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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committeés
established by the respective organization to deal with particular fields of technical activity. ISO and TEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information
technology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance’are described
in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the-different types of
document should be noted. This document was drafted in accordance with thef editorial rules of the
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all Such patent rights. Details of any
patent rights identified during the development of the document will be jinthe Introduction and/or on the ISO
list of patent declarations received (see WwWw.iS0.org/patents).

Any trade name used in this document is information given fof_the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of 1ISO specific termsiand expressions related to conformity assessment,
as well as information about 1ISO's adherence to the WO principles in the Technical Barriers to Trade (TBT)
see the following URL: Foreword - Supplementarydnformation

The committee responsible for this document isJISO/IEC JTC 1, Information technology, Subcommittee SC 29,
Coding of audio, picture, multimedia and hypefmedia information.
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Information technology — MPEG video technologies —

Part 4:

Video Tool Cibrary

AMENDMENT 1: Graphics tool library (GTL) for the reconfigurable
multimedia coding (RMC) framework

In 4.1 "FU Interfaces", before Table 1, add the following text:

In 4.2 "FU IDs", complete Table 2 with the following lines:

Note: update the FU table..

In several FU diagrams, the ports are named with a trailing “_i” for~the input port type and with &
trailing “_o" for the output port type.

Some FU diagrams contains as well the Finite State Machihe-diagram. The following convention
apply: INPUT - the action of reading a token or a set of tokens from the input port, OUTPUT - thg
action of writing the token or a set of tokens to an output-port.

O

o

"Parameter” is set at network configuration stage (cannot be changed during the process) and it i
characteristic for each FU

Token RANGE: describes the mathematicakinterval for the token value
Examples:

Token RANGE: { 0, 1} — binary value
Token RANGE: [0 .. N-Ji*valuee [0, N ] real values, closed interval

All the FUs require the data’to be in little-endian format.

ID | FU Name
107 | Algo_Parser_SC3DMC
108 Algo_InverseQuantization1D
109 Algo_InverseQuantizationND
110 Algo_InversePredictionlD
111 | Algo_InversePredictionND
112 | Algo ED AD StaticBit

113 | Algo_ED_AD_AdaptiveBit
114 | Algo_ED_VLD

115 Algo_ED_BitPrecision
116 | Algo_ED_AD

117 | Algo_ED_AD_EG

118 Algo_ContextModeling
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119

Algo_ContextModeling_SVA_nType

120

Algo_ContextModeling_SVA _Indexes

121

Algo_ContextModeling_SVA_Vertex_Attribute

122

Algo_ED_4bitsD

123

Algo_ED_ FixedLength

124

A

Al 1 LllaTolo 10
NYOU_TOORT P TaoTicIT

125

Algo_DecodeConnectivity_SVA

126

Algo_DecodeConnectivity TFAN

127

Algo_ExtractMask_SC3DMC

128

Algo_ExtractFaceDirection_SVA

129

Algo_simpleMath_2op

130

Algo_Connectivity_InversePrediction_SVA

131

Mgnt_Replicate_1_2

132

Mgnt_Replicate_1_4

133

Mgnt_Replicate_1_8

134

Mgnt_MUX_2_1

135

Mgnt_ MUX_4_1

136

Mgnt_MUX_8_1

137

Mgnt_DEMUX_1_2

138

Mgnt DEMUX_1 4

139

Mgnt_ DEMUX_1_8

140

Mgnt_ExtractSegment

141

Mgnt_ProviderValue

142

Mgnt_RepeatSegment

143

Mgnt_ExtractBytes

144

Mgnt_ExtractBits

145

Mgnt_ProviderlD

146

Mgnt_Provider2D

|.3 "Token Pool":

\dd the following rows at the end-of the table.

ID & Name/| Description

55 BOOLEAN | Token which value is 0 or 1.
56/SIGN Token which value is O or 1.
57FLAG Token which value is O or 1.
58 UINT 2 Unsigned integer on 2 bits.
59 UINT 4 Unsigned integer on 4 bits.
60 UINT 8 Unsigned integer on 8 bits.
61 UINT 16 Unsigned integer on 16 bits.
62 UINT 32 Unsigned integer on 32 bits.
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63 UINT 64 Unsigned integer on 64 bits.

64 INT 8 Integer on 8 bits.

65 INT_16 Integer on 16 bits.
66 INT 32 Integer on 32 bits.
67 INT_64 tteger o 64-bits:

68 FLOAT 32 | Float on 32 bits.

Add 4.4 "Array data order";

4.4 Array data order

> Row based:
eThe data is processed or sent in a sequential order, row by row
Example:

1 2 3 4

f‘l
5 6 7 8

f]
9 10 |11 12

f‘l
13 14015 |16

» Column based

eThe data is processed or sent in a sequential order, column by column
Example:

13v 14w |15v |16V

Add 4,5"Input ports":

4.5 nhput ports (reset_i, init_i, start_i)

An FU does not have an outside synchronization signal or synchronization mechanism. These ports are use
for the purpose of changing the values of the local variables to default or initialization values.

Add 4.6 "FU block diagram notations":

4.6 FU block diagram notations

The notation [EMBED] defines a part of the main FSM schematic that is described as a separate schematic
(for complexity reasons). The [EMBED] schematic is an integrated part of the main FSM schematic

© ISO/IEC 2014 — All rights reserved 3
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The notation [MODULE] defines a part of the main FSM schematic that is defined as a separate FU. The
module schematic is integrated in the main schematic with the entire FU logic, except the “START” FSM state.
The INPUT/OUTPUT states do not read or write values from the ports, they refer to local variables relative to
the FU that embeds the other schematic.

Add 4.7 "Conventions":

4.7 Conventions

The significance of the “sign” port values is:

Value | Significance
0 negative
1 positive

The significance of the “flag” values is:

Value | Significance

0 false
1 true
Add 5.2 "General Processing FUs™:
%.2 General Processing FUs
%.2.1 Algo_InverseQuantization1D
FU Name Algo_InverseQuantization1D
S— Port Name Direction | Token TYPE
nverseQuantization1D (/0)
dataln_i | INTS, INT16,
= dataln_i dataQuito . INT32, INT64
- quantMin_i | U ' UINT 32
> quantRan_ge i quantMin_i | FLOAT
> qp_i - guantRange_i | FLOAT
seg_jmentSize i segmentSize_i | UINTS,
—> N - UINT16,
| quantizationMode_i UINT32,
UINT64
quantizationMode_i | UINT_2
dataOut_o o FLOAT

Description

Inverse Quantization Process:
START:
INPUT_SEGMENT_PARAM:

quantizationMode
segmentSize
SegmentSizeCounter = 0
IF quantizatioMode = 0
INPUT:
qap
quantMin
quantRange
IF (quantRange > 0.0)
delta=((1<<gp)-1)/qguantRange

4 © ISO/IEC 2014 — All rights reserved
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ELSE
delta=1.0
IF quantizationMode = 1
INPUT:

qp
INPUT_DATA_IN:
INPUT:
dataln

e auantizatiohMada — 0
&t

PROCESS:
dataOut = quantMin + (dataln / delta )
IF quantizatioMode = 1
PROCESS:
dataOut = dataln / gp
OUTPUT
dataOut
SegmentSizeCounter ++
IF SegmentSizeCounter < segmentSize
GOTO INPUT_DATA_IN
ELSE
GOTO INPUT_SEGMENT_PARAM

Name of quantization mode Value
Uniform Quantization 0
Uniform Texture Quantization 1

The following table contains the quantization types index used in the InversesQuantization 1D FU:

The "Inverse Quantization" is an algorithm (step'by step procedures) that allows a set
data to be represented with a limited set.of’values that are associated with its neare
representative.
For a number of “segmentSize” of input-data (dataln), it uses the same set of quantMi
guantRange and quantValue to<produce a set of output data (dataOut) of siZ
“segmentSize”

5t

—

ISO Standards
using the FU

ISO/IEC 14496-16:2011

Profiles@levels
supported

5.2.2 Algo_InverseQuantizationND

FU Name Algo_InverseQuantizationND
nverseQuantizationND Port Name Direction Token TYPE
[homogeneousQ] (1/0)
[dimD] -
—p | dataln_i dataOut_o dataln_i | INT8, INT16,
—pp-| quantMin_i INT32, INT64
| quantRange_i gp_i [ UINT_32
= qp_i s quantMin_i | FLOAT
- SegmentSize_i ;
M . quantRange_i | FLOAT
»\quantizationMode_i segmentSize i | UINTS, UINT16,
UINT32, UINT64
o guantizationMode_i | UINT_2
DeSCTIptIOH dataOut_o @) FLOAT

© ISO/IEC 2014 — All rights reserved
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Inverse Quantization Process:

dimD, if homogeneousQ =0

dimQ= )
1, if homogeneousQ =1

START:

INPUT_SEGMENT_PARAM
INPUT:
quantizationMode
segmentSize
SegmentSizeCounter = 0
IF quantizatioMode = 0
INPUT:

qp
quantMin [ dimQ ]
gquantRange [ dimQ ]
WHILE dimQ_counter < dimQ
IF (quantRange [ dimQ_counter ] >0.0)
delta [ dimQ_counter ] = ((1<<qgp)-1)/quantRange [ dimQ_counter ]
ELSE
delta [ dimQ_counter ] = 1.0;
dimQ_counter++
IF quantizationMode = 1
INPUT:
Qp [dimQ]
IF quantizationMode = 2
INPUT:
qp
PROCESS:
Subdivision =(qp -3)/2

INPUT_DATA_IN:
INPUT:
dataln [ dimQ ]
IF quantizatioMode = 0
PROCESS:
dataOut = quantMin [ segmentSizeCounter%dimD ] + (dataln / delta [segmentSizeCounter%dimD])
IF quantizatioMode = 1
PROCESS: EMBED Code 2 Normal
IF quantizatioMode = 2
PROCESS:
dataOut = dataln [qp [ segmentSizeCounter % dimD ]
OUTPUT
dataOut
SegmentSizeCounten++
IF SegmentSizeCounter < segmentSize
GOTO INPUT_DATA_IN
ELSE
GOTO INPUT_SEGMENT_PARAM

EMBED: Code 2 Normal

Mask = (1 << (2 * subdivision) ) - 1
tricode = data & mask;

/I Find y coordinate by solving 2nd degree equation
factor = 1 << subdivision

y = factor - sqrt ( (factor?) - tricode )

tricode = tricode + (y * (y - (2 * factor) ) )

X = tricode / 2

UpSIAeDOWIT = ticode % 2

/I Calculate coordinates for all vertices in triangle
v1x = x + upsideDown

vly =y + upsideDown

v2x=x+1

v2y =y

Vv3X = X

v3y=y+1

/I Calculate coordinates of barycenter

6 © ISO/IEC 2014 — All rights reserved
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invMaxCoord = 1 / factor

normal [ 0 ] = (v1x + v2x + v3x) * invMaxCoord
normal [ 1] = (vly + v2y + v3y) * invMaxCoord
normal[2]=3-normal[0]-normal [1]

/I Flip component signs if necessary
octantCode = ( data >> 2 * subdivision ) & 0x7
if (octantCode & 0x4)

netmall 0l =L 1) * nogrmal 01
o1 A o1

if (octantCode & 0x2)

normal [1]=(-1)*normal [ 1]
if (octantCode & Ox1)

normal [2]=(-1) * normal [ 2]

invNorm:= 1 / sqrt ( (normal[ 0 ])* + (normal [ 1 ])* + (normal [ 2 ])*);
/I\Write the 3 output values

normal [ 0] = normal [ 0] * invNorm

normal [ 1] =normal [ 1] * invNorm

normal [ 2] =normal [ 2] * invNorm

dataOut = normal

The following table contains the quantization types index used in the Inverse Quantization ND FU:

Name of quantization mode Value
Uniform Quantization 0
Normal Quantization 1
Uniform Texture Quantization 2

The "Inverse Quantization" is an algorithm (step by step procedures) that allows a set @
data to be represented with a limited, set of values that are associated with its neareg

representative.

For a number of “segmentSize®x “dimD” of input data (dataln), it uses the same set g
quantMin, quantRange and “‘quantValue of size “dimD” to produce a set of output data

(dataOut) of size segmentSize” x “dimD”.

For each set of size*"dimD” of input data (dataln) it uses the corresponding value 0

quantMin, quantRange and quantValue.

— —h

f

bl

ISO Standards

ISO/IEC 14496-16:2011

using the FU

Profiles@levels

supported

Parameter

Name Description Type / Range

difD Describes the number of tokens of type dataln_i that are consumed at Type: Integer
each firing. This parameter is set at the network configuration level. . 5

Range: [1..27]

Describes the number of tokens of type quantRange_i, quantMin_i and
quantValue_1 that are necessary for the inverse quantization process. | Type: Boolean

homogeneousQ | This parameter is set at the network configuration level. The number of
tokens is equal to dimD if this parameter is 0 and the number of tokens | Range: {0,1}
is equal to 1 if this parameter is 1

© ISO/IEC 2014 — All rights reserved 7
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5.2.3 Algo_InversePrediction1D

FU Name

Algo_InversePrediction1D

This FU allows five modes of inverse prediction. Not all the ports are used for

each prediction mode. This FU can handle one input token at a time.

Description

Port Name | Direction Token TYPE
(1/0)
(InversePrediction1D dataln_i ' INTS, INT16,
INT32, INT64
difValue_i | INT8, INT16,
—»| dataln | dataOut_ o —» INT32, INT64
: i predMode _i | UINT 4
:: g'rfexja“]nied—; i fan_i I INTS, INT16,
N - INT32, INT64
—> fan_i dim_i [ UINTS, UINTL6,
—» dim_i UINT32, UINT64
—p N_I n_i | INT8, INT164
—>\max_i INT32, INT64
max_i | UINT8, |UINT16,
UINT32, UINT64
dataOut_o (0] HNTS8, INT16,
INT32, INT64

Loop until all dataln is processeds

i 2 ~
[INPUT]: [PRUCESS]: [ouTPUT]:
dataln_i datdOut_o dmom_u/

Loop until all dataln is processed:

[AVAIALBE]:

dataln[j-1]

[PROCESS]:
Loop until it is available: dataOut_o \

- predVlode [ouTPUT]:

dauout,o/

predMode =1 or 2 [PROCESS]:

dataOut_o

N

[INPUT]:
prediViode i

predMode =3

Y
[INPUT]: [INPUT]: "
difValue_i dataln_i
4
j=0ordifvalue[j] =0 5 else
D

predMode =4

[INPUT]:
predMode & 5 Max_i [PROCESS]:
[PROCESS]: dataOut_o
dataOut_o [AVAILABE]
dataOut[j-difValue[j]]
[PROCESS]: [INPUT]_:
Parallelograni Inverse Prediction dataln_i
[omm]:\
dataOut_o

[PROCESS]: dataOut_o
[PROCESS]: [AVAILABE]

] dataOut_o datainlj-1] Loop until all dataln
Loop until all dataln is processed:

is processed:

Ye \ Loop until all dataln
[ouTPUT]: i :
\ dahom_o/‘_ is processed:

p~

Process Parallelogram Inverse Prediction Schematic (FSM):

© ISO/IEC 2014 — All rights reserved
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hset
[PROCESS]:
Parallelogram Inverse Prediction ot set
Loop until [PROCESS]: Loop until:
-d=dim [PROCESS]: dataOut [cxdim+d]= | ~d=dim
. + //"‘ dataOut [ cxdim+d]= dataln [ ¢ x dim +
Loop untilis available; ( dataln [cxdim+d] + dataOut[bxdim +d]- )
-dim Ve [INPUT]: N dataOut [ bx dim+d ] dataOut [ hxdim+d ] + /
-n ( dim_i _ d=d+1 dataOut [axdim+d] [*—
‘\\ = d=d+1
_ ni

[PROCESS]:
Mark ¢ as visited

d=0

Available:
- dim

Loop until:
-d=dim

[PROCESS]:
8=3

n
Loop until is availabley———
- fan[dim] / -
‘\ fan_i[dim]
7/ ) dataOut [axdim+d ]
/

Available: d=d+1

- fan{dim] [BROCESSE:
l e Loop until:
[PROCESS]: [PROCESS]: &n
a=fan(0) Mark a as visited q not visited \
d=0 \

\\

Loop until; — [PROCESS]: \
-d=dim/ dataOut [a xdim +d]= \
] di(alnd[:: frlm +d] [PROCESS]: Loop until: |
- dataOut [ g x di J= | ~d=dim |
dataln[q + N\
- dataOut [ )
M[PROCES‘S‘]A dataOut [ )

i |
dataout [axdim+d] (v .
d=d+1

d=0 h
f
Loop until: ,/
t.] Triangles ) /
(i =a) & (j = b) & (k = c) & k not visited incident to [PROCESS]: /

Mark q as visited,

/
(i=2) & (k= b) & (j = c) & not visited Yertexa

(=2) & (= b) & (k = c) & k not visited |

(1=2) & (k = b) & (i I= c) &1 not visited /

(k=2) & (i=b) & (j 1= c) & ) not visited / -

(k=2) & (j = b) & (i != c) & i not visited
Loop until all data
[PR'?CiSS]: / is processed:
- [OUTPUTI: \‘
dataout_o
<« ./

Inverse Prediction Process:

Switch ( predMode )

{
Case 0: NP — No Prediction

dataOut[ j]=@dataln [j], Vje{0.N-1}.

Case 1: Diff — Differential Prediction

dataOutfjT= ~ Datan[j], vj=0
Dataln[ j]+ DataOut[j-1], Vje{l.N-1}

Case. 2: XOR — based prediction
dataln[j], V=0

dataOut[ j]= dataln[ j|®dataOut[j-1], V je {1 ..N -1}

Case 3: Adaptive Prediction
dataln[ j],if difvalue[ j]=0or j=0

dataOut[ j]=
Li] dataln[ j]+ dataOut[ j — difValue[ j1],otherwise

Case 4: Circular Differential Prediction
datain[ j], Vj=0

dataOut[ j] =<d ,if dataln[ j] <dataln[j—1] ,where
—d,otherwise

dataln[ j —1]+ M, —dataln[ j1,if dataln[ j] > dataln[ j —1]
dataln[ j]+ M, —dataln[ j —1], otherwise

© ISO/IEC 2014 — All rights reserved 9
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Case 5: Parallelogram Inverse Prediction

a=fan(0)
if a not visited
d=0
WHILE d < dim
dataQut[axdim+d]l=dataln[axdim+d]

d=d+1
Mark a as visited
If number of vertexes > 3
b=fan(1)
if b not visited
d=0
WHILE d < dim
dataOut [ b x dim +d ] =dataln [ b x dim + d ] + dataOut [a x dim +d ]
d=d+1
Mark b as visited
c=fan(2)
if ¢ not visited
init h, t,
WHILE t, = (1,j,k) eTriangles incident to vertex a
If (i=a & j=b & k#c and k not visited ) h = k, break
If (i=a & k=b & j#c and j not visited ) h = k, break
If (j=a & i=b & k#c and k not visited ) h ="k, break
If (j=a & k=b & i#c and i not visited ) h=k, break
If (k=a & i=b & j#c and j not visited) h = k, break
If (k=a & b=b & i#c and i not yisited ) h = k, break
If h not set
d=0
WHILE d < dim
dataOut [ ¢ x¢dim + d ]=dataln [ ¢ x dim + d ]+ dataOut [ b x dim + d ]
d=d+1
else
d=0
WHILE’d < dim

dataOut[cxdim+d]=
dataln [c x dim + d ] + dataOut [ b x dim + d ]
—dataOut [ h x dim +d ] + dataOut [ a x dim + d ]

d=d+1
Mark c as visited
g=3,d=0
WHILE g < fanSize
q=fan(g)
if g not visited
WHILE d < dim

dataOut [gx dim+d]=
dataln [ g xdim +d ] + dataOut [ ¢ x dim + d ]
-dataOut [ b x dim + d ] + dataOut [ a x dim + d ]

The following table contains the prediction types index used in the Inverse Prediction 1D FU:

Name of prediction mode Value
No Prediction 0
Differential Prediction 1
XOR based prediction 2

10 © ISO/IEC 2014 — All rights reserved
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Adaptive Differential Prediction 3
Circular Differential Prediction 4
Parallelogram Inverse Prediction 5

The detailed description of the inverse parallelogram prediction is described in
Annex F.

ek ! !
100U oldlludlus

using the FU ISO/IEC 14496-16:2011

Profiles@levels
supported

Parameter

Name Description Range

5.2.4 Algo_InversePredictionND

FU Name Algo_InversePredictionND
This FU allows five modes of inverse prediction. Not-all the ports are used for
each prediction mode. This FU can handle a number of dimD input tokens at a
time.
iﬁdrt Name Direction | Token RANGE
= (/10)
/In_versePredlctlonND\ dataln_ | | INT8, INTL6,
[dimD] INT32, INT64
dataln i dataOut_oQ 5 difValue_i | INTS8, INT16,
I e N\ INT32, INT64
o — difValue_i & predMode_| | UINT 4
Description —| predMode_i fan_i I INT8, INT16,
—» fan_i INT32, INT64
— dim_i \\S\ dim_j I UINT8, UINT16,
> n_i @ UINT32, UINT64
o n_i I INTS, INT16,
X ) INT32, INT64
max_i I UINTS, UINT16,
UINT32, UINT64
dataOut_o (@) INT8, INT16,
INT32, INT64
Process Schematic (FSM):

© ISO/IEC 2014 — All rights reserved 11
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Loop until all dataln_i is processed:

v

[INPUT]:
dataln_i[dimD]

[PROCESS]:
dataOut_o[dimD]

[OUTPUT]:
dataOut_o[dimD]

Loop until all dataln_i is processed:

[PROCESS]:
dataOut_o[dimD]

[AVAIALBE]:

redMode =0

[INPUT]:
dataln_i[dimD]

[INPUT]:
dataln_i[dimD]

[PROCESS]:
dataOut_o[dimD]

L =i 4 -1 gl

- predMode // \ " [OUTPUT]:

/ \ dataOut_o[dimD]
\_/ B g

[INPUT]:
predMode_i

j=0 or difValue[j}=0

[INPUT]:
Max_i

// predMode =5
[

A ]

[INPUT]:
dataln_i[dimD]

[PROCESS): dataOut_o[dimD]

[PROCESS]: [AVAILABE]
dataOut_o[dimD] 2 .
dataOut{j-difvalue[j*dimD]]

[INPUT]:

dataln_i[dimD] }‘;
A

[PROCESS]:
Parallelogram Inverse Prediction [INPUT]:
datain_i[dimD]

/ \ !

\

[PROCESS]:
PROCESS]:
I g dataOut_o[dimD]

|
\\\ / dataOut_o[dimD] [AVAILABE]

dataln[j-dimD]

Loop until all dataln_i
is processed:

Loop until all dataln_i is processed:

[oUTPUT]:
dataOut_o[dimD]

—

Loop until all dataln_i is processéd:

Process Parallelogram Inverse Prediction Schematic (FSM):

h set
[PROCESS]:
Parallelogram Inverse Prediction h not set
Loop unti EREEES Loop untik
-d=dim [PROCESS]: dataOut [cxdim+dl= | -9=dim
o Number of ¥ data0ut[exdim +d = dataln [cxdim+d ]+ ™
Loop until is available; vertexes >=3 ( dataln [cxdim +d ] + dataOut [ b xdim +d ] - )
~dim g INPUT]: dataOut [ bx dim+d] dataOut [hxdim +d ] + /
-n ( [dim |] [ \,, d=d+1 dataOut [axdim+d] e
{  } d=d+1
N n_i l :
Available: b visited [PROCESS]:
-dim, Mark c as visited
*a » d=0
Loop until is available; NS b not visited
- fan[dim] - D Loop until:
TI: [PROCESS]: -d=dim [PROCESS]:
\ « fan_i[dim] dataOut [bxdim+d])= |~
- dataln [bxdim+d ]+
- dataOut [axdim+d ] /
Available: d=d+1 -/
- fan[dim]
Loop until:
[PROCESS] [PROCESS]: &
n (0) Mark a as visited q not visited
Loop until: — [PROCESS]:
-d=dim/ dataOut [axdim +d]=
dataln [a xdim +d]
\ e [PROCESS]:
— * dataOut [ qxdim+d |=
dataln [gxdim +d ]+
dataOut [cxdim+d ] -
dataOut [bxdim +d ]+

[PROCESS]
Mark a as ted

(i=a)&(=b)&(k
=a)&(k=b) & j

(=a)&(i=h)&(k

dataOut [axdim +d]
+1

Loop until:

(Lik) ] Triangles
©) & k not visited ‘\/ncidem to

&j not visited ertexa

[PROCES:
Mark g as

) & k not visited /

(i=a) & (k=) & (i !=c) & i not visited
(k=a) & (i = b) & (j != c) & not visited [PR(:SESS]'
(k=a)&(i=b & (il=c) & inotvisited — =g

B=g+1

Loop until all data
is processed:

[PROCESS]:

[OUTPUT:

dataCut_o )

./

Inverse Prediction ND Process:

Switch( predMode )
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{

Case 0: NP — No Prediction

dataOut[ j]=dataln [j], V je{0..(N xdimD)-1}

Case 1: Diff — Differential Prediction

dataln[ j], Vj=0

dataOut[ j]=
ataOutl ] {dataln[j]+data0ut[j—dimD], Vije{l. (N xdimD)-1}

Case 2: XOR - based prediction

dataln[ j], Vj=0

dataOutl j]=
ataOut[ j] {dataln[j]®data0ut[j—dimD], V j€HL..(N x dimD)-1}

Case 3: Adaptive Prediction

dataln[ j], if difValue[ j]=0o0rj=0

dataOut[ j]=
Li] {dataln[j]+data0ut[j—dif\/alue[j]®dimD], otherwise

Case 4: Circular Differential Prediction

Dataln[j], v j=0
dataOut[ j] =<d, ifdataln[j] < dataln[j—dimD] ,where
—d,otherwise

de datalqf j —dimD]+ M, —dataln[ j], if dataln[ j]> dataln[ j —dimD]
B dataln[ j]+ M, —dataln[ j —dimD], otherwise

Case 5: Parallelogram Inverse Prediction

a=fan(0)
if a not visited
d=0
WHILE d < dim
dataOut [ a x dim +d ] = dataln [a x dim +d ]

d=d+1
Mark a as visited
If number of vertexes > 3
b=fan(1)
if b not visited
d=0
WHILE d < dim
dataOut [ b x dim +d ] =dataln [ b x dim + d ] + dataOut [ax dim +d]

© ISO/IEC 2014 — All rights reserved 13
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d=d+1
Mark b as visited
c=fan(2)
if ¢ not visited
init h, ta
WHILE t, = (1,j,k) eTriangles incident to vertex a

If ( =a 0 Ji—l—\ L lte and e natvicitad ) h—1 - hraal
If (i=a & k=b & j#c and j not visited ) h = k, break
If (j=a & i=b & k#c and k not visited ) h = k, break
If (j=a & k=b & i#c and i not visited ) h = k, break
If (k=a & i=b & j#c and j not visited ) h = k, break
If (k=a & b=b & i#c and i not visited ) h = k, break
If h not set
d=0
WHILE d < dim
dataOut [ ¢ x dim + d ]=dataln [ ¢ x dim + d ]+ dataOut [ b x dim+ d ]
d=d+1
else
d=0
WHILE d < dim
dataOut[c xdim+d]=
dataln [ ¢ x dim + d|%dataOut [ b x dim + d ]
—dataOut [ h x-dimA+ d ] + dataOut [ a x dim + d ]
d=d+1
Mark c as visited
g=3,d=0
WHILE g < fanSize
qg=fan(g)
if g not visited
WHILE d < dim
dataOut f\g'x dim+d ] =
dataln [ g x dim +d ] + dataOut [ ¢ x dim + d ]
- dataOut [ b x dim +d ] + dataOut [ a x dim +d ]
d=d+1

The following‘table contains the prediction types index used in the Inverse Prediction ND FU:

Name of prediction mode Value
No)Prediction 0
Differential Prediction

XOR bhased prediction

Adaptive Differential Prediction
Circular Differential Prediction
Parallelogram Inverse Prediction

OB~ WIN|F-

The detailed description of the inverse parallelogram prediction is described in
Annex F.

[ N&] Standards

using the FU ISO/IEC 14496-16:2011

Profiles@levels
supported
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Parameter

Name Description Range
Describes the number of tokens of type dataln_i | Type: Integer

dimD that are consumed at each firing. This parameter is

Ranae: [1 29
~J L J

setatthe network Pnnfigl wration level

5.2.5 Algo_ED_AD_StaticBit

FU Name Algo_ED_AD_ StaticBit
This FU describes the arithmetic decoding process based on a static bit model.
Port Name | Direction: | Token RANGE
(o)’
Bit_0O_prob_i | UINTS, UINT16,
ED_AD_StaticBit UINT32, UINT64
[AC__MinLength] valueln_i | UINTS, UINT16,
[BM__LengthShift] UINT32, UINT64
- (Bit_0_prob_i valueOut_oemmp»- length’i | UINTS, UINT16,
; UINT32, UINT64
= valueln_i  lengthOut oj————p»- Valueout_o 0 UINTS, UINT16,
. . UINT32, UINT64
|| thl Dit_O el :
oremh -0 TengthOut_o ) UINTS, UINTL6,
UINT32, UINT64
bit_o 0 UINTS, UINT186,
UINT32, UINT64
Process Schematic (FSM):
Loop until are available:
- bit_0_prob
- lengthin
- valueln
I INPOT] [QUTPUT):
Description s : [PROCESS] [PROCESS] -

P :"t—otﬁ'lm.b—' Available: product | vaeout |—| Pito
engtin_ -bit_ 0_prob| bit lengthOut valueOQut_o
valueln_i - lengthin lengthOut_o

* -valueln

ED AD_StaticBit Process:
START
INPUT:
Bit_O_prob_i
lengthin_i
valueln_i
product = bit_0_prob * ( lengthin >> BM_LengthShift )
bit = ( valueln >= product )
if (bit==0)
valueOut = valueln
lengthOut = product
else
valueOut = valueln — product
lengthOut = lengthln — product
OUTPUT:
valueOut o

lengthOut_o
GOTO START

ISO Standards
using the FU

ISO/IEC 14496-16:2011

Profiles@levels
supported
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Parameter

Name

Description

Range

AC__MinLength

Describes the threshold for renormalization. This
parameter is set at the network configuration level.

Type:Unsigned Integer
Range: [1 .. 2%

BM__LengthShift

Describes the length bits discarded before
multiplication. This parameter is set at the network

Type:Unsigned Integer
Range: [1 .. 2°]

configuratiom fevet:

2.6 Alog_ED_AD

R

~AdaptiveBit

FU Name

Algo_ ED_AD_AdaptiveBit

Description

presented in [3,4].

This FU describes the arithmetic decoding process based on a adaptive bitymodel as

Port Name | Direction Q"I\)ken RANGE
ED_AD_AdaptiveBit) : (o) 1.
[AC__MinLength] valueln_i | UINTS8, UINT16,
B onath SEif] UINT32, UINT64
scaleiMax .
- |Valueln_i valueOut_O s length_i I LLjJIINN:I'rI?é ULIJ,I\II\-IF'I:}G?A".
=P |lengthin_i  lengthOut_o|=— reset_i | BOOLEAN
valueOut~0 (0] UINTS, UINT16,
=P reset i bit_oj—— UINT32, UINT64
length©ut_o (0] UINT8, UINT16,
. UINT32, UINT64
Process Schematic (FSM) bit-0 o) UINTS, UINT16,
UINT32, UINT64

Loop until the following
are available:

v
-lengthin
-valueln

update_
bits_until_update

[READ]
lengthin_|
valueln T

[PROCESS]
product

bit

[PROCESS]
valueOut

lengthOut

X [PROCESS]
Geliute bit_0_count
bit_o

valueOut_o
lengthOut_o

update_cycle
bits_until_update

ED_AD_AdaptiveBit Process:
START
Ifreset=1
bit_0_count = 1;
bit.count =2;

update_cycle = bits_until_update = 4;

bit = ( valueln >= product )

if (bit==0)
valueOut = valueln
lengthOut = product
++bit_0_count

else
valueOut = valueln — product
lengthOut = lengthin — product

hit ;0 prob =1U << (BM__ LengthShift - 1);

product = bit_0_prob * (lengthin >> BM_LengthShift )

bit_count = (bit_count+ 1) >>1
bit 0_count = (bit 0 _count+ 1) >>1
if bit_0_count = bit_count
++bit_count
scale = scaleMax / bit_count;

update_cycle = (5 * update_cycle) >> 2;

bit 0_prob = (bit_ 0_count * scale) >> (31 -BM__

if (bit_count += update_cycle) > BM__MaxCount

LengthShift);

16
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if update_cycle > 64

update_cycle = 64;
bits_until_update = update_cycle;
GOTO START

ISO Standards

ISO/IEC 14496-16:2011

usina the ELJ
)

Profiles@levels
supported

Parameter

Name

Description

Range

AC__MinLength

Describes the threshold for renormalization. This
parameter is set at the network configuration level.

Type:Unsigned-integer
Range: [1 .. 2%]

BM__LengthShift

Describes the length bits discarded before
multiplication. This parameter is set at the network
configuration level.

Type:Unsigned Integer
Range: [1 .. 2]

scaleMax

Describes the max value to compute the scaled bit 0
probability. This parameter is set at the network
configuration level.

Typé:Unsigned Integer
Range: [1 .. 2%

5.2.7 Algo_ED_VLD

FU Name Algo ED VLD
This FU describes the Variable Length Detoding process.
Port Name Direction Token RANGE
. ED_VLD (1/0)
L dataln i | UINTS, UINTL6,
— dataln_i position 6 UINT32, UINT64
. table_i [ UINTS, UINT16,
P table_i UINT32, UINT64
> size | size_i [ UINTS, UINT16,
- UINT32, UINT64
position_o O UINT8, UINT16,
UINT32, UINT64
Process Sehematic (FSM):
w015
g
DeS C r | p t | 0 n dataln 1= table [j][n] mg:{;ﬁss]:

valid []=0

[PROCESS]:
n=n+1

ED_VLD Process:
START
SET valid[size] = 1
SETn=1
DO

DO
If validj] = 1
If dataln=table[j][n]
If table[j][0] = n
dataOut = j
else
valid[jj =0
j=j+1
WHILE j < size

© ISO/IEC 2014 — All rights reserved

17



https://standardsiso.com/api/?name=96b1e1e43c668943d8577a3c15ff9546

ISO/IEC 23002-4:2014/Amd. 1:2014(E)

n=n+1
WHILE n < nBits
GOTO START

The matrix tokens have to be send column based.

ISO Standards
using the FU

ISO/IEC 14496-16:2011

Profiles@levels
supported

fParameter

Name Description Range
Describes the length of the bits used for the Tvpe: Integer

Bits search algorithm. This parameter is set at the ype. 9

. 5
network configuration level. Range: [1 .. 27]

%.2.8 Algo_ED_BitPrecision

FU Name Algo_ED_BitPrecision

This FU describes the Entropy Decoding Bit Precision processes.

Port Name%\Jbirection Token RANGE
e\ (I10)
dataln_i | UINT_8

(" ED BitPrecision numerQfData’i I UINTS, UINT16,

[ STATIC_CONTEXT] UINT32, UINT64
B PN [ TN | UNTE,ONTIS
—»| numberOfData_i preds_o—» — - UINT32, UINT64
— | dim_i postProcessing_o—» prefixSize_i | UINT_8
__»| prefixSize_i sign_o—» hasSign_i | BOOLEAN
—»|hasSign_i hasPrediction _i | BOOLEAN
- ga;LF’Tfae;'I':“i°"-' BPLTable_i I UINTS, UINT1S6,
—>|BPLTableSize_i —— UINTS2, UINT64

= BPLTableSize_i | UINTS, UINT186,
UINT32, UINT64
dataOut_o (o] INTS8, INT16, INT32,
INT64
preds_o (o] INTS8, INT16, INT32,
INT64
postProcessing_o 0] BOOLEAN
sign_o [e] BOOLEAN

Description

ED_BitPrecision Schematic (FSM):

ED_BitPrecision process:
START

INPUT: BPLTableSize_i
INPUT: BPLTable_i [ BPLTableSize ]
INPUT: numberOfData_i
INPUT: dim_i
IF STATIC_CONTEXT =1
INPUT: hasSign_i
INPUT: hasPrediction_i
IF STATIC_PREFIX_SIZE =1
INPUT: prefixSize_i
j=0

18
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PROCESS_CHUNK:
WHILE j < numberOfData * dim
IF STATIC_PREFIX_SIZE =0

IF STATIC_CONTEXT =0

IF hasSign = 0 & hasPrediction = 0

INPUT: prefixSize_i

INPUT: hasSign_i
INPUT: hasPrediction_i

INDRLIT- dataln L argfivSizg 1
§ cr J

nBPL = dataln
IF nBPL > 2
INPUT: dataln { nBPL — 1}
nPaylLoad = dataln
ELSE
nPayLoad =0
difValue = BPLTable [ nBPL ] + nPayLoad
dataOut = difValue
postProcessing = 0
sign =0
OUTPUT: dataOut
OUTPUT: postProcessing_o
OUTPUT: sign_o
ELSE IF hasSign = 1 & hasPrediction = 0
INPUT: dataln { prefixSize }
nBPL = dataln
if nBPL > 2
INPUT: dataln { nBPL — 1}
nPaylLoad = dataln
ELSE
nPayLoad =0
difValue = BPLTable [ nBRL{# nPayLoad
IF difValue =0
INPUT: dataln { 1 ¥
nSign = dataln
ELSE
nSign =1
sign = nSign
postProgessing = 1
dataOut ='difValue
OUTRUT: dataOut
QUTPUT: postProcessing_o
OUTPUT: sign_o
ELSE/IF hasSign = 1 & hasPrediction = 1
signDef[2] ={1,-1}
predsOut[j]=0
DO
INPUT: dataln { 2 }
nPred = dataln
preds += nPred
WHILE nPred = 3
INPUT: dataln { prefixSize }
nBPL = dataln
IF(nBPL>2)
INPUT: dataln { nBPL — 1}
nPayLoad = dataln
ELSE
nPayLoad =0
difValue = BPLTable [ nBPL ] + nPayLoad
dataOut = difValue

IF preds =0
postProcessing = 1
ELSE

postProcessing = 0
IF postProcessing != 0

sigh—siconbefl dif\/alue 921
T ) T T

ELSE
sign=1

OUTPUT: dataOut_o

OUTPUT: preds_o

OUTPUT: postProcessing_o

OUTPUT: sign_o

ELSE IF hasSign = 1 & hasPrediction = 0

IF STATIC_CONTEXT =0
PROCESS_CHUNK

ELSE

© ISO/IEC 2014 — All rights reserved
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GOTO START
GOTO START

An input of size {N} has the meaning of a input of a N-size bit value.

Note: The case when both hasSign=1 and hasPrediction=0 is not considered. The behaviour in this

case is to return to the START stage (if the parameter STATIC_CONTEXT=1) or to process the

next data (if the parameter STATIC_CONTEXT=0).

IISO Standards
Using the FU

ISO/IEC 14496-16:2011

Profiles@levels
supported

Parameter

Name

Description

Range

STATIC_CONTEX
T

Describes whether the context data (hasSign
and hasPrediction) is read for every processing
iteration. If set to 1, the context data is read
only once and reused during the process, if set
to 0, the context data is read for every
processing interation. This parameter is set-at
the network configuration level.

Type:Boolean

Range: {0,1}

STATIC_PREFIX_
S1IZE

Describes whether the prefix size valué is read
for every processing iteration. If, set'to 1, the
prefix value is read only once“and reused
during the process, if set to Q;¢he prefix value is
read for every processing” interation. This
parameter is set at thegnetwork configuration
level

Type:Boolean

Range: {0,1}

$.2.9 Algo_ED_AD

FU Name Algo ED° AD

[Description ThisFU describes the Entropy Decoding Arithmetic Decoding processes.
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Port Name Direction Token RANGE
(I/0)
numberOfData_i | UINTS8, UINT16,
UINT32, UINT64
dim_i | UINTS, UINT16,
UINT32, UINT64
1soaierance; ED_AD codeBytes._i | UINTS8, UINT16,
{ou_Lemgments [ USE_ VALIDATION MASK ] UINT32, UINT64
— numberotata_T symbolOut o —» codeButter 1 T UINT_8
- ng;:EIBytes i preds_o—> nModels i | UINT 8
v lcodeBuffer_i  POSIPTOcesT g0 T validationMask_i [ BOOLEAN
_,[e——" - nSymbols_i | UINTS, UINT16,
__»| validationMask_i UINT32, UINT64
— » nSymbols_i hasSign_i | BOOLEAN
- :Zz}fiizi-ciﬁon ; hasPrediction _i | BOOLEAN
VhasNexti hasNext_i | BOOLEAN
—» delimTable_i delimTableSize _i | UINTL8.
g VA | delimTable_i | UINTS, UINT16,
UINT32,"UINT64
symbolOut_o (0] INT8\INT16, INT32,
INT64
preds_o (e} INTS, INT16, INT32,
INT64
postProcessing_o © BOOLEAN
sign_o S] BOOLEAN

ED_AD Schematic (FSM):

usg e irigiask - 1

else

Loop until is available: (o
- codeBytes

validationMask

else [modelindex] = 1

Loop untilis available:

[EMBED]
[GeneraleAlphabet]

TSTORE]
model [ modelindex |

[STORE;
sign [ modelindex ]

TSTORE]
pred [ modelindex |

TPROCESS] [EMBED: [STORE]

nSymbols =2 next [ modelindex ]

e\sj

else

USE_VALIDATION_WASK = 1 validationMask[modellndex] = 1 |

l redmodsingen - 1
e

(iveor: ) (fineurs ;/ TPROCESST
\ T ol Tabiesize] =0 3

[PROCESS]
magnitude =0

k <nModels _ [[PROCESS]
modelindex++]

sign d=1

prediction_d >0

pred[modelindex] = 1

[PROCESS]
symbolOut

postProcessing =0

modelindex < nMadels

< numberofData * dim

Generate Alphabet Process Schematic (FSM):
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21


https://standardsiso.com/api/?name=96b1e1e43c668943d8577a3c15ff9546

ISO/IEC 23002-4:2014/Amd. 1:2014(E)

[PROCESS]:
++tablesits

g [rproces:

n decoderTablesize
z tabtesits. aeriznte

H aistribution

[PROCESS]:
datasymbols.
lastsymbol

[PROCESS]:
symbolCount

[PROCESS]:
decoderTable

else

< atasymoots
[PROCESS]: [PROCESS]:
otaicount ot
i P T |

L [EmBED]: [PROCESS]:
Update symbolsUntiUpdate

updateCycle

Update - Process Schematic (FSM):

[PROCESS]
-’?*
n=n+1

< datasybols

[ProceSS)]
scale

updatecycle > maxcycte  [[orocess)
updteycle

[PROCESS] S [PROCESS]
maxcycle symbolsUntilupdate

Generate Alphabet Process:

Arithmetic Decode Adaptive Data - Process Sehematic (FSM):

-0

[Alphabet]:

[Alphabet]: decoderTablesize_|

[Alphabet]:
decoderTable | [decodetTableSize]

tableShify_i distributionSize._|

dataModelFlag [ dataModelindex |
ddtaModelFlagh{ dataModel

[PROCESS)/

] aistribution_| [distributionSize]
lastSymbol |
[PROCESS]:

dy,

ks 8

=)

distributior{m] > dv|

n>s+ ROCESS]:

=1

3
=
g o
| -
] - else
[PROCESS]: % £
] lenatn [Alphabet]: g
value useDecoderTable. | 2%
nsxy H [Alphabet]:
o5 dataSymbols | FROGESST
x

s
length
m

else

1= lastSymbol

y

else

[PROCESS}:
&

length < AC_WinLength

[PROCESS]:
val
ac,

[PROCESS]:
value

ue
lengin pointer

lengt

else

[PROCESS]:
symbolCount [ s ]
symbolsuntilUpdate.

symbolsUntilUpdate = 0

ED_AD process:

START

INPUT: numberOfData_lI

INPUT: dim_i

INPUT: codeBytes_i

INPUT: codeBuffer_i[codeBytes]

INPUT: nModels_i

if nModels I=0
if USE_VALIDATION_MASK =1

INPUT: validationMask_i [ nModels ]

modelindex = 0
k=0

22
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DO
if USE_VALIDATION_MASK =1

GOTO MODEL_CONFIG
else

else
GOTO MODEL_CONFIG

if validationMask [ modellndex] =1

GOTO NEXT_ MODEL_CONFIG

MODEL_CONFIG:
INPUT: nSymbols_i
EMBED: Generate Alphabet
STORE: model [ modelindex ]
INPUT: hasSign_i
if hasSign =1
nSymbols = 2
EMBED: Generate Alphabet
STORE: sign [ modelindex ]
INPUT: hasPrediction_i
if hasPrediction = 1
INPUT: nSymbols_i
EMBED: Generate Alphabet
STORE: pred [ modellndex ]
INPUT: hasNext_i
nSymbols = 2
EMBED: Generate Alphabet
STORE: next [ modellndex ]
k=k+1
WHILE k < nModels
INPUT: delimTableSize_i

INIT:
modellndex =0
i=0
DECODE:

else
GOTO NEXT_MODEL
else
GOTOMODEL_PROCESS

MODEL{PROCESS:
if pred[modelindex] = 1

magnitude = 0
delimCount =0
HAS_NEXT:

Magnitude
delimCount++
if next [ modelindex ] =1

ifnext_d=1

GOTO HAS_NEXT
if sign[modelindex] = 1

if magnitude =0

symbolOut = magnitude

sign = sign_d

if pred[modelindex] = 1
preds = prediction_d

INPUT: delimTable_i [ delimTableSize ]

if USE_VALIDATION_MASK =1
if validationMask {:modellndex] =1
GOTO MOBEL_PROCESS

EMBED: AD_Decode (prediction_d = symbolOut)

EMBED: AD_DECODE (magnitude_d = symbolOut)

EMBED: AD_DECODE (next_d = symbolOut)

EMBED: AD_DECODE (sign_d = symbolCount)

fsion-d =21l orediction-d >0
- L

postProcessing = 1
else

postProcessing = 0
OUTPUT: symbolOut_o
OUTPUT: preds_o
OUTPUT: postProcessing_o
OUTPUT: sign_o

NEXT_MODEL:
modellndex++

© ISO/IEC 2014 — All rights reserved

23


https://standardsiso.com/api/?name=96b1e1e43c668943d8577a3c15ff9546

ISO/IEC 23002-4:2014/Amd. 1:2014(E)

jH+

if modellndex < nModels
GOTO DECODE
if j < numberOfData * dim
GOTO INIT
GOTO START

Generate Alphabet Process:
dataSymbols = nSymbols
lastSymbol = nSymbols - 1
if dataSymbols > 16
tableBits = 3
WHILE dataSymbols > ( 1 << (tableBits + 2) )
++tableBits
tableSize = 1 << tableBits
tableShift = DM__LengthShift — tableBits
distribution [ 2 * dataSymbols + tableSize + 2]
decoderTable = distribution + 2 * dataSymbols
else
decoderTable = 0
tableSize = 0
tableShift = 0
distribution [ 2 * dataSymbols ]
symbolCount = distribution + dataSymbols
if dataSymbols !=0
totalCount = 0
updateCycle = dataSymbols
k=0
WHILE k < dataSymbols
symbolCount [k] =1
k=k+1
EMBED: Update
symbolsUntilUpdate = ( dataSymbols + 6 ) >> 1
updateCycle = ( dataSymbols +6) >> 1

Update — Process:
totalCount = 0
k=0

h
s
n

0
0
sum=0
WHILE n < dataSymbols
totalCount += (*symbolCount [ n ] = (symbolCount[n]+1)>>1)
scale = SCALE "RANGE / totalCount
if fromEncofer= true | tableSize = 0
WHILE k < dataSymbols
distribution [ k ] = ('scale * sum ) >> (31 — DM_LengthShift)
sum += symbolCount [ k ]
k=k+1
else
WHILE k < dataSymbols
distribution [ k ] = ('scale * sum ) >> ( 31 — DM_LengthShift )
sum += symbolCount [ k ]
w = distribution [ k ] >> tableShift
WHILE s<w
decoderTable [++s] =k -1
decoderTable[0]=0
WHILE s <= tableSize
decoderTable [++s] = dataSymbols — 1
updateCycle = (5 * updateCycle ) >> 2
maxCycle = (dataSymbols

68)<cc 3
7

if (updateCycle > maxCycle )
updateCycle = maxCycle
symbolsUntilUpdate = updateCycle

Arithmetic Decode Adaptive Data Process:
codeBytes =0
WHILE codeBytes <= 0
INPUT: codeBytes
length=0
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< X u >
c 1oni
oo oo

=

DecoderTable = 1
if dataModelFlag [ dataModellndex ] = 0
INPUT: tableShift

if us

@D

dve—yalue-LLlenath. =DM __1 gngthShift)
< I I 7

t = dv >> tableShift
s = decoderTable [t]
n =decoderTable [t+1] +1
WHILEn>s+1
m=(s+n)>>1
if distribution [ m] > dv
n=m
else
s=m
x = distribution [ s ] * length
if s 1= lastSymbol
y =distribution [ s + 1] * length
else
x=0
s=0
length >>= DM_LengthShift
m = (n =dataSymbols ) >> 1
DO
z = length * distribution [ m ]
if z > value
n=m
y=z
else
s=m
X=z
WHILE m=((stn)>>1) !=§
value -= x
length=y —x
if length < AC__MinLength
DO
value = (value << 8)\+ac_pointer
WHILE (length <<='8) < AC__MinLength
++symbolCount [ s ]
if -- symbolsUntilUpdate = 0
EMBED: Update

ISO Standards
using the FU

ISO/EC 14496-16:2011

Profiles@levels
supported

Parameter

AC__MaxLength

Describes the maximum AC interval. This
parameter is set at the network configuration
level.

Type:Unsigned Integer
Range: [1 .. 2%

DM __ LengthShift

Describes the number of bits discarded before
multiplication. This parameter is set at the
network configuration level.

Type:Unsigned Integer
Range: [1 .. 2%]

Describes the range for the scale value. This

SCALE_RANGE

parameter is set at the network configuration
level.

Type-Onsigred-tmteger

Range: [1 .. 2%

USE_
VALIDATION_MASK

Indicates whether to use the validation mask
input port or not.(0 — NO, 1 — YES)

Type:Unsigned Integer
Range: {0,1}
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5.2.10 Algo_ED_AD_EG

FU Name

Algo_ED_AD_EG

This FU describes the Entropy Decoding Arithmetic Decoding Exponential

Golomb processes.

Description

ED_AD_EG
[SCALE_RANGE] —  —
[ DM_LengthShitt ]
[AG_MaxLength ]

numberOfData_i

[USE_VALIDATION_MASK]

symbolOut o
dim_j preds_ol—»
codeBytes_i postProcessing_o .
codeBuffer_i sign_ol—»

nModels_i
validationMask_i
eglnit_i
probability_i
hasSign_i
hasPrediction_i
hasNext_i

PIbbady bady

ED_AD_EG Schematic (FSM):

Port Name Direction Token RANGE
(I/0)
numberOfData_i | UINTS, UINT16,
UINT32, UINT64
dim_i | UINTS, UINT16,
UINT32, UINT64
codeBytes_i | UINTS, UINT16,
UINT32, UINT64
codeBuffer_i | UINT_8
nModels_i | UINT 8
validationMask_i | BOOLEAN
eglnit_i | UINT8, UINTLS,
UINT32, UINT64
probability i | UINT8, UINT16,
UINT32, UINT64
hasSign_i | BOOLEAN
hasPrediction_i | BOOLEAN
hasNext_i | BOOLEAN
symbolOut_o Qo INT8, INT16, INT32,
INT64
preds_o © INT8, INT16, INT32,
INT64
postProcessing_o o BOOLEAN
sign_o (@) BOOLEAN

TSToRET
sign [ modelindex |

TEVEED]
i o W i
[sie i | Sy | Lpred [ moselinde)

TEBED]
[Generatealphabet]

TSToRE

next [ modelindex |

k< ntodils

[PROCESS]
[* oreds=prediciion df

exmoseline = 1

< numberOfData * dim

26
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ED_AD_EG Process Schematic (FSM):

11=0
=1
[PROCESS]: [EMBED]: T
»|l=0 [EC_AC_StaticBit] Il 1: >
Symbol = 0 > O_> Bit_0_prob=probability Symbol _>O_<
binarySymbol = 0 | = symbolQut valueln++
L J

[EMBED]:

[PROCESS] [EC_AC_StaticBit]
O valueln-- Bit_0_prob=probability

T | = symbolQut

[PROCESS]:
decoderTablesize
te

decaderTat
distribution

JatdSymbols £0:

[PROCESS]:
datasymbols.
lastsymbol

[PROCESS]:
sympolCount

k< dataSymbols

else

[PROCESS]:
decoderTable

[PROCESS]:
totaiCount
updateCycle
k=0

[PROCESS]:
symbotCount [k]
K=k+1

tableshi
distribution

[PROCESS]:
symbolsUntilUpdate.
updateCycle

B

< daasR

Arithmetic Decode Adaptive Data - Process Schematic (FSM):
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[Alphabet]:
tableShify_i

[Alphabet]:
decoderTablesize_il—w
distributionSize_T

[Alphabet]:
decoaerrante | [decodetTableSize]
distribution_| [distributionSize]
lastSymbol_|

dataModelFlag [ dataModelindex ] = 0

[PROCESS}:

dataModelFlag [ dataModelindex ] = 0

[PROCESS):

dv
t

else

=y

aistriputior(m] > v [[PROGESST:
n

n>s+ 1 [[ProcESS):

-—{-m O

else’

[PROCESS]:
s

+ 1= stsymool_[FROGESST
Yy
[PROCESS]:

’»- O

else

useDecoderTable = 1

else

[PROCESS]:
| lengtn
value
nsxy

[Alphabet]:
useDecaderTabte. |

[Alphabet]:
dataSymbols._|

dataModelindex ] = 0

eise

. 2> value [[pROCESS):
[PROCESS]: i
x e
[PROCESS]:
L PO
z
length [PROCESS]:
i else | X

else

[PROCESS):
&

mi=s

length < AC_MinLengtn

[PROCESS):

Tength < AC_WinLength

[PROCESS]:
symbolCount [ ]
symbolsuntilUpdate.

eise

symbolsuntilUpdate = 0 A\ _else

ED_AD_EG process:
START
INPUT:
INPUT:
INPUT:
INPUT:
INPUT:

numberOfData_i
dim_i
codeBytes_i
delimTableSize_i
codeBuffer_i[codeBytes]
INPUT: delimTable_i[delimTableSize]
INPUT: nModels_i
if USE_VALIDATION_MASK =1

INPUT: validationMask[iiModels]
if nModels !=0

modelindex = 0

k=0

INPUT: eghait/i

INPUT (probability_i

INPMT: eglnit_i
INRUT: probability_i

DO
if USE_VALIDATION_MASK =1
if validationMask [nModels] = 1

STORE: model [ modellndex ]
INPUT: hasSign_i
if hasSign =1
nSymbols = 2
EMBED: Generate Alphabet
STORE: sign [ modelindex ]
INPUT: hasPrediction_i
if hasPrediction = 1

EMBED: AD_EG (valueln=eglnit, Bit_0_prob=probability,exp_k=symbolOut)

EMBED: AD_EG (valueln=eglnit, Bit_0_prob=probability,exp_k=symbolOut)

EMBED: Generate Alphabet (nSymbols=M+SYM_INC)

INPUT: eglnit_1
INPUT: probability_i

Bit_0_prob=probability,maxV=symbolOut)

STORE: pred [ modelindex ]
INPUT: hasNext_i

nSymbols = 2

EMBED: Generate Alphabet

STORE: next [ modellndex ]
k=k+1

EMBED: AD_EG (valueln=eginit,

EMBED: Generate Alphabet (nSymbols=maxV)

28
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WHILE k < nModels

j=0
DECODE:
modelindex = 0
NEXT_MODEL:

if USE_VALIDATION_MASK =1

if validationMask [nModel] = 1
if pred[modelindex] = 1

I:MIDI:I'\: AD _Dacode (prnrlir\finn d= e\]lmhr\lr\llf)
magnitude = 0
HAS_NEXT:
EMBED: AD_DECODE (magnitude_d = symbolOut)
Magnitude
if next [ modellndex ] =1
EMBED: AD_DECODE (next_d = symbolOut)
if next_.d=1
GOTO HAS_NEXT
if sign[modellndex] = 1
if magnitude !=0
EMBED: AD_DECODE (sign_d = symbolCount)
EMBED: AD_EG (valueln=exp_k, bit_0_prob=probability,
symbolOut+=symbolOut)
symbolOut = magnitude
sign = sign_d
if pred[modelindex] = 1
preds = prediction_d
if sign_d = 1 || prediction_d =0
postProcessing = 1
else
postProcessing = 0
OUTPUT: symbolOut_o
OUTPUT: predst_o
OUTPUT: postProcessing_o
OUTPUT: sign_o
modellndex++
if modellndex.< nModels
GOTO\NEXT_MODEL
j++
if j < pumberOfData * dim
GOTO DECODE

GOTO START

AD_EG Process:
START
I=0
symbol.=©
binarySymbol = 0
DO
EMBED: EC_AC_ StaticBit (bit_0_prob=probability,| = symbolOut)
ifl=1
symbol += (1<<valueln)
valueln++
WHILEI!=0
WHILE valueln—
EMBED: EC_AC_ StaticBit (bit_0_prob=probability,l = symbolOut)
ifl=1
binarySymbol |= (1<<valueln)
symbolOut = symbol + binarySymbol

Generate Alphabet Process:
dataSymbols = nSymbols
lastSymbol = nSymbols — 1
if dataSymbols > 16

tableBiis—=23

WHILE dataSymbols > (1 << (tableBits + 2) )
++tableBits

tableSize = 1 << tableBits

tableShift = DM__LengthShift — tableBits

distribution [ 2 * dataSymbols + tableSize + 2]

decoderTable = distribution + 2 * dataSymbols
else

decoderTable =0

tableSize =0

tableShift = 0

© ISO/IEC 2014 — All rights reserved
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distribution [ 2 * dataSymbols ]
symbolCount = distribution + dataSymbols
if dataSymbols =0
totalCount = 0
updateCycle = dataSymbols
k=0
WHILE k < dataSymbols

symbolCount [k]=1

k=l 1

EMBED: Update
symbolsUntilUpdate = ( dataSymbols + 6 ) >> 1
updateCycle = ( dataSymbols + 6 ) >> 1

Update — Process:
totalCount = 0
k=0
h=0
s=0
n=0
sum =0
WHILE n < dataSymbols

scale = SCALE_RANGE / totalCount
if fromEncofer = true | tableSize = 0
WHILE k < dataSymbols

sum += symbolCount [ k ]
k=k+1
else
WHILE k < dataSymbols

sum += symbolCount [ k ]
w = distribution [ k ] >> tableShift
WHILE s<w
decoderTable [++s] =k -1
decoderTable [0]=0
WHILE s <= tableSize
decoderTable [++s] = dataSymbols — 1
updateCycle = (5 * updateCycle ) >%2
maxCycle = ( dataSymbols + 6 )'<< 3
if (updateCycle > maxCycle )
updateCycle = maxCyele
symbolsUntilUpdate = updateCycle

Arithmetic Decode Adaptive Data Process:
codeBytes = 0
WHILE codeBytes <=0
INPUT:*e0deBytes
length =0
value =0
n.=0
s=)0
x=0
y=0
if useDecoderTable = 1
if dataModelFlag [ dataModelindex ] =0
INPUT: tableShift
dv =value/ ( length >>= DM__ LengthShift )
t = dv >> tableShift
s = decoderTable [ t]
n =decoderTable [t+1 ]+ 1
WHILEn>s+1
m=(s+n)>>1
if distribution [ m. ] faivi

totalCount += ( symbolCount [ n ] = (SymbolCount[n]+1)>>1)

distribution [ k ] = ( scale * sum ) >> ( 31 — DM_LengthShift.)

distribution [ k ] = ( scale * sum ) >> ( 31 — DM\LengthShift )

n=m
else
s=m
x = distribution [ s ] * length
if s 1= lastSymbol
y = distribution [ s + 1] * length
else
x=0
s=0
length >>= DM_LengthShift

30
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m = ( n = dataSymbols ) >> 1
DO
z = length * distribution [ m ]
if z > value
n=m
y=z
else
s=m

=2

WHILE m=((s+n)>>1)!=s
value -= x
length =y — x
if length < AC__MinLength
DO
value = (value << 8) | ++ac_pointer
WHILE (length <<= 8) < AC__MinLength
++symbolCount [ s ]
if -- symbolsUntilUpdate = 0
EMBED: Update

ISO Standards
using the FU

ISO/IEC 14496-16:2011

Profiles@levels
supported

Parameter

AC__MaxLength

Describes the maximum AC/, interval. This
parameter is set at the network configuration level.

Type:Unsigned Integer

Range: [1 .. 2%

DM__ LengthShif
t

Describes the number o6f\bits discarded before
multiplication. This parameter is set at the network
configuration level.

Type:Unsigned Integer

Range: [1 .. 2%

SCALE_RANGE

Describes the~range for the scale value. This
parameter is'set at the network configuration level.

Type:Unsigned Integer

Range: [1 .. 2%

USE_
VALIDATION_MASK

Indicates whether to use the validation mask input
port or not.(0 — NO, 1 — YES)

Type:Unsigned Integer

Range: {0,1}

5.2.11 AlgoCED 4bitsD

FU Name

Algo_ ED_4bitsD

Deseription

This FU describes the Entropy Decoding - 4 bits Decoding processes.
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Port Name Direction Token RANGE
. ~ (I/0)
[STAT'c‘ggmgg]SD datalnE;fD ta_i : UIN'lI'JtalNJI_I\?Tlﬁ
. numer ata_| y ,
: ::tma::e_r'omata_i dataOut o —» UINT32, UINT64
ol dim.i pisdsso—- dim_i I UINT8, UINT16,
_, | hassign_j POStProcessing_o—> UINT32, UINT64
—»|hasPrediction_{ = hasSign | | BOOLEAN
hasPrediction _i | BOOLEAN
dataOut_o [¢) INT8, INT16, INT32,
INT64
preds_o [¢) INT8, INT16, INT32,
INT64
postProcessing_o o BOOLEAN
sign_o (@) BOOLEAN

ED 4 bits Decoding Schematic (FSM):

ED 4 bits Decoding process:
START
signDef ={-1, 1}
pValueOpt =0
predOpt = 0
lowHigh =0
aux=0
k=0
INPUT:
numberOfData_i
dim_i
IF STATIC_CONTEXT =1
INPUT:
hasSign_i
hasPrediction_i
j=0
DO
IF STATIC_CONTEXT =1
INPUT;
hasSign_i
hasPrediction_i
IF hasPrediction = 1
INPUT:
dataln_i
IF lowHigh =0
aux = dataln & 15
ELSE
INPUT:
dataln_i
aux = dataln & 240
lowHigh = (lowHigh+1)%2
predOpt = aux & 7
pValueOpt =0
aux >>=3
pValueOpt += aux
WHILE aux
INPUT:

dataln |

IF lowHigh =0

aux = dataln & 15
ELSE

INPUT:

dataln_i

aux = dataln & 240
lowHigh = (lowHigh+1)%2
pValueOpt += (aux&7) << k
k+=3
aux >>=3
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pValueOpt += aux << k

IF preds >0
postProcessing = 1

ELSE
postProcessing = 0

preds = predOpt

IF hasSign =1 | preds >0
sign = signDef [ pValueOpt % 2 ]

E|l SE

sign=1
dataOut = pValueOpt
OUTPUT: dataOut_o
OUTPUT: preds_o
OUTPUT: postProcessing_o
OUTPUT: sign_o

ELSE IF hasPrediction =0
k=0
pValueOpt =0
DO
INPUT:
dataln_i
if lowHigh =0
aux = dataln & 15
else
INPUT:
dataln_i
aux = dataln & 240
lowHigh = (lowHigh+1)%2
pValueOpt += (aux&7) << k
k+=3
aux >>=3
pValueOpt += aux << k
WHILE aux
dataOut = pValueOpt
IF hasSign =1
sign = signDef [\pValueOpt % 2 ]
ELSE
sign=1
postProcessing= 1
OUTPUT; dataOut_o
OUTPUT:*postProcessing_o
OUTPRUT: sign_o
j++
ELSE
IF STATIC_CONTEXT =1
GOTO START
WHILE j < numberOfData * dim
GOTO START

Note:
The following cases are not considered:
- hasSign=0, hasPrediction=0
- hasSign=0, hasPrediction=1
The behaviour in this case is to return to the START stage (if the parameter STATIC_CONTEXT=1)
or to process the next data (if the parameter STATIC_CONTEXT=0).

ISO Standards
usingdthe’ FU

ISO/IEC 14496-16:2011

Profiles@levels
supported

Parameter

© ISO/IEC 2014 — All rights reserved

33


https://standardsiso.com/api/?name=96b1e1e43c668943d8577a3c15ff9546

ISO/IEC 23002-4:2014/Amd. 1:2014(E)

Describes whether the context data (hasSign
and hasPrediction) is read for every processing
iteration. If set to 1, the context data is read | Type:Boolean
only once and reused during the process, if set
to 0, the context data is read for every | Range: {0,1}
processing interation. This parameter is set at
the network configuration level.

STATIC_CONTEX
T

$.2.12 Algo_ED_FixedLength

FU Name Algo_ED_FixedLength

This FU describes the Entropy Decoding Fixed Length processes.

Port Name Direction Token RANG%E
ED_FixedLength (/o) N
— dataln_i | UINT-8

GEEL] _ dataOut_ numerOfData_i I UINTS, UINT16,
e ] UINT32xUINT64
- dim_i I UINTS, UINT16,
UINT32, UINT64

dataOut_o o) INT8, INT16,

INT32, INT64

ED Fixed Length Decoding Schematic (FSM):

Loop until is available:
- dataln
Loop until is available:

- numberOfData
- dim numberQfRemBits >= nQBits
- dataln [INPUT]
datain_|
[PROCESS]

Ly [PROCESS] [PROCESS] )

" berOfBits ToE [OUTPUT] numberOfRemBits
dataOut_o remBits

numberOfRemBits ? else dataOut X e

numberOfBitsToExtract
j < numberOtData * dim

* else

IPUT]
numberOfData_i
dim_i
dataln_i

o ED Fixedlength Decoding:process:
[Description START
INPUT:
numberOfData_i
dim_i
predMode_i
dataln_i
nQBits = datai
j=0
remBits = Q
numberOfRemBits = 0
nymberOfBitsToExtract = 0
DO
If numberOfRemBits >= nQBits
INPUT:
dataln_i
numberOfBitsToExtract = nQBits - numberOfRemBits
dataOut = remBits | ( dataln[numberOfBitsToExtract] )
numberOfRemBits = nQBits — numberOfBitsToExtract
remBits = numberOfRemBits from dataln
JH+
WHILE j < numberOfData * dim
GOTO START

Notes:

remBits — the remaining bits from the last iterative operation
numberOfRemBits — the number of remaining bits from the last iterative operation
numberOfBitsToExtract — the number of necessary bits to complete a number of nQBits

ISO Standards

using the FU ISO/IEC 14496-16:2011

Profiles@levels
supported
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| Parameter

5.2.13 Algo_LookUpTablelD

FU Name Algo_LookUpTablelD
The FU implements the Look-Up-Table concept by using an 1-dimensional
array as a table
Port Name Direction Token RANGE
LookUpTable1D : (V0)
_ map_i [ INTS, INT16,
—_— ::sglize_i dataOut_o . . INT32, INT64
——|index_i mapSize_i | UINTS8, UINT16;
UINT32, UINT64
index_i | UINTS, UINT16,
UINT32,"UINT64
dataOut_o (@) INT8,JINT16,
INT32, INT64
LookUpTablelD Process Schematic (FSM):
Loop until is available:
Loop until is available: map[mapSlze] Loop until'is available:
.. mapSlze mdex
Description

[INPUT]:
mapSize_i

LookUpTablelD Process:

START:

INPUT: mapSize_ij

INPUT: map[mapSize]

WHILE (true)
INPUTindex_i

QUTPUT: dataOut_o

dataOut=map[index_i]

[OUTPUT]:
dataOut_o =
mapl[index]

[':ZSTI] [INPUT]:
[mapSize index_i

A

ISO Standards
using the FU

ISO/IEC 14496-16:2011

Profiles@levels
supported

Parameter

Name

| Description

| Range

NONE

5:2.14 Algo_ContextModeling

FU Name

Algo_ContextModeling

Description

This FU describes context generation to be used in the entropy decoding units.
It generates codec specific data sets based on the input values.
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Port Name Direction Token RANGE
(I/0)
numberOfData_i | UINTS, UINT16,
UINT32, UINT64
ContextModeling dim_i | UINTS, UINT16,
[ STATIC_CONTEXT ] UINT32, UINT64
Hw?erom""—‘ validationMask_o——»- contextMask_i | UINT_8
N values o nvalues_i T OINTS, UINTIG,
- flag_1_o—» UINT32, UINT64
— »InModels._i flag_2_o—— values_i | INT8, INT16, INT32,
y i flag_3_o—» INT64
validationMask_o o BOOLEAN
nValues_o (e} UINTS, UINT16,
UINT32, UINT64
values_o (e} INT8, INT16, INT32,
INT64
flag 1 o o BOOLEAN
flag 2 o 0o BOOLEAN
flag_ 3 o ] BOOLEAN

ContextModeling Schematic (FSM):

Loop uatil is available:

[PROCESS]:

validationMask = contextifask & 0060000Tb
flag_1 = contexthask & 0600001Ch
i=0 flag_2 = contexthiask & 0830010Cb
flag_3 = contexthask & 0600100Ch

read_nValues = contextivask & 0061009Gh

ContextModeling process:

START
INPUT: numberOfData_i
INPUT: dim_i
INPUT: ccontextMask_i
j=0
validationMask = contextMask & 00000001b
flag_1 = contextMask & 00000010b
flag_2 = contextMask &/00000100b
flag_3 = contextMask & 00001000b
read_nValues = contextMask & 00010000b
if read_nVallUes\= 1
INPUT: nValues_i
INPUT:values_i [nValues]
OUTFRUT: validationMask_o
OUTPUT: nValues_o
QUTPUT: values_o [nValues]
outputCounter =0
IF STATIC_CONTEXT =1
DO
OUTPUT: flag_1_o
OUTPUT: flag_2_o
OUTPUT: flag_3_o
outputCounter ++
WHILE outputCounter <= nValues
ELSE
DO
outputCounter =0

PO

OUTPUT: flag_1_o
OUTPUT: flag_2_o
OUTPUT: flag_3_o

WHILE outputCounter <= nValues

j=j+1
WHILE j < numberOfData * dim
GOTO START

[ Bit position | [

7 | 6 | 5
[ x [ x [ x| bit |
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| Flag | X | x [ X | ReadNValues | flag 3 | flag_3

ISO/IEC 14496-16:2011

flag 1 | Validation Mask |

ISO Standards
using the FU

Profiles@levels
supported

Parameter

5.2.15 Algo_simpleMath_2op
FU Name Algo_simpleMath_2op
This FU describes the simple mathematical operation on 2 operands.

Port Name | Direction Tolﬁ’g.KANGE
(/0) A
opl i | INT8NNT16, INT32, INT64,
UINTS8,"UINT16, UINT32, UINT64,
Simplotfath_20n FLOAT
op2_i | INT8, INT16, INT32, INT64,
_ smncorm || WINT8, UINT16, UINT32, UINT64,
—— > op2_i op20ut_ o ——» FLOAT
—validate i validate i | BOOLEAN
result_o (G} INT8, INT16, INT32, INT64,
UINTS8, UINT16, UINT32, UINT64,
FLOAT
op20ut_o (e} INT8, INT16, INT32, INT64,
UINTS8, UINT16, UINT32, UINT64,
FLOAT

simpleMath_2op Schematic (FSM):

Loop s available:
Jop?

OPERATION =0

[PROCESS];
result = opl + 0p2

opERATION = 1

[PROCESS];
result = 0p - 0p2

[FORMAT

oF 2

[OUTPUT]:
result o

Loop until is availibley
~valigate

-opt
[PROCESS];
inputOp2 = 1

Loop until is available:

- op2
INPL [PROCESS]

STATIC,

operaTION =2 [PROCESS]

result = 0p1 * 0p2.

=1

OPERATION =3

[PROCESS]:
result = 0p1 / 0p2

inputop2

else

Description

[PROCESS] JoutPuT)
result=op1 Tosult 0
op2out <0p2 op20it 0

simpleMath_2op process:
START
inputOp2 =1
INPUT:
validate_i
opl i
IF STATIC_OP_2=0
INPUT: op2_i
ELSE
IF inputOp2 = 1
INPUT: op2_i
inputOp2 =0
IF validate = 1 & ( OPERATION =0 | OPERATION =1 | OPERATION = 2 | OPERATION = 3)
FORMAT CONVERT: opl

FORMAT CONVERT: op2
SWITCH ( OPERATION )
CASE 0:
result = opl + op2
break
CASE 1:
result = opl - op2
break
CASE 2:
result = opl * op2
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break
CASE 3:

result = opl/ op2
break

OUTPUT: result_o

ELSE
result = opl
op20ut = op2

OUTRUT resut—o

OUTPUT: op20ut_o
GOTO START

The following table contains the interpretation of the FORMAT codes:

FORMAT | Interpretation
0 Unsigned Integer
1 Signed Integer
2 Fixed Point
3 Floating Point (IEEE 754)

The following table contains the supported operations:
Index Operation

0 Addition (+)
1 Substraction (-)
2 Multiplication (*)
3 Division (/)

Note:

If the validate_i flag is true (value 1), one of the operations above are applied to the 2 operands.
Else, the operands are repeated at the output ports.(re€sult_o = opl and op20ut_o = 0p2).

IISO Standards
dsing the FU

ISO/IEC 14496-16:2011

Profiles@levels

R
supported
Parameter

Describes the input opérands number format

Type:Unsigned Integer

FORMAT representation. This parameter is set at the network Range: {0.1,2,3}
configuration level.
Describes the index-of the operation to be applied. Tvpe:Unsianed Integer
OPERATION This parameter(s*set at the network configuration YPe- 9 9

level.

Range: {0,1,2,3}

$TATIC_OP 2

If it is set to 0, the FU expects that the input op2 will
be read:for each computation. If it is set to 1, the op
2 wilkbe read just once and then used for any of
the“following operations. This parameter is set at
the network configuration level.

Type:Unsigned Integer
Range: {0,1}

38
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5.2.16 Mgnt Replicate 1 2

FU Name Mgnt_Replicate_1 2

The output is generated by replicating the transferred input data. The detailed process
is described in the above FSM.

Block diagram: Ports description

Port Constraints:
- the output ports have to be of the same data type, as
the input port

Mgnt_Replicate_1_2

»| input_i output_0_o
- output_1_o

Description Process Schematic (FSM):

Loop until all Input data is
transferred:

/ \ [INPUT]: [PROCESS]: _ [OUTPUT]:
| i Output_0_o=Input_ij Output_0_o
‘ nput_i i -_0_

Output_l_o:InEUt ; Output_1_o

ISO Standards

using the FU ISO/IEC 14496-16:2011

Profiles@levels
supported

Parameter

Name | Description Range

5.2.17 Mgnt_Replicate_1_4

FU Name Mgnt_Replicate’ 1_4

The output(is'generated by replicating the transferred input data. The detailed process
is described in the above FSM.

Block diagram: Ports description
Mgnt_Replicate_1_4 Port Constraints:
. T outp:t ; ol—m - the output ports have to be of the
Description mputd output 1_0—» same data type as the input port

output_ 2 o —»
output_ 3 o |—p

Process Schematic (FSM):
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Loop until all Input data is
transferred:
T [PROCESS]: ;
/ \ /;[mpur]- Output_0_o=Input_i; ég:ﬁ?g}o
| [ START . Output_1_o=Input_j; > Output_1_o
\ { Input_i Output_2_o=Input_i; Output_2_o
Ny Output_3_o=Input_j; Output_3_o J
A
IISO Standards
- ISO/IEC 14496-16:2011
dsing the FU
Profiles@levels
supported
fParameter
Name ‘ Description Range

%.2.18 Mgnt_Replicate 1 8

FU Name Mgnt_Replicate 1 8

The output is generated by replicating the transferred input data. The detailed process
is described in the above FSM.

Block diagram: Ports description

Mgnt_Replicate_1_8 Rort Constraints:
T - LR G - the output ports have to be of the

output_1_o same data type as the input port
output 2 o
output 3_o
output 4 o
output_5_o
output 6_o
output_7_o

Descripti i
escription Process Schematic (FSM):

Loop until all Input data is

transferred:

[PROCESS]: T N
Output_0_o=Input_i; Output_0_o
— v Output_1_o=Input_j; Output_l_o
/ \\ "/mUT]: Output_2_o=Input_j; Output_2_o
( H i Output_3_o=Input_j; Output_3_o
\ Input_i Output_4_o=Input_i; Output_4 o
— ~ Output_5_o=Input_j; Output_5_o
Output_6_o=Input_i; Output_6_o
Output_7_o=Input_j; Qutprtizes

ISO Standards

using the FU ISO/IEC 14496-16:2011

Profiles@levels
supported

Parameter

Name ‘ Description Range
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FU Name

Mgnt_MUX_2_1

Port Constraints:

Description

Mont——2—4
—a—2—%
dataln_0_i
dataln_1_i

selection_i

MUX_2_1 Schematic (FSM):

Loop until is available: selection =0 [INPUT]: [PROCESS]:
- selection » dataln_0_i dataQut=dataln_0 i

>

selection =1

-the dataln ports have 1o be of the same daia type

- the dataOut port has to be of the same data type as the
dataln input ports

- the selection port is of type bit.

Loop until is available:

- dataln_G, .

Loop until is available:

- dataln_1 .

[INPUT]:

dataln_1_i

[OUTPUT]:
dataCut o

[PROCESS]:
dataQut=datain_1_i

MUX_2 1 Process:
START
INPUT: selection
SWITCH selection
CASE 0:
INPUT: dataln_0_i
dataOut = dataln_0
CASE 1:
INPUT: dataln_1_i
dataOut = dataln_1
OUTPUT: dataOut_o
GOTO START

ISO Standards
using the FU

ISO/IEC 14496<16:2011

Profiles@levels
supported

5.2.20 Mgnt MUX_452

FU Name Mgnt MUX 4 1
Port Constraints:
dm%'_':jmui(a;i;: o - the dataln ports have to be of the same data type
Ty - - the dataOut port has to be of the same data type as the
D fiption dataln_3.i dataln input ports
ESERpUIo - the selection port is of type unsigned integer, represented

selection_i

MUX 4 1 Schematic (FSM):

on 2 bits.

© ISO/IEC 2014 — All rights reserved
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Loop until is available:

- dataln_o

[INPUT]:
dataln_0_i

selection =0 [PROCESS]:

dataOut=dataln_0 i

|

Loop until is available:

- datalnfm

Loop until is available:
- selection

[INPUT]:
selection_i

selection =2

selection =1 _ | [INPUT]: [PROCESS]:
| datain_1 i dataOut=dataln_1 i

Loop until is available:

- dataln_

[INPUT]:
dataln_2_i

[OUTPUT]:

N

[PROCESS]:
dataOut=dataln_2_i

Loop until is available:

- dataln_3

[INPUTJ:
selection =3 (22"

[PROCESS]:
dataOut=dataln_3 i

MUX_4_1 Process:
START
INPUT: selection
SWITCH selection
CASE 0:
INPUT: dataln_0_i
dataOut = dataln_0
CASE 1:
INPUT: dataln_1_i
dataOut = dataln_1
CASE 2:
INPUT: dataln_2_i
dataOut = dataln_2
CASE 3:
INPUT: dataln_3_i
dataOut = dataln_3
OUTPUT: dataOut_o
GOTO START

SO Standards

wsing the FU

ISO/IEC 14496-16;2011

g

J

Profiles@levels
upported

[

2.21 Mgnt_ MUX_8 1

FU Name Mgnt_ MUX 8 1
Port Constraints:
- the dataln ports have to be of the same data type
- the dataOut port has to be of the same data type as the
inti dataln input ports
DGSCI’IptIOﬂ dataln_7_i - the selection port is of type unsigned integer, represented
—»{ selection_i on 3 hits.
MUX_8_1 Schematic (ESM):
42 © ISO/IEC 2014 — All rights reserved
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Loop until is available:

- dataln_o

selection =0 [INPUT]:
| datain_0 i

- dataln_1(3>

Loop until is available:

[PROCES:!
dataQut=dataln_0 i

ISO/IEC 23002-4:2014/Amd. 1:2014(E)

selection =1 [INPUT]:
dataln_1_i

Loop until is available:
- selection

[INPUT]:

selection i

|

selection =§

- dataln_:

|

selection =6

se

[PROCESS]: |
dataCut=dataln_1_i

Loop until is available:

[PROCESS]:
dataOut=dataln_2 i

[PROCESS]:

dataOut=dataln_3 i

-
Q
o
o
c
=
=3
7
8
<
o,
5
g
©

[PROCESS]:
dataOut=dataln_4 i

[PROCESS]:
dataOut=dataln_5 i

Loop until is available:

[PROCESS]:
dataOut=dataln_6 i

[PROCESS]:
dataCut=dataln_7 i

[CUTPUT]:
dataOut_o

MUX_8 1 Process:
START
INPUT: selection
SWITCH selection
CASE 0:
INPUT: dataln_0_i
dataOut = dataln_0
CASE 1:
INPUT: dataln_1_i
dataOut = dataln_1
CASE 2:
INPUT: dataln_2_i
dataOut = dataln_2

CASE 3:
dataOut = data_ln:3
CASE 4:

INPUT: dataln_4_i

dataOut = dataln_4
CASE 5:

INPUT: dataln_5_i

dataOut = dataln_5
CASE 6:

INPUT: dataln_6_i

dataOut = dataln_6

© ISO/IEC 2014 — All rights reserved
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CASE 7:
INPUT: dataln_7_i
dataOut = dataln_7
OUTPUT: dataOut_o
GOTO START

ISO Standards

usina-the FU
~J

ISO/IEC 14496-16:2011

Profiles@Ilevels
jupported
%.2.22 Mgnt DEMUX 1 2
FU Name Mgnt DEMUX_1_2
Niant DEMUX 1.2 Port Constraints:
e - - the dataOut ports have to be of the same data type
—>datain - dataduz 0o - the dataln port has to be of the same daid type as the
— - |selection_i dataOut_1_o dataOut ports
- the selection port is of type bit.
DEMUX_1_2 Schematic (FSM):
Loop until is available: selection=0 [PROCESSI: [OUTPUT]:
- selection | qataout 0O=dataln dataOut_0_o
- dataln
[INPUT]: >
selection_i
dataln_i
[Description
[PROCESS]: [CUTPUT]:
selection'= 1 dataQut_1=dataln CHEENLILE
DEMUX 1 2 Process:
START
INPUT: selection
INPUT: dataln
SWITCH selection
CASE 0:
dataOut_0 = dataln
OUTPUT: dataOut_0
CASE 1:
dataOut_1 = dataln
OUTPUT: dataOut_1
GOTO START
SO Standards
. 1ISO/IEC 14496-16:2011
wsing the FU
Profiles@levels
jupported
5.223"Mgnt DEMUX_ 1 4
ELEName l\/Ignf DEMUX 1 4
Port Constraints:
Mgnt_DEMUX_1_4 - the dataOut ports have to be of the same data type
, [ e - the dataln port has to be of the same data type as the
inti cloction | S¥0ut 20 dataOut ports
DeSCI’IptIOH Vsl st - the selection port is of type unsigned integer represented

DEMUX 1 4 Schematic (FSM):

on 2 bits.

44
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Loop until is available:
- selection
- dataln

X\

selection =0 >

[PROCESS]:
dataQut_O=dataln

[PROCESS]:
dataQut_1=dataln

[OUTPUT]:
dataCut_0_o

[OUTPUT]:
dataCut_1_o

[INPUT]:
START selection_i
dataln_i

selection = 2

selection =3

[PROCESS]:
dataQut_2=dataln

[PROCESS]:
dataQut_3=dataln

[CUTPUT]:
dataCut_2_o

[OUTPUT]:
dataQut 3.0

DEMUX 1 4 Process:
START
INPUT: selection
INPUT: dataln
SWITCH selection
CASE 0:
dataOut_0 = dataln
OUTPUT: dataOut_0
CASE 1.
dataOut_1 = dataln
OUTPUT: dataOut_1
CASE 2:
dataOut_2 = dataln
OUTPUT: dataOut_2
CASE 3:
dataOut_3 = dataln
OUTPUT: dataOut_3

GOTO START
ISO Standards | |6 1F ¢ 14496.16'2011
using the FU
Profiles@levels
supported

5.2.24 Mgnt DEMUX 1_8

FU Name

Mgnt DEMUX_1_8

Description

Mgnt_DEMUX_1_&
—»|dataln
—»|selection_i datao“t:io

dataOut_6_o
dataOut 7 _o

Port Constraints:
- the dataOut ports have to be of the same data type
- the dataln port has to be of the same data type as the

dataOut ports

- the selection port is of type unsigned integer represented

on 3 hits.

DEMUX 1 8 Schematic (FSM):

© ISO/IEC 2014 — All rights reserved
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selection =0 I

[PROCESS]:
dataCut _O=dataln

[OUTPUT]:
dataCut_0_o

selection =1 I

[PROCESS]:
dataQut_1=dataln

[OUTPUT]:
dataCut_1_o

Loop until is available:
- selection
- dataln

[INPUT]:
selection_i
dataln_i

[PROCESS]:
dataQut_2=dataln

[CUTPUT]:
dataCut_2 o

&2
&S
(-

selection =3 >

[PROCESS]:
dataQut_3=dataln

[OUTPUT]:
dataCut 3 o

>

selection =4

selection=5

selection =6

selection =7

[PROCESS]:
dataQut_4=dataln

[CUTPUTY:
dataCut 4 o

[PROCESS]:
dataQut_5=dataln

[OUTPUT]:
dataCut_5_o

[PROCESS}:
dataQut 6=dataln

[OUTPUT]:
dataOut_6_o

[PROCESS]:
dataQut_7=dataln

[OUTPUT]:
dataOut_7_o

DEMUX 1 8 Process:
START
INPUT: selection
INPUT: dataln
SWITCH selection
CASE 0:
dataOut_0 =dataln
OUTPUT: dataOut_0
CASE 1:
dataOut_ 1 = dataln
OUTPUT: dataOut_1
CASE 2:
dataOut_2 = dataln
OUTPUT: dataOut_2
CASE 3:
dataOut_3 = dataln
OUTPUT: dataOut_3
CASE 4:
dataOut_4 = dataln
OUTPUT: dataOut_4
CASE 5:
dataOut_5 = dataln
OUTPUT: dataOut_5
CASE 6:
dataOut_6 = dataln
OUTPUT: dataOut_6

A2

A7 T ) iy g
dataOut_7 = dataln
OUTPUT: dataOut_7
GOTO START

ISO Standards
using the FU

ISO/IEC 14496-16:2011

Profiles@levels
supported
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5.2.25 Mgnt_ExtractSegment

FU Name Mgnt_ExtractSegment
This FU extracts a piece of data from the input of size embedded in the input
data, outputs the size of the segment, the segment data and repeats the rest
of the input on the output port.
The size of the segment is embedded in the beginning of the input data and it
is represented using a number of sizeBytes of type unsigned integer. The
computed size is outputted as unsigned integer on the extractedDataSize_o
output port, the extracted data segment is outputted on the
extractedDataOut_o port and the rest of the input data is repeated on the
repeatedDataOut_o port.
Example:
extractedDataSize extractedData repeatedData
size = sizeBytes size = extractedDataSize siz€ ="rest of input
Description Port Name\\V Direction | Token RANGE
(@) (1/0)
Mgnt_ExtractSegment dataln_i | UINTS, UINT16,
UINT32, UINT64
—®(datain.{ - extractedDataOut o sizeBytes. | I UINTS, UINT16,
—pp-sizeBytes | extractedDataSize_o Ul NT32, UINT64
repeatedDataOut o extractedDataOut_o (0] UINT8, UINT16,
- UINT32, UINT64
extractedDataSize_o (0] UINTS, UINT16,
UINT32, UINT64
repeatedDataOut_o (0] UINTS, UINT16,
UINT32, UINT64

ISO Standards
using the FU

ISO/IEC 14496-16:2011

Profiles @levels
supported

Parameter

Name

Description Range

5.2.26 Mgnt_ProviderValue

FU Name

Mgnt_ProviderValue

Description
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Mgnt_ProviderValue
[PARAM]

dataOut_o

Port Name Direction Token RANGE
(I/0)

dataOut_o UINTS, UINT16,

_ UINT32, UINT64

ProviderValue Process Schematic

[PROCESS]
dataOut = PARAM

[OUTPUT]
dataCut_o

(FSM):

ProviderValue Process:
START:
dataOut = PARAM
OUTPUT:
dataOut_o

IISO Standards
dsing the FU

ISO/IEC 14496-16:2011

Profiles@level
$ supported

fParameter
Name Description Range
Describes the value of the\ parameter that is
PARAM outputted one time as dataQOut. It is set at the
network configuration level:
%.2.27 Mgnt_RepeatSegment
FU Name Mgnt_RepeatSegment
This FU describes how to repetitively transfer the given data.
Port Name Direction Token RANGE
Mgnt_RepeatSegment (1/0)
dataln_i dataOut o dataln_i I UINT8, UINT16,
repetition_i - UINT32, UINT64
Description numofdata i repetition_i (o] Lllellr\\llTTgé UL|J'|\‘,\ITT1§A
numofdata_i o UINT8, UINT16,
UINT32, UINT64
dataOut_o (0] UINT8, UINT16,
UINT32, UINT64

RepeatSegment Process Schematic (FSM):

48
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[l

n

NPUT]
umofdata

[PROCESS]
ent=cnt+ 1
i=it+1

4

3

cnt <
numofdata

[OUTPUL]
dataQut = data[cnt]

i < repetition

[PROCESS]
datali] = dataln

i < numotdata

Y

[INPUT]
repetition

[PROCESS]
cnt=0
i=0

RepeatSegment Process:

START:
INPUT: numofdata
WHILE i < numofdata
INPUT: dataln
data][i] = dataln
INPUT: repetition
WHILE i < repetition
WHILE cnt < numofdata
dataOut = data[cnt]
OUTPUT: dataOut

ISO Standards

using the FU ISO/IEC 14496-16:2041

Profiles@level
s supported

Parameter

Name Pescription

Range

© ISO/IEC 2014 — All rights reserved
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5.2.28 Mgnt_ExtractBytes

FU Name Mgnt_ExtractBytes
Port Name Direction | Token RANGE
ExtractBytes (/0)
dataln_i | UINTS8, UINT16,
| dataln_i UINT32, UINT64
1 SIZEBYTES_1 T UINTS, UINTI6,
UINT32, UINT64

extractedDataOut_ol > extractedDataOut_o ] LlJJllNN'I??é ULlJII\lNT'l%gAYl

extractedDataSize_0Ompp- !
repeatedDataOut_o e repeatedDataOut_o 0 LLJJ IHN\I.-I.I—382 ULIJTIJ% 24
extractedDataSize_o ] UINTS, UINT16,

UINT32, UINT64

Mgnt_ExtractBytes Schematic:

[INPUT]: [PROCESS]: [OUTPUT]: [PROCESS]:
sizeBytes i e extractedDatasize o i=0

i < sizeBytes.

[INPUT] [PROCESS]: [OUTPUT]: IPROCESS]:

dataln | extractedDataOut = dataln extractedDataOut_o izi®
[INPUT]:
dataln_i

[OUTRUT]:
repeatedDataOut_o

[PROCESS]:
repeatedDataCut = dataln

Description

Mgnt_ExtractBytes Process:
START:
INPUT:
sizeBytes_i
extractedDataSize = sizeBytes
OUTPUT:
extractedDataSize_o
i=0
EXTRACT_DATA
IF i < sizeBytes
INPUT:
dataini
extractedDataOut = dataln;
OUTRUT:
extractedDataOut_o
i=i+1
GOTO EXTRACT_DATA
REPEATED_DATA
INPUT:
dataln_i
repeatedDataOut = dataln;
OUTPUT:
repeatedDataOut_o
GOTO REPEATED_DATA

ISO , Standards .
dsing the FU ISO/IEC 14496-16:2011

brafilac @lavale
Srev-ers

Mrorres

supported
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FU Name

Mgnt_ExtractBits

This FU describes how to repetitively extract a given number of bits and
output the values, sequentially. The rest of the input data is repeated at the
output port. Internally, the bit alignment is done after finishing the bits

Description

4 o i
CAUALUUIT UPTTatiull.

Mgnt_ExtractBits

extractedDataCut o |— g

——wdataln_i
repeatedDataOut_o ———m

——— | nUMOfBits_i
—— numOfRepetition_i

ExtractBits Process Schematic (FSM):

[INPUT]
numoO1Bits_i

numOfRepetition_i

Port Name Direction Token RANGE
(I/0)

dataln_i | UINTS, UINT18,
UINT32, UINT64

numOfBits_i | UINTS, UINT16,
UINT32, UINT64

numOfRepetition_i | UINT8¢ UINT16,
UINT.32, UINT64

extractedValuesOut_o 0] UINTS, UINT16,
VINT32, UINT64

repatedDataOut_o 0 UINTS, UINT16,
UINT32, UINT64

[INPUT] [PROCESS]
dataln_i{numO1Bits/i} extractedDataCut = dataln )

[PROCESS]:

louTPUT]:
repeatedDataOut_o

Out=dataln

ExtractBits Process:

START:

INPUT:
numOfBits_i
numOfRepetition_i

i=0

EXTRACT BITS

INPUT:
dataln_i{numOfBits}
extractedDataOut = @ataln

OUTPUT:
extractedDataOut_o

IF i < numOfRepetition
i++
GOTO EXTRACT BITS

REPEATED_DATA_OUT
INPUT:
dataln_i{ sizeof (repeatedDataOut) }
repeatedDataOut = dataln
OUTPUT:
repeatedDataOut_o
GOTO REPEATED_DATA_OUT

Note: The “sizeof’ operation is used to obtain the size of the token in bits
(bus width). The way to use the ‘sizeof’ operation is as follows:

sizeof(_ name of port )

Ext

ISO
Standards
using the FU

ISO/IEC 14496-16:2011

Profiles@leve
Is supported

Parameter
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Name Description Range

5.2.30 Mgnt_Provider1lD

FU Name Mant_ProviderlD

This FU describes how to provide 1D array values from FU network description.

Mgnt_Provider1D

[PARAM_1D] dataOut o| Port Name DII:/%II)OH Token RANGE
dataSize_ o ——» dataOut_o (@] UINTS8, UINT16,

UINT32, UINT64

dataSize_o (0] UINT8, UINT16,

UINT32, UINT64

ProviderlD Process Schematic (FSM):

[PROCESS]
dataSize = the size of array ([ic;gg?eno IIF:F:,OCESS]
PARAM 1D - =

i < dataSize

[PROCESS] [OUTPUT] [PROCESS]
dataOut = PARAM_1D[i] dataOut o izi+1

Description

ProviderlD Process:

START:
dataSize = the size of array PARAM 1D
OUTPUT:
dataSize o
i=0

/Il READ 1D TABLE
IF i < dataSize
dataOut = PARAM\1DJi]
OUTPUT:
dataOut_o
izi+1
GOTO'READ 1D TABLE

IISO Standards

dsing the FU ISO/IEC-14496-16:2011

Profiles@level

R
$ supported
Parameter

Name Description Range

It is stored internally as an array, loaded at the {10, 2°%-1], ..., [0, 2°%-1]}

D
ARAM_1D network configuration stage.

5.2.31 Mgnt_Provider2D

FU Name Mgnt_Provider2D

Description This FU describes how to provide 2D values in the row-base manner.
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Mgnt_Provider2D

[PARAM_2D] dataOut_o|—» Port Name Direction | Token RANGE
rowSize_o ———» (I10)

RIS ZRNg —> dataOut_o 0 UINTS, UINT16,

Y _ UINT32, UINT64

rowSize_o (0] UINTS, UINT16,

~ UINT32, UINT64

colSize_o (0] UINT8, UINT16,

Provider2D Process Schematic

[PROCESS] i < rowSize
rowSize = the row size of [OUTPUT]

[PARAM_2D] rowSize_o IIEFBOCESSJ O

colSize = the column size of colSize_o - A

PARAM_2D] else

[PROCESS]
i=i+1
st o Gatacut
dataOut_o = [PARAM _2D][i[] dataOut_o j=j+1

[PROCESS]
i=0

j < colsize

(FSM):
Provider2D Process:
START:
rowSize = the row size of 2-dimensional array PARAM_2D
colSize = the column size of 2-dimensional array PARAM_2D
OUTPUT:
rowSize o
colSize o
i=0
ROW_LOOP
IF i < rowSize
j=0
COL_LOOP
IF i< colSize
dataOut = PARAM_2D[i][j]
OUTPUT:
dataOut_o
j=j+1
GOTO.COL_LOOP
ELSE
=i+l
GOTO ROW_LOOP
ELSE GOTO START

ISO Standards

using the Y ISO/IEC 14496-16:2011

Profiles@level
s supported

Parameter
Name Description Range
{{ro, %22-1], .. [0, 222-1]},
:t ;D btUlCd ;Iltcllla::y ao 2-d;|||c||a;una: allay, :uadcd {[G, 2 '1], aeny [G, 2 '1]}
PARAM_2D at the network configuration stage.
{[0, 2**-1], ..., [0, 2**-1]}}

Add section 9. MPEG-4 Part 16 SC3DMC Decoder Specific FUs
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9 MPEG-4 Part 16 SC3DMC Decoder Specific FUs
The specific FUs for building MPEG-4 Part 16 SC3DMC decoder are described in this sub-clause

9.1Algo_ExtractMask SC3DMC

FU Name Algo_ExtractMask_SC3DMC
ExtractMask_SC3DMC
dataln_i Port Name Direction Token RANGE
validation_i (I/O)
pe dataln_i [ UINT_8
validation_i | BOOLEAN
predMode_o (0] UINT_8
binMode_o (0] UINT_8

Algo_ExtractMask SC3DMC Schematic

[INPUT]: [PROCESS]:
dataln_i mask=dataln_i
[PROCESS]:
mask=0
[OUTP!
predMo
binMaede

[PROCESS]:
predModel o ='mask & 7
binMode .o = mask >> 4

Algo_ExtractMask_SC3DMC Process:
START:
INPUT:
validation_i
IF validation_i=1
INPUT:
dataln_i
PROCESS:
mask = dataln”i;
ELSE
PROCESS:
mask~=0
PROCESS:
predMode_o = mask & 7;
binMode_o = mask >> 4;

[Description

OUTPUT.:
predMode_o
binMode o
GOTO START
Note:
SC3DMC mask description:
Bit position 7 [ 6 ] 5 ] 4 3 2 | 1 [ 0
bit [ bit | nit | bit bit bit | bit [ bit
Flag Binarization Mode X Prediction Mode

ISO Standards

using the FU ISO/IEC 14496-16:2011

Profiles@levels
supported
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9.2 MPEG-4 SC3DMC TFAN Specific FUs

9.2.1 Algo_DecodeConnectivity TFAN
FU Name Algo_DecodeConnectivity_ TFAN
Port Name Direction Token RANGE
(1/0)

nFans_i I UINTS, UINT16,
UINT32, UINT64
/ConnectivityDecode_TFAN\ fans_i | UINTS8, UINT16,
—»nFans_i dataQut_o UINT32, UINT64
*Lae';sr;ies . degrees_i | UINTS, UINT186,

— 1
lcases i _ UINT32, UINT64
—»ops_i cases_i | UINT8, UINT16,
»lertices_i ) UINT32, UINT64
ops_i I UINTS, UINT16,
UINT32, UINT64
vertices_i | UINT8; UINT16,
UINT32/UINT64
dataOut_o O UINTS8, UINT16,
UINT32, UINT64

3 [EMBED]:
B
Get Number of FANS and Max TFANS'dim:
Loop until is available: Loop until is available: Loop untiLis available;
-nFans
else else
D e v il e o e o L
k=k+1
T T k < fans
j < nFans
Description Get all conquested vertices adjacent to the focused vertex:

else else olse  elso

-5 o o [
=0 e nL++

[PROCESS]:
ke

V> focus Vertex

Sort the L vector: The implementation of any algorithm that is able to sort
an array

Eliminate the duplicates in the L vector: The implementation of any
algorithm that is able to eliminate the duplicates from a sorted array

Compute tfans according to the defined cases:

g
H
3
°

[EMBED]:
sase 0
case=1

[EMBED]:
sase

case=2  [evaeoy
case2

Loop until is available:

case=3 else

Ow

[EMBED]:
[PROCESS]: [EMBED]: case 3
degree Push Vestor

case (Fan, fowwsvecton)

[PROCESS]: . [STORE]:
f=0 O :
iDegree = 0 cases
L] case =4 | [EMBED]:

case=5

[PROCESS]:
g

h

[EMBED]:
cases

b

case=6 | [EMBED]:
cases

case=7 _ |[EMBED):
Eron

1

case=8 | EMBEDL:

Cases:
CASE =0
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else

[PROCESS]: [EMBED]:
Push Vector
=0 (IFan, VL0])

CASE =1

[PROCESS]: [EMBED]: [PROCESS]:
Push Vector vertexCounti+
VL[nVL+4] (IFan, vertexCount) e

u< degree - 1

[EMBED]
Push Vector
(iFan, VL[1])

Laop until is available:

Loop until is available: vertices <0 [[EMBED]:

- vertices,
Fan, VLEv-1])

[PROCESS]: [EMBED]
Push Vector
u (iFan, VLO)

—
[EMBED]:
Push Vector
else (Fan, vsfocusVertex)

-

—

GFan, iy

[PROCESS]
urt

[EMBED];
Push Vector
(iFan, vertexCount)

[PROCES:

vertexCountis

u<degree-1

CASE =2

[PROCESS]:

VL[AVL++]

[PROCESS]:
vertexCount++
ut+

[EMBED]:
Push Vector
(iFan, vertexCount)

R

_>| ipf:csssk |_> ?_>|

u < degree -1

else

[EMBED
Push Vector
(iFan, VL[O])

CASE =3

[PROCESS]:

VL[nVL++]

[PROCESS]:
vertexCount++
ut+

[EMBED]:
Push Vector
(iFan, vertexCount)

_>| ip:z;)csss]: |_> (:_>|

u < degree -1

else

CASE =4

Loop until is available:

else
[PROCESS]: EMBED]: [PROCESS]: [EMBED]: [PROCESS]:
|[>usn vmlr O—> Push Vector vertexCountr+
u=0 (iFan, VL[0]} VL[nVL++] (iFan, vertexCount) Ut
4 = degree
else
[PROCESS]: EMBED]: [PROCESS]; EMBED]: [PROCESS]:
e O Eotvecar "
u=0 (iFan, VL[1]) VL[nVL++] (IFan, vertexCount) u++
) = dogros
else
[PROCESS]: [RROCESS]: [EMBED]: [PROCESS]:
» O > Push Vector = vertexCount++
u=0 VL[NVL++] (iFan, vertexCount) U+t
* u < degree
else
[PROCESS]: [EMBED]: [PROCESS]: [PROCESS]:
Push Vector vertexCount++
u=0 (iFan, VL[1]) VL[NVL++] (IFan, vertexCount) U+
* u < degree - 1

Loop until is available:
-vertices,

vertices <0

[EMBED]:

Vactor
(Fan, y+forusvertex)

|_

[EMBED]:

Push Vactor
Fan, VL{O)

-

[PROCESS]:
raxCounts+

u < degree - 1

CASE =9

ops =1

Loop until is available:
- vertices,

vertices <0

Loop until is available:
—
[EMBED]: [PROCESS]
Push Ve
eise (Fan, vsfocusVertex) utt
[PROCESS]: [EMBED]: [PROCESS]:
Push Vector
VLIVL#] (Fan, vertexCount] vertexGounte+

u < degree

Compute dataOut:

56
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- PROCESS]:

o rrocesse] | fiemseoy: | [lewseo;: [EMBED]: [da«aom[o]szfocusvertex
k=0 |uean [ 7 |vectortram | (e dataOuf[1]=b
3 dataOuti2j=c

b 1= focusVertex | [EMBED]:

k < fansSize

[PROCESS]:

[PROCESS]:
dataSize=
triangleCount

b=c
ks

else else else

Decode Connectivity TFAN Process:

EMBED: Get Number of FANS and Max TFANS dim
j=0
INPUT: nFans
WHILE j < nFans
INPUT: fans][]
Number_FANS += fans][j]
k=0
WHILE k < Number_FANS
INPUT: degree(]
IF Max_TFANS_dim < degree + 1
Max_TFANS_dim = degree + 1
k=k+1
j=j+1

EMBED: Get all conquested vertices adjacent to the focused vertex
focusVertex = 0
iFan=0
j=0
k=0
if focusVertex = vertexCount
vertexCount++
nFan = fans [
nL=0
EMBED: vector size = Vertex2Triangle Get Vector ( focusVertex )
WHILE j != vector size
t = EMBED: vector size =dertex2Triangle Get Vector (focusVertex,j)
WHILE k =3
v = data[t*3+k]
IF v > focusVertex
L[nL]=v
nL++
k++
j++

EMBED.(Compute tfans according to the defined cases
f=0
iDegree =0
iCase =0
iOps=0
iVertices=0
WHILE f != nFan
INPUT: cases|[]
degree = degree[iDegree]
case = cases[iCase]
EMBED: tFan Push Vector (iFan,focusVector)
SWITCH case
case = 0: EMBED: CASE 0
case = 1: EMBED: CASE 1
case = 2: EMBED: CASE 2
case = 3: EMBED: CASE 3
case = 4: EMBED: CASE 4
case = 5: EMBED: CASE 5

EMRED. oA o

o
cCaSe—="0o T IViDC D " CASC U

case = 7: EMBED: CASE 7

case = 8: EMBED: CASE 8

case = 9: EMBED: CASE 9
f++

EMBED: CASE 0

u=0

EMBED: tFan Push Vector (iFan,VL[0])

WHILE u != degree-1
VL[nVL++]=vertexCount
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EMBED: tFan Push Vector (iFan,vertexCount)
u++
EMBED: tFan Push Vector (iFan,VL[1])

EMBED: CASE 1

u=0

iOps=0

iVertices=0

I:MIDI:I‘\: tEan Duch \/actaor (il:any\ll [n])

WHILE u != degree-1
INPUT: ops[]
IF ops[iOps] = 1
INPUT: vertices[]
v = vertices[iVertices]
IFv<O0
EMBED: tFan Push Vector (iFan,VL[-v-1])
ELSE
EMBED: tFan Push Vector (iFan,v+focusVertex)
ELSE
VL[nVL++]=vertexCount
EMBED: tFan Push Vector (iFan,vertexCount)
nVL++
vertexCount++
u++
EMBED: tFan Push Vector (iFan,VL[1])

EMBED: CASE 2
u=0
WHILE u != degree-1
VL[nVL]=vertexCount
EMBED: tFan Push Vector (iFan,vertexCount)
nvVL++
vertexCount++
u++
EMBED: tFan Push Vector (iFan,VL[0])

EMBED: CASE 3
u=0
WHILE u != degree-1
VL[nVL]=vertexCount
EMBED: tFan Push Vector (ikafr,vertexCount)
nVL++
vertexCount++
u++
EMBED: tFan Push Vector (iFan,VL[1])

EMBED: CASE 4
EMBED: tFan(Push Vector (iFan,VL[0])
u=0
WHILE u= degree
VE{nYL]=vertexCount
EMBED: tFan Push Vector (iFan,vertexCount)
AVL++
vertexCount++
u++

EMBED: CASE 5
EMBED: tFan Push Vector (iFan,VL[1])
u=0
WHILE u != degree
VL[nVL]=vertexCount
EMBED: tFan Push Vector (iFan,vertexCount)
nVvL++
vertexCount++

o+

EMBED: CASE 6
u=0
WHILE u = degree
VL[nVL]=vertexCount
EMBED: tFan Push Vector (iFan,vertexCount)
nVL++
vertexCount++
u++

58
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EMBED: CASE 7

EMBED: tFan Push Vector (iFan,VL[1])

u=0

WHILE u != degree-1
VL[nVL]=vertexCount
EMBED: tFan Push Vector (iFan,vertexCount)
nVvL++

vertexC ottt

u++
EMBED: tFan Push Vector (iFan,VL[0])

EMBED: CASE 8
u=0
iOps=0
iVertices=0
EMBED: tFan Push Vector (iFan,VL[1])
WHILE u != degree-1
INPUT: ops[]
IF ops[iOps] = 1
INPUT: vertices][]
Vv = vertices[iVertices]
IFv<O
EMBED: tFan Push Vector (iFan,VL[-v-1])
ELSE
EMBED: tFan Push Vector (iFan,v+focusVertex)
ELSE
VL[nVL++]=vertexCount
EMBED: tFan Push Vector (iFan,vertexCount)
nVL++
vertexCount++
u++
EMBED: tFan Push Vector (iFan,VL[0])

EMBED: CASE 9
u=0
WHILE u != degree
INPUT: ops[]
IF ops[iOps] = 1
INPUT: vertices[]
Vv = vertices[iVertices]
IFv<0
EMBED: tFan Push Vector (iFan,VL[-v-1])
ELSE
EMBED: tFan Push Vector (iFan,v+focusVertex)
ELSE
VL [nVL++]=vertexCount
EMBED: tFan Push Vector (iFan,vertexCount)
nVL++
vertexCount++
u++

EMBED: Compute dataOut

k=2

dataCount=0

b=EMBED: tFan Get Vector (iFan,1)

fansSize=EMBED: tFan Get Vector (iFan)

WHILE k < fansSize
c=EMBED: tFan Get Vector (iFan,k)
dataOut[0]=focusVertex
dataOut[1]=b
dataOut[2]=c
EMBED:Vertex2Triangle Push Vector(focusVertex,triangleCount)
IF b = focusVertex

EMBED- Vertex2Triangte Pustrvectorth; triarmgteCourt)
IF ¢ = focusVertex & cl=b
EMBED:Vertex2Triangle Push Vector(c,triangleCount)
triangleCount++
b=c
k++
OUTPUT: dataOut[]
OUTPUT: dataSize

ISO Standards
using the FU

ISO/IEC 14496-16:2011
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Profiles@levels
supported

9.3MPEG-4 SC3DMC SVA Specific FUs

9.3.1 Algo_ContextModeling SVA nType
FOName Atgo_Contextiviodeling_SVA_TType
This FU describes how to generate the context model of ‘nType’ in the
arithmetic decoding process.
- Port Name Direction Token RANGE
( Algo_ContextModeling_nType (10)
NumOfldx_i | UINTS, UINT16,
UINT32, UINT64
i ?Models_o* binMode i | UINT_8
validationMask_o {-» nModels o 0 UINTS, UINT16,
> NumOFidx_i ERIEIEH ) pg - UINT32, UINT64
—»rbinMode._i " hasSign_o > ™\ 3idationMask_o 0 BOOLEAN
asPrediction_o
hasNext o > | _NSymbols_o 0O UINT32,UINT64
- hasSign_o 0 BOOLEAN
\ ) hasPrediction_o 0 BOOLEAN
] hasNext_o 0 BOOLEAN
ContextModeling_SVA_nType Process Schematic (FSM):
[PROCESS]: [OUTPUT]:
binbode =AD [Meies0=1 ot
> hasNext_o_=0 hasNext_o_
[INPUT]: hasSign_o =0 hasSign_o
binMode._i hasPrediction{o =0 hasPrediction_o
validationMask o =1 validationMask_o
?:
Description [PROCESS] Ty fouTPuT:
p . :aszri:i_:tion_o hasPredi_cotion_o
i < NumOfldx_i
[PROCESS]:
i=i+1
else
ContextModeling_SVA_nType Process:
START
INPUT:
numOfldx_i
binMode_i
IF binMode = AD
nModels = 1
nSymbols =5
hasNext = 0
hasSign =0
hasPrediction = 0
validationMask=1

OUITFUT.
nModels_o
nSymbols_o
hasNext_o
hasSign_o
hasPrediction_o
validationMask_o

GOTO START

ELSE IF binMode = BP
i=0

60
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BP_PROCESS:

hasSign =0

hasPrediction = 0
OUTPUT:

hasSign_o

hasPrediction_o
IF i < numOfldx

i++
GCOTOBP DRAOCESS

ELSE GOTO START

ISO
Standards
using the FU

ISO/IEC 14496-16:2011

Profiles@leve
Is supported

Parameter

Name

Description

Range
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9.3.2 Algo_ContextModeling SVA_Indexes

FU Name Algo_ContextModeling_SVA _Indexes
This FU describes how to generate context models of ‘connectivity’
depending on the nType and the binarization mode.
RPaort Nama Diraction Tokan RANGE
(/0)
nType_i | UINTS, UINT16,
UINT32, UINT64
numOfldx_i | UINTS, UINT16,
UINT32, UINT64
ContextModeling_SVA_INDEXES fdMOde_i | UINTS, UINT16,
nModels_o UINT32, UINT64
—>|nTypei validationMask_o |— binMode_i | UINT_8
- it nModels_o o) UINT_8
—>|Eigicd=n G validationMask_o ) BO@LEAN
modellndex_o nSymbOIS_O (0] UINTS, UINT16,
UINT32, UINT64
hasSign_o 0 BOOLEAN
hasPrediction_o 0 BOOLEAN
hasNext_o o) BOOLEAN
modellndex_o ) UINTS, UINT16,
UINT32, UINT64
ContextModeling_SVA_Indexes Process Schematic (FSM):
[PROCESS]: TOUTPUH:
binMode = AD :g;ri?:ﬁs‘:o - :g;:.?:ﬁ::o [PROCESS]: [INPUT]:
st s o]
binMode_i = ~ =
i< NumOfldx_i
[Description e e
hasSign_o hasSign_o
!PR.OCESS]: -
Lelligt i < NumOfleix_i
else
ContextMadeling_SVA _Indexes Process:
START
INPUT:
binMode_i
IE-binMode = AD
nModels = 4
nSymbols = {3, 2, 1024, 3}
hasNext = {0, 0, 1, 0}
hasSign = {0, 0, 1, 0}
hasPrediction = {0, 0, 0, 0}
delimTableSize = 4
delimTable = {0, 2*°, 2%, 2%}
OUTPUT:
nModels
nSymbols
hasNext
hasSign
hasPrediction
detimTableSize
delimTable
i=0
AD VALIDATION
IF i==
nType=1
ELSE
INPUT:
nType_i
IF nType =0
validationMask = {1,1,1,1,0,0,0,0,0,0,0,0}
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ELSE IFnType=1

validationMask = {0,0,1,0,0,0,1,0,0,0,1,0}
ELSE IF nType = 2

validationMask = {1,0,1,0,0,0,1,1,0,0,0,0}
ELSE IF nType =3

validationMask = {0,0,1,0,0,0,1,0,0,0,1,0}

ELSE IF nType =4

validationMask = {0,1,0,1,0,0,0,0,0,0,0,0}

OUTPUT:

validationMask_o
IF i < numOfldx

izi+1l
GOTO AD VALIDATION

ELSE GOTO START

ELSE IF binMode = BP

BP PROCESS

FDMode_i
numOfldx_i

nType=1

INPUT: nType_i

IF FDMode =0

IF nType =0
nModels = 3
hasSign = {0,1,0}
hasPrediction = {0,1,0}
modelindex = {0,2,3}
ELSE IFnType=1
nModels =3
hasSign = {1,1,1}
hasPrediction = {1,141}
modelindex = {2,2,2}
ELSE IF nType = 2
nModels = 4
hasSign ={0,1,1,0}
hasPrediction = {0,1,1,0}
modellndex = {0,2,2,3}
ELSE.JFnType =3
niModels = 3
hasSign = {1,1,1}
hasPrediction = {1,1,1}
modelindex = {2,2,2}
ELSE IF nType =4
nModels =1
hasSign = {0}
hasPrediction = {0}
modellndex = {3}

ELSE IF FDMode = 1

IF nType =0
nModels =4
hasSign = {0,0,1,0}
hasPrediction = {0,0,1,0}
modelindex = {0,1,2,3}
ELSE IF nType =1
nModels = 3
hasSign = {1,1,1}
hasPrediction = {1,1,1}
modelindex = {2,2,2}
ELSE IF nType =2
nModels = 4
hasSign=£0110}

hasPrediction = {0,1,1,0}
modelindex = {0,2,2,3}
ELSE IF nType =3
nModels =3
hasSign = {1,1,1}
hasPrediction = {1,1,1}
modelindex = {2,2,2}
ELSE IF nType =4
nModels = 2
hasSign = {0,0}
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hasPrediction = {0,0}
modellndex = {1, 3}

OUTPUT:
nModels_o
hasSign_o
hasPrediction_o
modellndex_o

IF i < numOfldx
izi+1l
GOTO BP PROCESS
ELSE GOTO START
SO Standards usin
9| ISO/IEC 14496-16:2011
the FU
Profiles@levels
jupported
Parameter
Name Description Range
9.3.3 Algo_ContextModeling SVA Vertex_ Attribute
FU Name Algo_ContextModeling_SVA_Vertex_Attribute
This FU describes how to generate the-context model of ‘vertex
attribute’ such as coordinate, normal, ¢olor, etc, in the arithmetic
decoding process.
Port Name, ./ | Direction | Token RANGE
X IQ (I10)
. predMaode. | UINT 4
Algo_ContextModellng_SVA_ number@fCoord i | UINTS, UINT16,
VERTEX_ATTRIBUTE B UINT32, UINT64
redViode i numberOfModel o—» | NUMberOfModel_o (e} UINTS, UINT16,
. . re e | lidati k_ UINT32, UINT64
Description - ! a;?yn;qwbis[szzi validationMask_o o BOOLEAN
- hasSign_o—~»“| nSymbols_o o] UINTS, UINT16,
hasPrediction_o —» UINT32, UINT64
hasNext_o—» | hasSign o [®) BOOLEAN
delimTable_o—> | hasPrediction_o (@) BOOLEAN
delimTableSize_o/—> | hasNext o 0 BOOLEAN
delimTable_o (0] UINTS, UINT16,
UINT32, UINT64
delimTableSize_o (0] UINTS, UINT16,
UINT32, UINT64
ContextModeling  SVA Vertex Attribute Process Schematic (FSM):
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[PROCESS] [PROCESS]
L:?nc:acefgfswllodel 0=3 nSymbols_o = 1024 nSymbols_o = 1024
nSymbols_o = 1024 P>| hasNext o =1 hasNext o= 1
hasNext_o =1 hasSign o =1 hasSign_o =0
hasSign_o =1 hasPrediction_o =0 has_Predlct|op_o =1
hasPrediction_o = 0 delimTableSize = 4
[ndexCnt =0
delimindex = 0 A

[OUTPUT] /
nSymbols o | [OUTPUT] |
hasNext o nSymbols o

hasSign_o hasNext_o
[INPUT] hasPrediction_o
numberOfVertexAtt i

hasSign_o
hasPrediction_o
predMode_i

delimTableSize_o

[OUTPUT] +
numberOfModel_o [PROCESS]
nSymbols_o | delimTable_o=1
hasNext o ¥] << delimindex

hasSign__O_ delimindex += 1
hasPrediction_o

delimindex <= 30

otherwise

redMode==3

predMode=2

[PROCESS]
validationMask_o
={0,1,0}

[PROCESS]
validationMask_o validationMask_o
={0,0,1} ={1,0,0}

[PROCESS]

\J
[OUTPUT]
validationMask_o

\J

[PROCESS]
[ndexCnt += 1

IndexCnt < numberOfCoord $

ContextModeling_ SVA_Vertex_Attribute Process:

numberOfMoedel_o = 3
IndexCnt'5'0

/l Data type 1 symbol
nSymbols_o = 1024
hasNext 0 =1
hasSign_o =1
hasPrediction_o =0

/I Data type 2 symbol
nSymbols_o =1024
hasNext o =1
hasSign_o =0
hasPrediction_o =0

/I Data type 3 symbol
nSymbols_o = 1024
hasNext 0 =1

N .
NMasSSTYN_0 = O

hasPrediction_o = 1

delimTableSize_o =4
for ( delimindex = 0; delimindex <= 30; delimindex += 10 )
delimTable_o = 1 << delimIndex
for (; IndexCnt < numberOfVertxAtt; IndexCnt++ ) {
if (predMode ==2)
validationMask_o = {0, 1, 0}
else if (predMode == 3)
validationMask o =10, 0, 1}
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else
validationMask_o = {1, 0, 0}

ISO
Standards ISO/IEC 14496-16:2011
using the FU

Profites@teve
Is supported

Parameter

Name Description Range
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FU Name Algo_DecodeConnectivity SVA
This FU describes the connectivity decoding process for SVA.
Port Name Direction Token RANGE
(1/0)

niype_i I UINTS, UINT16,
UINT32, UINT64
NumOfData_i | UINTS, UINT16,
UINT32, UINT64
Data_i I UINTS, UINT186,
UINT32, UINT64

DecodeConnectivity SVA postP i I BOOLEAN

BinMode_i I UINT. 8
- R FDMode_i [ UINT8JUINT16,
oo Refrdo oo UINESR, WINTE4
Mo, fono|—b Mask_o o UINT8, UINT16,
— FDMode _i skipReverseFac::g:;::z‘L: :: UINT32, UlNT64
nRotation_o)— Difference_o 0 UINTS, UINT16,
UINT32, UINT64
Referindex_o (@] UINTS, UINT16,
UINT32, UINT64
PredMode_o o) UINT 8

skipFaceRotation_o (0] BOOLEAN

skipReverseFaceDirection_o o BOOLEAN
nPosition_o (0] UINTS8, UINT16,
UINT32, UINT64
nRotation_o (e} UINTS, UINT16,
UINT32, UINT64

DecodeConnectivity_SVA Process Schiematic (FSM):
Description

ConnectivityDecoding SVA Process:

© ISO/IEC 2014 — All rights reserved
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START

faceCount =0
PredMode o=7
OUTPUT:PredMode_o
INPUT:BinMode_i

IF (binmode ==1)
INPUT:FDMode i

IF (FDMode_i==0)
INPUT:FDMode i
facedirection = FDMode _i;
ENDIF

ENDIF

INPUT:NumOfData_i

while ( faceCount < NumOfData i)
INPUT:nType_i

faceCount++

ENDWHILE

faceCount = 0;
skipFaceRotation = 1;
skipReverseFaceDirection = 1;
mask_o0 =0
OUTPUT:skipFaceRotation_o
OUTPUT:skipReverseFaceDirection_o
mask 0=0

WHILE ( nindex < 3)
Referlndex_o = nindex
OUTPUT:Mask_o
OUTPUT:Referindex_o
INPUT:Data_i

Differential_o = Data_i

IF ( binmode == 3)

INPUT: postP_i

Differential_o *= (postP_i==17-1:1);
ENDIF

OUTPUT;Difference_o
nindex++
ENDIF

faceCount++

WHILE ( faceCount < numOfData ) {
nType = ntype[faceCount - 1];

IF (nType ==4)
nindex = 0;

DRIPFG\;CF\ULGLIUII = U,
skipReverseFaceDirection = 0;
OUTPUT:skipFaceRotation_o
OUTPUT:skipReverseFaceDirection_o
INPUT:Data_i

WHILE ( nindex < 3) {

OUTPUT:Mask_o

Referindex_o = ( 3 * faceCount ) + nindex;
OUTPUT:Referlndex_o

68
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nindex++
ENDWHILE
INPUT:Data_i
OUTPUT:nRotation_o
ENDIF

ELSEIF (nType ==0)

nindex = 0;

skipFaceRotation = 0;
OUTPUT:skipFaceRotation_o
INPUT:Data_i

nPosition_o = Data_i

IF ((binmode ==3) || (fdmode ==1))
INPUT:Data_i

facedirection = Data_i

ENDIF

IF (facedirection ==1) {
skipReverseFaceDirection = 0
OUTPUT:nPosition_o

ELSE
skipReverseFaceDirection 0 =1

OUTPUT:skipReverseFaceDirection_o
INPUT:Data_i

INPUT: postP_i

Differential_o *= (postP_i==17? -1 : 1);
OUTPUT:Difference_o

WHILE ( nindex < 3) {

referindex = ( 3 * faceCount ) +nindex;
OUTPUT:Referlndex_o

IF ( nindex == nPosition,)

Mask o=1

ELSE

Mask 0=0

OUTPUT:Mask_o

nindex++

ENDWHILE

INPUT:Data_i

OUTPUT:nRotation_o

ENDIF

ELSE IF (nType ==1 || nType == 3){
nindex =0

skipFaceRotation = 1
skipReverseFaceDirection = 1
OUTPUT:skipFaceRotation_o
OUTPUT:skipReverseFaceDirection_o
Mask o0=1

while (nindex < 3) {

QUTPUTMask o

referindex = (faceCount * 3 ) + nindex
OUTPUT:Referindex_o

INPUT:Data_i

INPUT: postP_i

Differential_o = Data_i

Differential_o *= (postP_i==17-1:1)
OUTPUT:Difference_o

nindex++
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ENDWHILE
ENDIF

ELSE IF (nType ==2)
nindex =0

skipFaceRotation = 0
skipReverseFaceDirection = 1

OUTPUT:skipFaceRotation_o
OUTPUT:skipReverseFaceDirection_o
INPUT:Data_i

nPosition = Data_i

count=0

WHILE ( nindex < 3) {

IF (nindex != nPosition )
INPUT:Data_i

INPUT: postP_i

diff_i[count] = Data_i

diff_i[count] *= (postP_i==1?-1:1);
count++

ENDIF

nindex++

ENDWHILE

ref[nPosition] = ( 3 * faceCount ) + nPosition;
nindex = 1

WHILE ( nindex < 3)

ref[ ( ( nPosition + nindex ) % 3 )] = ( 3 * faceCount ) + ( ( nPosition + nindex ) %
3);

diff_o[ ( ( nPosition + nindex ) % 3 )] = diff_i[nlhdex - 1]
nindex++

ENDWHILE

nindex = 0

WHILE ( nindex < 3) {

IF (nIndex == nPosition )

mask =0

ELSE

mask = 1

Difference_o = diff_ofnIndex]
OUTPUT:Difference’o

ENDELSE

Referindex_oe. = ref[nindex]
OUTPUT:Mask o
OUTPUT:Referindex_o

nindex++

ENDWHILE

INPUT:Data i

nRotation = Data
OUTPUT:nRotation_o

ENDIF
faceCount++
ENDWHILE

SO

Standards ISO/IEC 14496-16:2011

using the FU

Profiles@lev

els

supported

Parameter
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Name Description Range
9.3.5 Algo_ExtractFaceDirection_SVA
FU Name Algo_ExtractFaceDirection_SVA
xtractFaceDirection_SVA Port Name Direction | Token RANGE."
(110) 1
dataln_i dataln_i I UINT 8
binMode_i FDMode_o binMode i I UINF.8
FDMode_o o) UINTS,VINT16,
UINT32, UINT64
Algo_ExtractFaceDirection_SVA Schematic (FSM):
[PROCESS]: h
binMode_i = 1 :l:":ﬁ,‘i?;‘; =7 Lg;:;rdzgon'
Description

[PROCESS]:
FDMode o =
(dataln_i & 0x40) >> 6

Algo_ExtractFaceDirectionnSVA Process:

START:
INPUT:
binMode_i
IF binMode_i=1
INPUT:
datalngi
PROCESS:
FDMode_o = dataln_i >> 7;
OUTRUT:
kDMode_o
IEADMode_o0=0
PROCESS:
FDMode_o = (dataln_i & 0x40) >> 6
OUTPUT:
FDMode_o
GOTO START

FDMode_o=0

ISO Standards

using the FU ISO/IEC 14496-16:2011

Profiles@levels
supported

9.3.6 Algo_Connectivity InversePrediction SVA

FU Name Algo_Connectivity _InversePrediction_SVA
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[INPUT]:
mask_i

Description

[INPUT]:
dataln_j

Port Name Direction Token RANGE
(I/0)
dataln_i | INT8, INT16,
INT32, INT64
predMode_i | UINT 4
/Connectivity_lnversePrediction_SVA dim_i I UINTS, UINT16,
P UINT32 UINT64
—» predMode_i refer_i [ UINTS, UINT16,
—» dim_i UINT32, UINT64
—» refer_i n
— ] referidx_i referldx_i | UINTS8, UINT16,
— n;(gs;_im_ . sata0ut UINT32, UINT64
—p SKIpROtation_i ataOut_o—p A
—» skipFaceDirection_i B mG?Sk—I . . I BOOLEAN
—» nRotate_i ) skipRotation_i | BOOLEAN
—igizkeokatarl skipFaceDirection _i I BOOLEAN
nRotate_i | UINTS8, UINT16,
UINT32, UINT64
numberOfData_i | UINT8, UINT16,
UINT32, UINT64
dataOut_o O INT8, INT16,
INT32, INT64
Connectivity _InversePrediction_SVA Schematic (FSM):
ProcEsT R
e numberOfData_i
dim_i
[PROCESS]:
counter <

else

result <0

[PROCESS]:
bufferfcurrentidx*dim+i]
= result + numberofdata

[PROCESS]:
bufferfrefer] = dataln

[PROCESS]:
buffer[refer] = bufferlrefor — dim]

skipFaceDirection = 0-
[INPUT]:
referidx_i

[PROCESS]:

i=1

[PROCESS]:
buffer[currenticx*dim + start]
= temp

[PROCESS]:
isivl

1

[PROCESS]:
start = (referidx + 1) % dim
temp = buffer[currentidx*dim + start]
=l

[PROCESS]:
izi+1

i<dim-1

[PROCESS]:
refer = (start + i + 1) % dim
buffer[currentidx*dim + start] =
buffer[currentidx*dim + refer]
start = refer

[PROCESS]:
dataOut o=
bufferfcurrentidx*dim+I]

[OUTPUT]:
dataOut_o

[PROCESS]:
rotateidx = (i-nrotate+dim)%dim

[PROCESS]:
buffer[currentidx *dim + i] =
buffer[currentidx*dim+rotateidx]

[PROCESS]:
=i+l

4

count<numberofData

[PROCESS]:
dataOut_o = buffer[currentidxdim+I]

[OUTPUT]:
dataOut o

else

%

START:

Connectivity _Inverse Prediction_ SVA Process:

72
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INPUT :  PredictionMode_i
numberOfData_i
dim_i

currentidx =0

i=0

WHILE(currentidx < numberOfData)
WHILE( < dim)

INRUT - roferi

INPUT: mask_i
IF mask =1
INPUT : dataln_i
result = buffer[refer] + dataln
IF (result >= numberOfData)

IF (result < 0)

ELSE
IF (refer < 3)
INPUT : dataln_i
buffer[refer] = dataln
ELSE

i=i+1

INPUT: skipFaceDirection_i
IF skipFaceDirection = 0
INPUT : referldx_i
start = (referldx + 1) % dim
temp = buffer[currentidx*dim + start]
i=1
WHILE i<dim-1
refer = (start + i + 1) % dim
buffer[currentidx*dim + start] =

start = refer
izi+1l
buffer[currentidx*dim + start],= temp
INPUT: skipRotation_i
IF (skipRotation = 0)
INPUT : nRotate_i
i=0
WHILE( < dim)

OUTPUT: dataOut_o
P=i+ 1
ELSE
WHILE(i < dim)

OUTPUT: dataOut_o

buffer[currentidx*dim + i] = result — numberOfData

buffer[currentidx*dim + i]= result + numberOfData

buffer[refer] = buffer[refer - dim]

buffer[currentidx*dim + refér]

rotateidx = (i nRotate + dim) % dim
buffer[currentidx*dim + i] = buffer[currentidx*dim+rotateidx]
dataOut_o = buffer[currentidx*dim + i]

dataOut_o = buffer[currentidx*dim + i]

i=i+1
currentidx ++
GOTO START
ISO < Standards | o0 14496-16:2011
using‘the FU
Profiles@levels
Supported
Parameter
Name Descrintian Ranae
~ J
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After Annex C, add the following annexes:
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Annex D
(normative)

Granular FUs concept

The Granular FU is a special type of FU designed to address in a unitary manner the functionalities of-severgl
FUs. It can be represented and described as a group of individual FUs and some management units. By using
granular FUs more efficient and platform dependent implementation can be achieved.

1=

The Granular FU extends the usage of some FU for the broad use and reusability of FU.\There are boun
traffics between FUs, or sometimes some FUs need communal buffers. To reduce the data traffic or eliminat
the dependence between FUs, those necessary existing FUs can be designed as ong-granular FU. The FU
description of Granular FU is similar with other FUs except one additional part|\»* FU network diagram t
describe the internal network instead of FSM diagram. At the following section, lan instance of Granular FU
(Granular_InverseQuantization3D) is showing.

A1

<
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Annex E
(informative)

Granular FUs

[E.1 Granular InverseQuantizaiton3D
FU Name Granular_InverseQuantization3D
Three ALGO_InverseQuantizationlD FUs are used to make a 3-dimensional inverse
guantization process.
Port Name Directio,r\)‘ “Token RANGE
AN)
datalnO_i | INT8, INT16,
(Granular_InverseQuantization3D| : INTS2, INT64
T e quantValueO_i | FLOAT
[dimD] quantMin0_i [ FLOAT
—|dataln0_i dataOut0_o |—» qpO_i | UINT_32
—|quantMin0_i segmentSize0_i [ UINT8, UINT16,
—»| quantRange0_i UINT32, UINT64
—>| qpO_i S quantizationMode0_i I UINT 2
—»| segmentSize0_i -
— quantizationModeO_i Qatalnl_i ! ||r\’\|l‘?'—382”|\‘l\-lr‘|%g4
—»|datalnl_i dataOutl_o |—» quantvaluel_i I FLOAT
b i — quantMin1_i quantMinl_i | FLOAT
escription —*|quantRangel i qpLi i UINT 32
—»qpl_i . _
—|segmentSizel_j segmentSizel_i | UINTS, UINT16,
—»|quantizationModel_i — - UINT32, UINT64
quantizationModel_i | UINT_2
—|dataln2_i dataOut2_o |—» dataln2 i | INT8, INT16,
—|quantMin2_i B INT32, INT64
—»|quantRange2_i quantValue2_i | FLOAT
—>qp2 i quantMin2_i | FLOAT
—>|segmentSize2_i -
—| quantizationMode2_i qp2_i I UINT_32
segmentSize2_j | UINTS, UINT16,
UINT32, UINT64
quantizationMode?2_i | UINT_2
dataOut0_o (@) FLOAT
dataOutl_o (@) FLOAT
dataOut2_o O FLOAT
Granular InverseQuantization3D network schematic
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Granular_InverseQuantization3D
InverseQuantization1D
datalno_i  dataln0_i
quantMin0_i | quantMin0_i
quantRange0_i r quantRange0_i dataOut0_o dataOU0_o

qpO_i Yqpodi

segmentSize0_j segmentSize0_i

quantizationMode0_i | quantizationMode0_i

InverseQuantization1D
datalnt i r datalnt_i
quantMin_i quantMin1_i
quantRangel_i { quantRange1_i dataOut!_o —————0) dataOuti_o
qpt_i ot
e izel | 10
quantizationMode1 i | quantizationMode1_i
InverseQuantization1D
dataln2_i r dataln2_i
quantMin2_i r quantMin2_i
quantRange2_i r quantRange2_i dataOut2_o ——— O dataOut2_o
qp2_i X Qp2_i
segmentSize2_i segmentSize2_i
quantizationMode2_i r quantizationMode2_i

Granular InverseQuantization3D network FNL code

<Network name = "Granular_InverseQuantization3D">
<!-- input tokens -->

<Port kind = "Input" name="dataln0">

<Port kind = "Input" name="quantMin0">

<Port kind = "Input" name="quantRange0">
<Port kind = "Input" name="gp0">

<Port kind = "Input" name="segmentSize0">
<Port kind = "Input" name="quantizationModeo:*
<Port kind = "Input" name="dataln1">

<Port kind = "Input" name="quantMin1">

<Port kind = "Input" name="quantRangel'>
<Port kind = "Input" name="gp1">

<Port kind = "Input" name="segmentSizel">
<Port kind = "Input" name="quantizationMode1">
<Port kind = "Input" name="dataln2">

<Port kind = "Input" namez="gquantMin2">

<Port kind = "Input" name=“quantRange2">
<Port kind = "Input" pame="gp2">

<Port kind = "Input\hame="segmentSize2">
<Port kind = "Input' name="quantizationMode2">

<l-- outpuf tokens -->

<Port kind = "Output" name="dataOut0">
<Partkind = "Output" name="dataOut1">
<Portkind = "Output" name="dataOut2">

<I-- Instantiation -->

<Instance id="Inverse_Quantization_x">
<Class name="InverseQuantization1D"/>

</Instance>

<Instance id="Inverse_Quantization_y">
<Class name="InverseQuantization1D"/>

</Instance>

<Instance id="Inverse_Quantization_z">
<Class name="InverseQuantization1D"/>

</Instance>

<l-- connections -->

<Connection dst = "verse_Quantization_x dst-port=datalno_l
src-port="dataln0_i">

<Connection dst = "Inverse_Quantization_x" dst-port="quantMin0_i"
src-sort="quantMin0_i">

<Connection dst = "Inverse_Quantization_x" dst-port="quantRange0_i"
src-sort="quantRange0_i">

<Connection dst = "Inverse_Quantization_x" dst-port="gqp0_i"
src-sort="gp0_i">

<Connection dst = "Inverse_Quantization_x" dst-port="segmentSize0_i"
src-sort=" segmentSize0_i">

<Connection dst = "Inverse_Quantization_x" dst-port="quantizationMode0_i"
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src-sort=" quantizationModeO_i">
<Connection dst-port="dataOut0_o" src="Inverse_Quantization_x" src-port="dataOut0_o">

<Connection dst = "Inverse_Quantization_y" dst-port="datalnl_i"
src-port="dataln1_i">

<Connection dst = "Inverse_Quantization_y" dst-port="quantMin1_ji"
src-sort="quantMinl_i">

<Connection dst = "Inverse_Quantization_y" dst-port="quantRangel_i"

ste-sort="auantDannagl 1"
= 1)

<Connection dst = "Inverse_Quantization_y" dst-port="gp1_i"

src-sort="gp1_i">

<Connection dst = "Inverse_Quantization_y" dst-port="segmentSizel_i"

src-sort=" segmentSizel_i">

<Connection dst = "Inverse_Quantization_y" dst-port="quantizationModel_i"

src-sort=" quantizationModel_i">

<Connection dst-port="dataOutl_o" src="Inverse_Quantization_y" src-port="dataOutl_o">

<Connection dst = "Inverse_Quantization_z" dst-port="dataln2_i"
src-port="dataln2_i">

<Connection dst = "Inverse_Quantization_z" dst-port="quantMin2_i"
src-sort="quantMin2_i">

<Connection dst = "Inverse_Quantization_z" dst-port="quantRange2_i"
src-sort="quantRange2_i">

<Connection dst = "Inverse_Quantization_z" dst-port="gp2_i"
src-sort="qp2_i">

<Connection dst = "Inverse_Quantization_z" dst-port="segmentSize2_i"
src-sort=" segmentSize2_i">

<Connection dst = "Inverse_Quantization_z" dst-port="quantizationMode2/ '’
src-sort=" quantizationMode2_i">

<Connection dst-port="dataOut2_o" src="Inverse_Quantization_z" src-port="dataOut2_o">
</Network>

IISO Standards
dsing the FU

Profiles@levels
gupported

fParameter
Name Description Type / Range
Describes the number of tokens of type dataln_i that | Type: Integer
dimD afe consumed at each firing. This parameter is set at
the network configuration level. Range: [1 .. 2°]
Describes the number of tokens of type
guantRange i, quantMin_i and quantValue_i that
are necessary for the inverse quantization process. | Type: Boolean
homogeneausQ This parameter is set at the network configuration
level. The number of tokens is equal to dimD if this | Range: {0,1}
parameter is 0 and the number of tokens is equal to 1
if this parameter is 1
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E.2 Granular ED InverseBinarization

FU Name Algo_Granular_ED_InverseBinarization
This FU describes the inverse binarization process used in
SC3DMC.
Granular_lnverseBinarization\
[ PREFIX_SIZE_LEN] Port Name Direction TokgR)\NGE
[ DM__LengthShift ] (I/0) o\
SCALE_RANGE i
E USE_VKLIDATIO]N_MASK 1 dataln_i I LLJJ IINN'-I'FSZ UJ;‘J.%&
— . dataOut o | —» numerOfData,_i [ UINTS, UINTL6,
— n.umk.)erOfData_l preds 0 —» UINT32, UINT64
— dils| dim i [ UINTS
S dataOut_o O UINTS8, UINT16,
——* selection_ UINT32, UINT64
~ preds_o 0 UINTS, UINTL6,
UINT32, UINT64
Granular ED_InverseBinarization network schematic
Description

GranularnED-InverseBinarization SC3DMC network FNL code
<?xmlversion="1.0" encoding="UTF-8"?>
<XDF name="Granular_InverseBinarization ">

<Port kind="Input" name="dataln_i">

<Entry kind="Expr" name="size">
<Expr kind="Literal" literal-kind="Integer" value="32"/>
</Entry>
</Type>
</Port>
<Port kind="Input" name="numberOfData_i">
<Type name="int">
<Entry kind="Expr" name="size">
<Expr kind="Literal" literal-kind="Integer" value="32"/>
</Entry>
</Type>
</Port>
<Port kind="Input" name="dim_i">

<Type name="Int">
<Entry kind="Expr" name="size">
<Expr kind="Literal" literal-kind="Integer" value="32"/>
</Entry>
</Type>
</Port>
<Port kind="Input" name="selection_i">
<Type name="int">
<Entry kind="Expr" name="size">
<Expr kind="Literal" literal-kind="Integer" value="32"/>
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