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FIG. 13

(START IMAGE ENCODING PROCES

SING )

\I, S101 S108
PERFORM REARRANGEMENT PERFORM INVERSE QUANTIZATION
v S$102 S109
SET UNIT OF PROCESSING PERFORM INVERSE
ORTHOGONAL TRANSFORM
\I/ S103
DETERMINE ENCODING PARAMETER S110
ADD PREDICTION RESIDUAL
| 5104 WITH PREDICTED IVAGE
PERFORM PREDICTION PROCESSING o1
| 5105 PERFORM IN-LOOP
CALCULATE DIFFERENCE BETWEEN FILTER PROCESSING
IMAGE AND PREDICTED IMAGE
S112
| 3106 STORE DECODED IMAGE
PERFORM ORTHOGONAL TRANSFORM S113
| 5107 PERFORM ENCODING PROCESSING
PERFORM QUANTIZATION
. \ $114
ACCUMULATE AND OUTPUT CODED DATA

END
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FIG. 14

(START ORTHOGONAL TRANSFORM PROCESSING)

Y
ts_flag==1 || \8131
transquant_bypass_flag==1 ? /N0
YES
PERFORM PRIMARY 5132
TRANSFORM PROCESSING
PERFORM SECONDARY 3133
TRANSFORM PROCESSING
|
o
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FIG. 17

C START IMAGE DECODING PROCESSING )

ACCUMULATE BIT STREAM

PERFORM DECODING PROCESSING

v

PERFORM INVERSE QUANTIZATION

¥

PERFORM INVERSE ORTHOGONAL TRANSFORM

¥

GENERATE PREDICTED IMAGE

h 4

ADD PREDICTION RESIDUAL WITH PREDICTED IMAGE

¥

PERFORM IN-LOOP FILTER PROCESSING

v

PERFORM REARRANGEMENT

STORE DECODED IMAGE

END

S201

5202

5203

5204

5205

5206

S207
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FIG. 18

(START INVERSE ORTHOGONAL TRANSFORM PROCESSING)

ts_flag==1 || 5231
transquant_bypass_flag==1 ? /NO

YES
PERFORM INVERSE SECONDARY 5232
TRANSFORM PROCESSING
\
PERFORM INVERSE PRIMARY 5233
TRANSFORM PROCESSING

» |

( RETURN )
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FIG. 27

( START PRIMARY TRANSFORM PROCESSING )

A

SELECT PRIMARY TRANSFORM TYPE 5301

PERFORM PRIMARY HORIZONTAL TRANSFORM PROCESSING | [S302

L'

PERFORM PRIMARY VERTICAL TRANSFORM PROCESSING | [S303
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FIG. 28

( START PRIMARY HORIZONTAL TRANSFORM PROCESSING )

\

DERIVE TRANSFORMATION MATRIX TH CORRESPONDING $321
TO TRANSFORM TYPE IDENTIFIER TrTypeldxV

EXECUTE 1D TRANSFORM USING TRANSFORMATION MATRIX T IN $322
HORIZONTAL DIRECTION OF INPUT DATA Xi TO OBTAIN INTERMEDIATE DATA Y1

Y1=Xin X Ty")

SCALE EACH COEFFICIENT Y1[i, il OF INTERMEDIATE $323
DATA Y1 WITH SHIFT AMOUNT Si

Y2[i, j1=Y1[i, j1>> Sy

\

CLIP VALUE OF EACH COEFFICIENT Y2[i, j] OF INTERMEDIATE DATA Y2 5324
XoutLi, i1=Clip3 minCoefVal, maxCoefVal, Y2[i, j1)

{ RETURN )
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FIG. 30

(START TRANSFORMATION MATRIX DERIVATION PROCESSIN@

l

DERIVE TRANSFORMATION MATRIX Thase OF BASE S341
TRANSFORM TYPE, FLIP FLAG FlipFlag, AND
TRANSPOSITION FLAG TransposeFlag SPECIFIED
BY TRANSFORM TYPE IDENTIFIER TrTypeldxH
v
<< FlipFlag==F && TransposeFlag==F ? iﬁif
NO
S343
SET TRANSFORMATION
MATRIX Tpage AS
TRANSFORMATION MATRIX Tu
(TH = Tbase)

. $344
< FlipFlag==F && TransposeFlag==T ? >YET

NO
v 5345

SET Tr(Tpase) OBTAINED BY TRANSPOSING
TRANSFORMATION MATRIX Thase
AS TRANSFORMATION MATRIX TH

(TH=Tr (Thase) = TbaseT)

i S346

SET Flip(Tpase) OBTAINED BY FLIPPING TRANSFORMATION
MATRIX Thage AS TRANSFORMATION MATRIX TH

(TH=Flip(Tpase) =Tpase X J)
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FIG. 32

( START PRIMARY VERTICAL TRANSFORM PROCESSING)

\

DERIVE TRANSFORMATION MATRIX Ty CORRESPONDING S361
TO TRANSFORM TYPE IDENTIFIER TrTypeldxV

EXECUTE 1D TRANSFORM USING TRANSFORMATION MATRIX Ty IN 5362
VERTICAL DIRECTION OF INPUT DATA Xir TO OBTAIN INTERMEDIATE DATA Y1
SCALE EACH COEFFICIENT Y1[i, j] OF 5363

INTERMEDIATE DATA Y1 WITH SHIFT AMOUNT Sy
Y2[i, j1=Y1[i, j1>> Sy

\

CLIP VALUE OF EACH COEFFICIENT Y2]i, j| OF INTERMEDIATE DATAY2  |5364
XoutLi, i1=Clip3 minCoefVal, maxCoefVal, Y2[i, j1)

{ RETURN )
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j-TH COLUMN VECTOR Xin[:, jl OF Xin

(

Y1[i, j]OF i ROW j COLUMN

i-TH ROW VECTOR Ty, :] OF Ty
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FIG. 39

( START INVERSE PRIMARY TRANSFORM PROCESSING )

\ 4

PERFORM INVERSE PRIMARY TRANSFORM SELECTION PROCESSING | |S401

PERFORM INVERSE PRIMARY VERTICAL TRANSFORM PROCESSING | 9402

A

PERFORM INVERSE PRIMARY HORIZONTAL TRANSFORM PROCESSING | [9403
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FIG. 40

( START INVERSE PRIMARY TRANSFORM SELECTION PROCESSING )

3421

< apt_flag 7 N0
lYES

SELECT TRANSFORM SETS TrSetH AND TrSetV OF EACH DIRECTION FROM
TRANSFORM SET GROUP ON BASIS OF PREDICTION MODE INFORMATION Pinfo

l

DERIVE TRANSFORM TYPE IDENTIFIER TrTypeldxH OF
INVERSE PRIMARY HORIZONTAL TRANSFORM ON BASIS OF
TRANSFORM SET TrSetH AND PRIMARY TRANSFORM IDENTIFIER
(TrTypeldxH=TrSetToTrTypeldx [TrSetH] [pt_idx])

l

DERIVE TRANSFORM TYPE IDENTIFIER TrTypeldxV OF
INVERSE PRIMARY VERTICAL TRANSFORM ON BASIS OF
TRANSFORM SET TrSety AND PRIMARY TRANSFORM IDENTIFIER
(TrTypeldxV=TrSetToTrTypeldx [TrSetV] [pt_idx])

3422

5423

5424

¥ 3425

SELECT PREDETERMINED ORTHOGONAL TRANSFORM
(EXAMPLE: DCT-2} AS TRANSFORM TYPE OF
INVERSE PRIMARY HORIZONTAL TRANSFORM

(TrTypeldxH=PREDETERMINED VALUE )

l 5426

SELECT PREDETERMINED ORTHOGONAL TRANSFORM
(EXAMPLE: DCT-2} AS TRANSFORM TYPE OF
INVERSE PRIMARY VERTICAL TRANSFORM
{TrTypeldxV=PREDETERMINED VALUE )

3
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FIG. 41

( START INVERSE PRIMARY VERTICAL TRANSFORM PROCESSING )

l

DERIVE TRANSFORMATION MATRIX Ty CORRESPONDING
TO TRANSFORM TYPE IDENTIFIER TrTypeldxV

S441

L

EXECUTE INVERSE 1D TRANSFORM USING TRANSFORMATION MATRIX Ty IN
VERTICAL DIRECTION OF INPUT DATA Xi, TO OBTAIN INTERMEDIATE DATA Y1

(Y1=T,T X Xip)

S442

l

SCALE EACH COEFFICIENT Y1[i, j] OF INTERMEDIATE
DATA Y1 WITH SHIFT AMOUNT Sty
Y2[i, j1=Y1Li, i1 >> Sy

l

CLIP VALUE OF EACH COEFFICIENT Y2[i, j] OF INTERMEDIATE DATA Y2
XoutLi, j1=Clip3 (minCoefVal, maxCoefVal, Y2[i, j1)

3443

$444
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FIG. 42

(START INVERSE PRIMARY HORIZONTAL TRANSFORM PROCESSING)

DERIVE TRANSFORMATION MATRIX T+ CORRESPONDING S461
TO TRANSFORM TYPE IDENTIFIER TrTypeldxH

l

EXEGUTE INVERSE 1D TRANSFORM USING TRANSFORMATION MATRIX THIN  |S462
HORIZONTAL DIRECTION OF INPUT DATA X:, TO OBTAIN INTERMEDIATE DATA Y1

(Y1=Xin X Th)

l

SCALE EACH COEFFICIENT Y1[;, j| OF INTERMEDIATE 5463
DATA Y1 WITH SHIFT AMOUNT S

Y200, j1=Y1L[i, 12> Sy

L

CLIP VALUE OF EACH COEFFICIENT Y2[i, j] OF INTERMEDIATE DATA Y2 S464
Xout L1, J1=Clip3 (minCoefVal, maxCoefVal, Y2[i, j1)
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FIG. 48

( START TRANSFORMATION MATRIX DERIVATION PROCESSING)

DERIVE TRANSFORMATION MATRIX Thass OF BASE  [S901
TRANSFORM TYPE, FLIP FLAG FlipFlag, AND

SIGN INVERSION FLAG InvSignFlag SPECIFIED

BY TRANSFORM TYPE IDENTIFIER TrTypeldsH

< FlipFlag==T && InvSignFlag==T ? SY5E082

NO

(Th=Tpase)

SET TRANSFORMATION MATRIX These 5503
AS TRANSFORMATION MATRIX Th

5504

SET Flip(Thase) OBTAINED BY FLIPPING TRANSFORMATION
MATRIX Thase AS TRANSFORMATION MATRIX Ty
(Th=Flip{Tpase) =Tpase X J)

5505

INVERT SIGN OF ODD-NUMBERED ROW VECTOR
OF TRANSFORMATION MATRIX Ty
(Th=D > Ty)

( RETURN )
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FIG. 54

(START TRANSFORMATION MATRIX DERIVATION PROCESSING)

DERIVE TRANSFORMATION MATRIX Topse OF BASE |92
TRANSFORM TYPE, FLIP FLAG FlipFlag, AND
TRANSPOSITION FLAG TransposeFlag SPECIFIED
BY TRANSFORM TYPE IDENTIFIER TrTypelddH
Y
b 5522
< Fl |pFIa$E;T ? N0 l
Sh23
SET TRANSFORMATION
MATRIX Togse AS
TRANSFORMATION MATRIX Ty
(TH = Tbase)
Y
SET Flip(Tpase) OBTAINED BY FLIPPING TRANSFORMATION  [S924
MATRIX Thase AS TRANSFORMATION MATRIX Tinp
(Ttmp:Fl ip (Thase) = Thase X J)
l — <3525
< TransposeF |ag==T ? /N0
lYEs
Sh27 Sh26
SET Tr(Timp) OBTAINED BY SET TRANSFORMATION
TRANSPOSING TRANSFORMATION MATRIX MATRIX Tymp AS
Tinp AS TRANSFORMATION MATRIX T TRANSFORMATION MATRIX T
(Ty=Tr (Ttmp) :TtmpT) (THthmp)

!
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FIG. 61

CSTART TRANSFORMATION MATRIX DERIVATION PROCESSING)

DERIVE TRANSFORMATION MATRIX Toass OF BASE  [S041
TRANSFORM TYPE, FLIP FLAG FlipFlag, AND
TRANSPOSITION FLAG TransposeFlag SPECIFIED
BY TRANSFORM TYPE IDENTIFIER TrTypeldiH
v
< TransposeF lag==T ? >SN5042
YES l $543
SET TRANSFORMATION
MATRIX Togse AS
TRANSFORMATION MATRIX Th

(TH=Tbase)

v
SET Tr(Toase) OBTAINED BY TRANSPOSING TRANSFORMATION [S244
MATRIX Trese AS TRANSFORMATION MATRIX Tinp
(Ttmp=Tr (Thase) =TbaseT)
< FlipFlag==T ? >SN5045
iYES
SH47 SH46
SET Flip(Ting) OBTAINED BY SET TRANSFORMATION
FLIPPING TRANSFORMATION MATRIX Tinp MATRIX Tinp AS
AS TRANSFORMATION MATRIX Th TRANSFORMATION MATRIX Th
(Ty=Flip (Ttmp) :Ttmp X J) (TH=Ttmp)

!
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FIG. 70

(START PRIMARY TRANSFORM PROCESSING )

SELECT PRIMARY TRANSFORM TYPE 5561

PERFORM PREDICTION RESIDUAL 5562
PERMUTATION OPERATION PROCESSING

PERFORM PRIMARY HORIZONTAL TRANSFORM PROCESSING [S963

PERFORM PRIMARY VERTICAL TRANSFORM PROCESSING  [S264

\
( RETURN )
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FIG. 71

START PREDICTION RESIDUAL
PERMUTATION OPERATION PROCESSING

DERIVE FLIP FLAG FlipFlagH AND FlipFlagy CORRESPONDING ~ [S981
TO TRANSFORM TYPE IDENTIFIERS TrTypeldxH AND TrTypeldxV
FlipFlagH=LUT_TrTypeldxToF |ipFlag[TrTypeldxH]
FlipFlagV=LUT TrTypeldxToFlipFlag[TrTypeldxV]

: — : — S$H82
< FlipFlagH == T && FlipFlagy == F ? >W|(
NO
SH83

HORIZONTALLY FLIP PREDICTION RESIDUAL D

TO OBTAIN FLIPPED PREDICTION RESIDUAL Diip
(Df1ip=FlipH(D) =D x J)

< FlipFlagH == F &&NI;IipFIagV =T172 SY5E884
SH8h

VERTICALLY FLIP PREDICTION RESIDUALD TO
OBTAIN FLIPPED PREDICTION RESIDUAL Dsip
(Ds1ip=FlipV (D) =Jd %X D)

. — . — $586
< FlipFlagh == T &&JZIlpFIagV =T j>7E§———l
$587

HORIZONTALLY AND VERTICALLY FLIP
PREDICTION RESIDUAL D TO OBTAIN FLIPPED
PREDICTION RESIDUAL Drip
(Dfpip=FlipV(FlipH(D)) =J2 XD X Jy)

v Sh88
QUTPUT FLIPPED PREDICTION RESIDUAL Diip
AS PREDICTION RESIDUAL D
(D=D+1ip)

( RETURN )
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FIG. 74

(START INVERSE PRIMARY TRANSFORM PROCESSING)

')

PERFORM INVERSE PRIMARY TRANSFORM SELECTION PROCESSING  [9601

i

PERFORM INVERSE PRIMARY VERTICAL TRANSFORM PROCESSING  |S602

l

PERFORM INVERSE PRIMARY HORIZONTAL TRANSFORM PROCESSING |S603

!

PERFORM PREDICTION RESIDUAL 5604
PERMUTATION OPERATION PROCESSING
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FIG. 78

(START TRANSFORMATION MATRIX DERIVATION PROCESSIN@

l

DERIVE TRANSFORMATION MATRIX Thase OF BASE
TRANSFORM TYPE, AND SIGN
INVERSION FLAG InvSignFlag SPECIFIED
BY TRANSFORM TYPE IDENTIFIER TrTypeldxH

5621

y

< [nvSignFlag ?

>8622
YES

NO
¥

SET TRANSFORMATION MATRIX Thase
AS TRANSFORMATION MATRIX Ty
(Th=Tbase)

5623

V 5624

INVERT SIGN OF ODD-NUMBERED ROW

VECTOR OF TRANSFORMATION MATRIX Thage

(Th=D X Tpase)

pess
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FIG. 94

(START TRANSFORMATION MATRIX DERIVATION PROCESSING)

l

READ SUBMATRIX C CORRESPONDING TO TRANSFORM TYPE [S/01
IDENTIFIER TrTypeldxH FROM TRANSFORMATION MATRIX LUT

l

GENERATE TRANSFORMATION MATRIX Ty OF 102
TRANSFORM TYPE CORRESPONDING TO TRANSFORM
TYPE IDENTIFIER TrTypeldxH FROM SUBMATRIX C ON
BASIS OF PREDETERMINED DERIVATION METHOD
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FIG. 100

C START TRANSFORMATION MATRIX DERIVATION PROCESSING)

l

READ BASE SUBMATRIX C CORRESPONDING TO TRANSFORM TYPE
IDENTIFIER TrTypeldxH FROM TRANSFORMATION MATRIXLUT

l

DERIVE CORRESPONDING FLIP FLAG FlipFlag
AND TRANSPOSITION FLAG TransposeFlag

l

GENERATE BASE TRANSFORMATION MATRIX Tpase
CORRESPONDING TO TRANSFORM TYPE IDENTIFIER TrTypeldxH FROM
SUBMATRIX C ON BASIS OF PREDETERMINED DERIVATION METHOD

S7121

S722

S723

, \$724

< FlipFlag==F && TransposeFlag==F ?
NO

/YES

S725

SET TRANSFORMATION MATRIX Thase
AS TRANSFORMATION MATRIX Ty

(TH=Thase)

v
< FlipFlag==F && TransposeFlag==T ? >SY7E286

NO

S1217

SET Tr{Tpase) OBTAINED BY TRANSPOSING TRANSFORMATION
MATRIX Thage AS TRANSFORMATION MATRIX Ty

(TH=Tr (Thase) = TbaseT)

v 5728

SET Flip(Thase) OBTAINED BY FLIPPING TRANSFORMATION
MATRIX Thase AS TRANSFORMATION MATRIX Ty

(Th=F 1 ip(Thase) =Tpase X J)
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