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FIG. 4

FREQUENCY BAND
EXPANSION PROCESSING START

hd

FILTER INPUT SIGNAL BY LOW-PASS FILTER

\

DELAY LOW BAND SIGNAL
COMPONENT OF INPUT SIGNAL

¥

DIVIDE INPUT SIGNAL INTQ
PLURALITY OF SUB-BAND SIGNALS

v

CALCULATE CHARACTERISTIC AMOUNT

Y

CALCULATE ESTIMATION VALUE OF HIGH
BAND SUB-BAND POWER BASED ON
CHARACTERISTIC AMOUNT

v

PRODUCE HIGH BAND SIGNAL
COMPONENT BASED ON PLURALITY OF
SUB-BAND SIGNALS AND ESTIMATION
VALUE OF HIGH BAND SUB-BAND POWER

!

FILTER HIGH BAND SIGNAL
COMPONENT BY HIGH-PASS FILTER

¥

ADD AND QUTPUT LOW BAND SIGNAL
COMPONENT AND HiGH BAND SIGNAL
BAND SIGNAL COMPONENT

h §
END
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FIG. 10

COEFFICIENT LEARNING
PROCESSING START

¥

DIVIDE BROADBAND INSTRUCTION SIGNAL | ST
INTO PLURALITY OF SUB-BAND SIGNALS

Y

CALCULATE HIGH BAND SUB-BAND 512
POWER FOR EACH CONSTANT TIME FRAME

v

CALCULATE CHARACTERISTIC AMOUNT | °13
FOR EACH CONSTANT TIME FRAME

¥

ESTIMATE COEFFICIENT BASED ON HIGH BAND | ©14
SUB-BAND POWER AND CHARACTERISTIC
AMOUNT FOR EACH CONSTANT TIME ERAME

v
(__END )
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FIG. 12

(_ ENCODING PROCESS START )

FILTER INPUT SIGNAL BY LOW-PASS FILTER

!

ENCODE LOW BAND SIGNAL

!

DIVIDE INPUT SIGNAL AND LOW BAND
SIGNAL INTO PLURALITY OF SUB-BAND SIGNALS

Y

CALCULATE CHARACTERISTIC AMOUNT

¥

CALCULATE PSEUDO HIGH BAND
SUB-BAND POWER BASED ON
CHARACTERISTIC AMOUNT

¥

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

3

ENCODE PSEUDO HIGH BAND
SUB-BAND POWER DIFFERENCE

¥

MULTIPLEX AND QUTPUT LOW BAND ENCODED
DATA AND HIGH BAND ENCODED DATA

v
(__END )
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FIG. 14

(__DECODING PROCESS START )
¥

DEMULTIPLEX INPUT CODE
STRING INTO HIGH BAND ENCODED DATA
AND LOW BAND ENCODED DATA

¥

DECODE LOW BAND
ENCODED DATA AND QUTRPUT RESULTANT
DECODED LOW BAND SIGNAL

hd

DIVIDE DECODED LOW BAND SIGNAL
INTO PLURALITY OF SUB-BAND SIGNALS

/

CALCULATE CHARACTERISTIC AMOUNT

4

DECODE HiGH BAND ENCODED DATA AND
OUTPUT RESULTANT DECODED HIGH BAND
SUB-BAND POWER ESTIMATION COEFFICIENT
CORRESPONDING TO PSEUDO HIGH BAND
SUB-BAND POWER DIFFERENCE ID

v

CALCULATE DECODED HIGH BAND SUB-BAND
PCWER BASED ON CHARACTERISTIC
AMOUNT AND DECODED HIGH BAND

SUB-BAND POWER ESTIMATION COEFFICIENT

/

CALCULATE DECODED HIGH BAND SIGNAL

v

SYNTHESIZE AND QUTPUT DECODED
LOW BAND SIGNAL AND
DECODED HIGH BAND SIGNAL

v

(__END ) |
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FIG. 16

COEFFICIENT LEARNING
PROCESS START

Vi

FILTER BROADBAND
INSTRUCTION SIGNAL BY LOW-PASS FILTER

Y

DIVIDE BROADBAND INSTRUCTION
SIGNAL AND LOW BAND SIGNAL INTO
PLURALITY OF GUB-BAND SIGNALS

!

CALCULATE CHARACTERISTIC AMOUNT

t

CALCULATE PSEUDO HIGH BAND SUB-BAND
POWER BASED ON CHARACTERISTIC AMOUNT

v

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

!

CLUSTER PSEUDO HIGH BAND SUB-BAND
POWER DiFFERENCE VECTOR OBTAINED
FROM PSEUDO HIGH BAND SUB-BAND POWER
DIFFERENCE AND CALCULATE
REPRESENTATIVE VECTOR OF EACH CLUSTER

\d

ESTIMATE HIGH BAND SUB-BAND POWER
ESTIMATION COEFFICIENT FOR EACH
CLUSTER BASED ON HIGH BAND SUB-BAND
POWER AND CHARACTERISTIC AMOUNT

Y
{ END )
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FIG
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FILTER INPUT SIGNAL

BY LOW-PASS FILTER
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cNCODE LOW

BAND SIGNAL
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/

DIVIDE INPUT SIGN

SIGNAL INTO PLURALITY OF SUB-BAND SIGNALS

AL AND LOW BAND

3

i

CALCULATE CHARACTERISTIC AMOUNT

X

/

CALCULATE PSE

UDO HIGH BAND

SUB-BAND POWER BASED ON
CHARACTERISTIC AMOUNT

h

/

CALCULATE PSE

UDO HIGH BAND

SUB-BAND POWER DIFFERENCE BASED ON
HIGH BAND SUB-BAND SIGNAL AND PSEUDO
HIGH BAND SUB-BAND POWER

3

3

CALCULATE SQUARE SUM OF PSEUDO
HIGH BAND SUB-BAND POWER DiFFERENCE

kit

4

ENCODE COEFFI

CIENT INDEX OF

DECODED HIGH BAND SUB-BAND

POWER ESTIMATI

ON COEFFICIENT

!

MULTIPLEX AND QUTPUT LOW BAND ENCODED

DATA AND HIGH BAND ENCODED DATA

\

/
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FIG. 21

(__DECODING PROCESS START )
¥

DEMULTIPLEX INPUT CODE
STRING INTO HIGH BAND ENCODED DATA
AND LOW BAND ENCODED DATA

¥

DECODE LOW BAND
ENCODED DATA AND OUTRUT RESULTANT

DECODED LOW BAND SIGNAL
' v

DIVIDE DECODED LOW BAND SIGNAL
INTO PLURALITY OF SUB-BAND SIGNALS

¥

CALCULATE CHARACTERISTIC AMOUNT

Y

DECODE HIGH BAND
ENCODED DATA AND QUTPUT DECODED
HIGH BAND SUB-BAND POWER ESTIMATION
COEFFICIENT INDICATED BY
RESULTANT COEFFICIENT INDEX

v

CALCULATE DECODED HIGH BAND SUB-BAND
POWER BASED ON CHARACTERISTIC AMOUNT
AND DECODED HIGH BAND SUB-BAND
POWER ESTIMATION COEFFICIENT

4

PRODUCE DECODED HIGH BAND SIGNAL

¥

SYNTHESIZE AND OUTPUT DECODED
LOW BAND SIGNAL AND DECODED
HIGH BAND SIGNAL

y
(__END
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FIG. 22

(_ ENCODING PROCESS START )
Y

FILTER INPUT SIGNAL BY LOW-PASS FILTER

hd

ENCODE LOW BAND SIGNAL

!

DIVIDE INPUT SIGNAL AND LOW BAND
SIGNAL INTO PLURALITY OF SUB-BAND SIGNALS

v

CALCULATE CHARACTERISTIC AMOUNT

¥

CALCULATE PSEUDO HIGH BAND SUB-BAND
POWER BASED ON CHARACTERISTIC AMOUNT

/

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

HIGH BAND SUB-BAND POWER

Y

CALCULATE SQUARE SUM OF PSEUDO
HIGH BAND SUB-BAND POWER DIFFERENCE

!

ENCODE COEFFICIENT INDEX OF
DECODED HIGH BAND SUB-BAND
POWER ESTIMATION COEFFICIENT
AND PSEUDO HIGH BAND SUB-BAND
POWER DIFFERENCE

¥

MULTIPLEX AND QUTPUT LOW BAND ENCODED
DATA AND HIGH BAND ENCODED DATA

¥
(__END )
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FIG. 23

(" DECODING PROCESS START )
hd

DEMULTIPLEX INPUT CODE
STRING INTO HIGH BAND ENCCDED DATA
AND LOW BAND ENCODED DATA

Y

DECODE LOW BAND
ENCODED DATA AND OUTPUT RESULTANT
DECODED LOW BAND SIGNAL

hi

DIVIDE DECODED LOW BAND SIGNAL
INTO PLURALITY OF SUB-BAND SIGNALS

Y

CALCULATE CHARACTERISTIC AMOUNT

¥

DECODE HIGH BAND
cNCODED DATA AND OUTPUT DECODED
HIGH BAND SUB-BAND POWER ESTIMATION
COEFFICIENT INDICATED BY RESULTANT
COEFFICIENT INDEX AND PSEUDO HIGH BAND
SUB-BAND POWER DIFFERENCE

!

CALCULATE DECODED HIGH BAND SUB-BAND

1 POWER BASED ON CHARACTERISTIC AMOUNT

AND DECODED HIGH BAND SUB-BAND
POWER ESTIMATION COEFFICIENT

¥

ADD PSEUDO HIGH BAND SUB-BAND
POWER DIFFERENCE TO DECODED
HiGH BAND SUB-BAND POWER

4

PRODUCE DECODED HIGH BAND SIGNAL

¥

SYNTHESIZE AND OUTPUT DECODED
LOW BAND SIGNAL AND DECODED
HIGH BAND SIGNAL

ST
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FIG. 24

(__ENCODING PROCESS START )
h

FILTER INPUT SIGNAL BY LOW-PASS FILTER

W

ENCODE LOW BAND SIGNAL

Y

DIVIDE INPUT SIGNAL AND LOW BAND
SIGNAL INTOC PLURALITY OF SUB-BAND SIGNALS

v

CALCULATE CHARACTERISTIC AMOUNT

Y

CALCULATE PSEUDO HIGH BAND
SUB-BAND POWER BASED ON
CHARACTERISTIC AMOUNT

|

CALCULATE ESTIMATION VALUE
USING CURRENT FRAME

L

SELECT COEFFICIENT INDEX CF
DECODED HIGH BAND SUB-BAND
POWER ESTIMATION COEFFICIENT

i

ENCODE COEFFICIENT INDEX

b

MULTIPLEX AND QUTPUT LOW BAND ENCODED
DATA AND HIGH BAND ENCODED DATA

¥
(__END )
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FIG. 25

(__ENCODING PROCESS START )

f

FILTER INPUT SIGNAL

8Y LOW-PASS FILTER

y

eNCODE LOW

BAND SIGNAL

b d

DIVIDE INPUT SIGNAL AND LOW BAND

SIGNAL INTO PLURALITY OF SUB-BAND SIGNALS

!

CALCULATE CHARACTERISTIC AMOUNT

s

I

CALCULATE PSEUDO HIGH BAND SUB-BAND
POWER BASED ON CHARACTERISTIC AMOUNT

\

i

CALCULATE ESTIMATION VALUE
USING CURRENT FRAME

¥

CALCULATE ESTIMATION VALUE USING
PREVIOUS FRAME AND CURRENT FRAME

h

/

CALCULATE FINAL ESTIMATION VALUE

5

/

SELECT COEFFI
DECODED HIGH

CIENT INDEX OF
BAND SUB-BAND

POWER ESTIMATION COEFFICIENT

!

ENCODE COEFFICIENT INDEX

i

MULTIPLEX AND QUTPUT LOW BAND ENCODED
DATA AND HIGH BAND ENCODED DATA

{ END
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FIG. 26

(__ENCODING PROCESS START )
i

FILTER INPUT SIGNAL BY LOW-PASS FILTER | 9371

¥

ENCODE LOW BAND SIGNAL 5372

v

DIVIDE INPUT SIGNAL AND LOW BAND 8373
SIGNAL INTO PLURALITY OF SUB-BAND SIGNALS

Y

CALCULATE CHARAGCTERISTIC AMOUNT | 5374

Y

CALCULATE PSEUDO HIGH BAND 8375
SUB-BAND POWER BASED ON
CHARACTERISTIC AMOUNT

3

CALCULATE ESTIMATION VALUE 5376
USING CURRENT FRAME

!

CALCULATE ESTIMATION VALUE USING 5377
PAST FRAME AND CURRENT FRAME

Y

CALCULATE FINAL ESTIMATION VALUE 8378

\ 4

SELECT COEFFICIENT INDEX OF 8379
DECODED HIGH BAND SUB-BAND
POWER ESTIMATION GOEFFICIENT

!

ENCODE COEFFICIENT iNDEX 8380

¥

MULTIPLEX AND OUTPUT LOW BAND ENCODED | S381
DATA AND HIGH BAND ENCODED DATA

¥

( END }
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FIG. 27

(' ENCODING PROCESS START )
A4

FILTER INPUT SIGNAL BY LOW-PASS FILTER

{

ENCODE LOW BAND SIGNAL

Al

DIVIDE INPUT SIGNAL AND LOW BAND
SIGNAL INTO PLURALITY OF SUB-BAND SIGNALS

v

CALCULATE CHARACTERISTIC AMOUNT

\i

CALCULATE PSEUDO HIGH BAND
SUB-BAND POWER BASED ON
CHARACTERISTIC AMOUNT

A

CALCULATE ESTIMATION VALUE
USING CURRENT FRAME

{

CALCULATE ESTIMATION VALUE
USING PAST FRAME AND CURRENT VALUE

/

CALCULATE FINAL ESTIMATION VALUE

¥

SELECT COEFFICIENT INDEX OF
DECODED HIGH BAND SUB-BAND
POWER ESTIMATION COEFFICIENT

Y

ENCODERS COEFFICIENT INDEX

¥

MULTIPLEX AND QUTPUT LOW BAND ENCODED
DATA AND HIGH BAND ENCODED DATA

v
(__END )
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( COEFFICIENT LEARNING PROCESS START )

DIVIDE BROADBAND INSTRUCTION SIGNAL INTO 5431
PLURALITY OF SUB-BAND SIGNALS

Y
CALCULATE HIGH BAND SUB-BAND POWER §432
K’
CALCULATE EACH CHARACTERISTIC AMOUNT 5433
v
ESTIMATE COEFFICIENT BY REGRESSION ANALYSIS | 5434
¥
OBTAIN RESIDUAL ERROR VECTOR USING COEFFICIENT | 5435
v
NORMALIZE RESIDUAL ERROR VECTOR 5436
v
CLUSTER RESIDUAL ERROR VECTOR S437
‘v'
SELECT ONE CLUSTER 5438
v

PERFORM REGRESSION ANALYSIS BY USING FRAME OF | 5439
RESIDUAL ERROR VECTOR INCLUDED IN CLUSTER

AND CALCULATE COEFFICIENT

v

RESIDUAL ERROR VECTOR USING COEFFICIENT 5440
v

NORMALIZE RESIDUAL ERROR VECTOR S441
v

CLUSTER RESIDUAL ERROR VECTOR 5442
v

OBTAIN CONSTANT COEFFICIENT EROM 5443

GRAVITY VECTOR OF EACH CLUSTER

5444
: PROCESSED WITH RESPECT .
, TO ALL CLUSTERS? :

YES

OUTPUT AND RECORD COEFFICIENT INDEX AND DECODED | $445
HIGH BAND SUB-BAND POWER ESTIMATION COEFFICIENT

v

(___END )
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FIG. 30
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FIG. 34

(__ENCODING PROCESS START )
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SIGNAL INTO PLURALITY OF SUB-BAND SIGNALS

¥

CALCULATE CHARACTERISTIC AMOUNT

v

EXTEND OR REDUCE COEFFICIENT TABLE

y

CALCULATE PSEUDO HIGH BAND
SUB-BAND POWER BASED ON
CHARACTERISTIC AMOUNT

!

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

HIGH BAND SUB-BAND POWER

Y

CALCULATE SQUARE SUM OF PSEUDO
HIGH BAND SUB-BAND POWER DIFFERENCE

A

ENCODE COEFFICIENT INDEX OF
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POWER ESTIMATION COEFFICIENT

y

MULTIPLEX AND QUTPUT LOW BAND ENCODED
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FIG. 36

{__DECODING PROCESS START )
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DEMULTIPLEX INPUT CODE
STRING INTO HIGH BAND ENCODED DATA
AND LOW BAND ENCODED DATA
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DECODE LOW BAND
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DECODED LOW BAND SIGNAL

¥

DIVIDE DECODED LOW BAND SIGNAL
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CALCULATE DECODED HIGH BAND SUB-BAND
POWER BASED ON CHARACTERISTIC
AMOUNT AND DECODED HIGH BAND

SUB-BAND POWER ESTIMATION COEFFICIENT

v
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( COEFFICIENT LEARNING PROCESS START )
DIVIDE BROADBAND INSTRUCTION SIGNAL 9541
INTO PLURAL SUB-BAND SIGNALS
v
CALCULATE HIGH BAND SUB-BAND POWER 5541
Y 5543
CALCULATE RESPECTIVE CHARACTERISTIC AMOUNTS
¥
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v
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v
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CALCULATE COEFFICIENT
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