQUENCY SIGNAL S22

¥

DIVIDE INPUT SIGNALAND LOW FREQUENCY | 5243
SIGNAL INTO MULTIPLE SUB-BAND SIGNALS

!

CALCULATE FEATURE AMOUNT S244

i

CALCULATE PSEUDO HIGH FREQUENCY SUB-BAND | o245
POWER, BASED ON FEATURE AMOUNT

Y

CALCULATE PSEUDO HIGH FREQUENCY SUB-BAND | 5240

POWER DIFFERENCE, BASED ON HIGH FREQUENCY

SUB-BAND SIGNALAND PSEUDO HIGH FREQUENCY
SUB-BAND POWER

'

CALCULATE SUM OF SQUARES OF PSEUDO HIGH | 9247
FREQUENCY SUB-BAND POWER DIFFERENCE

¥

ENCODE COEFFICIENT INDEX OF DECODED HIGH 248

FREQUENCY SUB-BAND POWER ESTIMATING

COEFFICIENT AND PSEUDO HIGH FREQUENCY
SUB-BAND POWER DIFFERENCE

!

MULTIPLEX AND OUTPUT LOW FREQUENCY ENCODED |5249
DATAAND HIGH FREQUENCY ENCODED DATA

¥

( = )




SP248477
23130

FIG. 23

( START DECODING PROCESSING )

b

DEMULTIPLEX INPUT CODE STRING INTO HIGH FREQUENCY |27
ENCODED DATAAND LOW FREQUENCY ENCODED DATA

PERFORM DECODING OF LOW FREQUENCY ENCODED DATA, |9272
AND OUTPUT DECODED LOW FREQUENCY SIGNAL
OBTAINED AS A RESULT THEREGF

¥

DIVIDE DECODED LOW FREQUENCY SIGNAL INTO 8213
MULTIPLE SUB-BAND SIGNALS

¥

CALCULATE FEATURE AMOUNT 8274

\

PERFORM DECODING OF HIGH FREQUENCY ENCODED DATA, 19270
AND OUTPUT DECODED HIGH FREQUENCY SUB-BAND POWER
ESTIMATING COEFFICIENT INDICATED BY COEFEICIENT INDEX
OBTAINED AS A RESULT THEREOF AND PSEUDO HIGH
FREQUENCY SUB-BAND POWER DIFFERENGE

| 4

CALCULATE DECODED HIGH FREQUENCY SUB-BAND POWER, |52/
BASED ON FEATURE AMOUNT AND DECODED HIGH
FREQUENCY SUB-BAND POWER ESTIMATING COEFFICIENT

f

ADD PSEUDO HIGH FREQUENCY SUB-BAND POWER S271
DIFFERENCE TO DECODED HIGH FREQUENCY
SUB-BAND POWER

¥

GENERATE DECCDED HIGH FREQUENCY SIGNAL 5278

Y

SYNTHESIZE AND OUTPUT DECODED LOW FREQUENCY |97
SIGNAL AND DECODED HIGH FREQUENCY SIGNAL

¥

( =m0 )
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FIG. 24
( START ENCODING PROCESSING )
¥ '
— 3301
FILTER INPUT SIGNAL WITH LOW-PASS FILTER
Y
$302
ENCODE LOW-FREQUENCY SIGNAL
¥
DIVIDE INPUT SIGNAL AND LOW FREQUENCY 8303
SIGNAL INTO MULTIPLE SUB-BAND SIGNALS
L S304
CALCULATE FEATURE AMOUNT
¥
CALCULATE PSEUDO HIGH FREQUENCY 5305
SUB-BAND POWER, BASED ON FEATURE AMOUNT
L
$306
CALCULATE EVALUATION VALUE USING CURRENT FRAME
¥
SELECT COEFFICIENT INDEX OF DECODED HIGH 8307
FREQUENCY SUB-BAND POWER ESTIMATING COEFFICIENT
L
ENCODE COEFFICIENT INDEX 5308
Y
MULTIPLEX AND OUTPUT LOW FREQUENCY ENCODED | 5909
DATAAND HIGH FREQUENCY ENCODED DATA

4

( =m0 )
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FIG. 25

(' STARTENCODING PROCESSING )

SP248477

FILTER INPUT SIGNAL WITH LOW-PASS FILTER S331
¥
5332
ENCODE LOW-FREQUENCY SIGNAL
¥
DIVIDE INPUT SIGNALAND LOW FREQUENCY SIGNAL 9933
INTO MULTIPLE SUB-BAND SIGNALS
' $334
CALCULATE FEATURE AMOUNT -
¥
CALCULATE PSEUDO HIGH FREQUENCY SUB-BAND | 9995
POWER, BASED ON FEATURE AMOUNT
¥ |
CALCULATE EVALUATION VALUE THAT HAS USED §336
CURRENT FRAME
¥
CALCULATE EVALUATION VALUE THAT HAS USED S337
PAST FRAME AND CURRENT FRAME
¥
3338
CALCULATE FINAL EVALUATION VALUE
¥
SELECT COEFFICIENT INDEX OF DECODED HIGH 8339
FREQUENCY SUB-BAND POWER ESTIMATING COEFFICIENT
¥
5340
ENCODE COEFFICIENT INDEX
' S341

MULTIPLEX AND QUTPUT LOW FREQUENCY ENCODED DATA

AND HIGH FREQUENCY ENCODED DATA

¥
(= )
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FIG. 26

( START ENCODING PROCESSING )

SP248477

FILTER INPUT SIGNAL WITH LOW.PASS FILTER S311
¥
8372
ENCODE LOW-FREQUENCY SIGNAL
3
DIVIDE INPUT SIGNALAND LOW EREQUENCY SIGNAL | 5373
INTO MULTIPLE SUB-BAND SIGNALS
v S374
CALCULATE FEATURE AMOUNT
| ¥
CALCULATE PSEUDO HIGH FREQUENCY SUB-BAND | 9279
POWER, BASED ON FEATURE AMOUNT
¥
CALCULATE EVALUATION VALUE THAT HAS USED S376
CURRENT FRAME
¥
CALCULATE EVALUATION VALUE THAT HAS USED 8317
PAST FRAME AND CURRENT FRAME
' 3378
CALCULATE FINAL EVALUATION VALUE
)
SELECT COEFFICIENT INDEX OF DECODED HIGH 8379
FREQUENCY SUB-BAND POWER ESTIMATING COEFFICIENT
v $380
ENCODE COEFFICIENT INDEX
Y $381
MULTIPLEX AND OUTPUT LOW FREQUENCY ENCODED DATA
AND HIGH FREQUENCY ENCODED DATA

¥
( s )
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FIG. 27
( START ENCODING PROCESSING )
- sS40t
SILTER INPUT SIGNAL WITH LOW-PASS FILTER
+ .
5402

ENCODE LOW-FREQUENCY SIGNAL

¥

DIVIDE INPUT SIGNAL AND LOW FREQUENCY SIGNAL | 9403
INTO MULTIPLE SUB-BAND SIGNALS

¥

CALCULATE FEATURE AMOUNT S404

v

CALCULATE PSEUDO HIGH FREQUENCY SUB-BAND | o405
POWER, BASED ON FEATURE AMOUNT

v

CALCULATE EVALUATION VALUE THAT HAS USED 5406
" CURRENT FRAME

¥

CALCULATE EVALUATION VALUE THAT HAS USED 5407
PAST FRAME AND CURRENT FRAME

1

S408
CALCULATE FINAL EVALUATION VALUE

Y

SELECT COEFFICIENT INDEX OF DECODED HIGH S409
FREQUENCY SUR-BAND POWER ESTIMATING COEFFICIENT

Y

5410
ENCODE COEFFICIENT INDEX

Y

MULTIPLEX AND OUTPUT LOW FREQUENCY ENCODED DATA |54
AND HIGH ENCODED DATA

¥
( &o )
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FIG. 29

( START COEFFICIENT LEARNING PROCESSING )
DIVIDE WIDE BAND TEACHER SiGNAZ INTO MULTIPLE SUB-BAND SIGNALS | 543"
CALCULATE HIGH FREQU*ENCY SUB-BAND POWER 5432
CALCULATE \/ARIOU; FEATURE AMOUNTS S433
ESTIMATE COEFFICIENT ;Y REGRESSION ANALYSIS S434
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SELECT ONE CLUSTER 5438
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PERFORM REGRESSION ANALYSIS USING A FRAME OF ARESIDUAL | 9439
VECTOR BELONGING TO ACLUSTER, AND CALCULATE COEFFICIENT

F;NQ RESIDUAL VECTO:R USING COEFFICIENT S440
NORMALIZE RESIDUAL VECTOR 15441

CLUSTER RESI:)UAL VECTORS S442

OBTAIN COEFFICIENT OF CONS':ANT FROM CENTER-OF.GRAVITY | 5443
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__HAVE ALL CLUSTERS BEEN PROCESSE
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