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1 Introduction

This document describes a proposal for standagliRipenMAX IL extensions for VP8 video
codec [l] and WebP image forma2].

2 Motivation

VP8 is a video compression algorithm that was ehesigand developed by On2 Technologies.
Google acquired On2 in February, 2010 and reletse=® P8 specification and reference
implementations as open-source technology in M@g$02s part of the WebM open media
project B]. WebP is an image format which compression algoriis based on the intra-frame
coding of the VP8 video format. Both VP8 and Web®leensed under a BSD license and are
entirely free of royalties.

To enable OpenMAX IL application developers to asd create VP8 and WebP content, Google
proposes to define OpenMAX IL extensions for VP@&ad codec and WebP image format.

The proposals describe extensions to the 1.x OpetilMAspecification.
3 Problem Description

3.1 VP8

There are no video coding types, parameters, atekes defined for VP8 in the OpenMAX IL
specification.

3.2 WebP
There are no image coding types defined for WeltRarOpenMAX IL specification.

4 Proposed Solution

4.1 VP8

A new coding typeOMX_VI DEO_Codi ngVP8 needs to be defined to refer to the VP8 coded
stream format], p.93-105]. A standard extension or index needsetdefined to configure the
OpenMAX IL VP8 component. Also a parameter struetoeeds to be defined for the extension
or index.

The proposal is to use extensiddM X.K hronos.index.param.vp8” or index

OVX_I ndexPar amVi deoVp8, whichever is appropriate, for configuring an Od&X IL

VP8 component an@VX_VI DEO_PARAM VP8TYPE as the parameter structure associated with
the extension or index.

typedef struct OWX VI DEO PARAM VPBTYPE {
OVMX_U32 nSi ze;
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OWX_VERSI ONTYPE nVer si on;
OWX_U32 nPort | ndex;
OWX_VI DEO _VP8PROFI LETYPE eProfil e;
OMX_VI DEO_VPSLEVELTYPE elevel ;
OWX_U32 nDCTPartitions;
OVMX_BOOL bErrorResilient Mode;

} OMX_VI DEO PARAM VPS8TYPE;

The parameters fa@vX_VI DEO PARAM VP8TYPE are defined as follows.

*nPort | ndex is the read-only value containing the index of poet.

eProfil e isthe profile used for the types of VP8 encodingecoding that are supported.
Table 1 shows the possible VP8 video profile tyipe@viX VI DEO VP8PROFI LETYPE.

Table 1: Supported VP8 Profile Types

Field Name VP8 Profile Descriptions
OMX_VIDEQO_VP8ProfileUnknown Unknown, unused or meguired profile
OMX_VIDEO_ VP8ProfileMain VP8 Main profile

OMX_VIDEO VP8ProfileMax Maximum value

*eLevel is the level used for VP8 encoding or decodindl@& shows the possible VP8 video
level types irOMX_VI DEO VPSLEVELTYPE.

Table 2: Supported VP8 L evel Types

Field Name VP8 Level Descriptions

OMX_VIDEO VP8LevelUnknown Unknown, unused or nauéed setting
OMX _VIDEO_ VP8Level Version0 VP8 Level “Version 0"

OMX _VIDEO VP8Level Versionl VP8 Level “Version 1”

OMX_VIDEO VPS8Level Version2 VP8 Level “Version 2"

OMX_VIDEO VPS8Level Version3 VP8 Level “Version 3"
OMX_VIDEO_VP8Level VersionMax Maximum value

In VP8 certain decoding tools are enabled or deshbbsed on thelLevel and higher level
means less decoding complexity. Table 3 shows wdecwoding tools are enabled or disabled.

Table 3: Decoding Tools Usage Based on VP8 level

Level Reconstruction Filter Loop Filter
“Version 0" Bicubic Normal
“Version 1" | Bilinear Simple
“Version 2" Bilinear None
“Version 3" None None

«nDCTPartitions specifies the number of DCT coefficient data piaris within a
compressed frame. Using more than 1 partition nfaywamore effective multi-threaded
decoding. Table 4 shows the possible valuesTPartiti ons.

Table 4: nDCTPartitions Values

Value Description

0 1 DCT residual partition
1 2 DCT residual partitions
2 4 DCT residual partitions
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|3 | 8 DCT residual partitions |

*bErrorResilient Mode is aBoolean value used to indicate if error restlimode is
enabled. This mode prevents cumulative probahilitgates and is used in video telephony.

VP8 uses two encoding concepts:

1) Frame coding type.

There are only two types of frames in VP8, intrafes (key frames, I-frames) and interframes
(prediction frames, P-frames). Frame coding typsoigtrolled with

OWX_CONFI G_|I NTRAREFRESHVOPTYPE structure.

2) Reference frame buffers.

VP8 uses three reference frame buffers called inatedgl previous frame, golden frame and
alternate frame to predict blocks in an interfraieery key frame is automatically golden frame
and alternate frame. Optionally any interframe megplace the most recent golden frame and/or
alternate frame.

A new structure needs to be defined to allow flexisage of the VP8 reference frame buffers
while encoding is in progress. The proposal iss® index

OVX_I ndexConf i gVi deoVp8Ref er enceFr ane and the

OVX_VI DEO_VP8REFERENCEFRAMETYPE structure to control this behavior.

typedef struct OWX_VI DEO VP8REFERENCEFRAMETYPE {
OMX_U32 nSi ze;
OWX_VERSI ONTYPE nVer si on;
OWX_U32 nPort | ndex;
OVX_BOOL bPrevi ousFranmeRefresh;
OVMX_BOOL bCol denFr aneRef resh;
OVX_BOCOL bAI't er nat eFr aneRef resh;
OWX_BOOL bUsePr evi ousFr ane;
OwWX_BOOL bUseGol denFr ane;
OVMX_BOOL bUseAl t er nat eFr ane;

} OMX_VI DEO VP8REFERENCEFRAMETYPE ;

The parameters foOVX VI DEO VP8REFERENCEFRANMETYPE are defined as follows.
*nPor t I ndex is the read-only value containing the index of fioet.

*bPrevi ousFraneRefresh is a Boolean value used to indicate if the nexnéas used to
refresh (update) the immediately previous frame.

* bCGol denFr aneRef r esh is a Boolean value used to indicate if the nexh&as to be
encoded as a golden reference frame.

* bAl t er nat eFr aneRef r esh is a Boolean value used to indicate if the nexn&as to be
encoded as an alternate reference frame.

*bUsePr evi ousFr ane is a Boolean value used to indicate if the immediygprevious frame
should be used for prediction.

* bUseCGol denFr ane is a Boolean value used to indicate if the golagarence frame should
be used for prediction.

*bUseAl t er nat eFr anme is a Boolean value used to indicate if the altexmaterence frame
should be used for prediction.
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Table 5: Possible Waysto Refresh Reference Frames

bPrevi ous bGol den bAl ternate Effect on Coding

FrameRefresh | FraneRefresh | FraneRefresh

OMX_FALSE OWX_FALSE OuX_FALSE Droppable frame. Usable for temporal scalability, a
no future frames will use this frame as a reference
Frame is droppable if
bErrorResi |l i ent Mode = OWX_TRUE.

OWX_FALSE OMX_FALSE OVX_TRUE Alternate reference frame is updated by this frame.

OWX_FALSE OWX_TRUE OWX_FALSE Golden reference frame is updated by this frame.

OWX_FALSE OWX_TRUE OWX_TRUE Alternate reference frame and golden referencedram
are updated by this frame.

OWX_TRUE OWX_FALSE OWX_FALSE Immediately previous frame is updated by this frame

OWX_TRUE OWX_FALSE OVX_TRUE Immediately previous frame and alternate reference
frame are updated by this frame.

OWX_TRUE OWX_TRUE OVX_FALSE Immediately previous frame and golden reference
frame are updated by this frame.

OWX_TRUE OWX_TRUE OVX_TRUE Immediately previous frame, golden reference framne,
and alternate reference frame are updated by this
frame.

TheOWX_VI DEO VP8REFERENCEFRANEI NFOTYPE structure is used to report the VP8
reference frame type while video decoding is irgpess. The proposal is to use index
OWX_| ndexConf i gVi deoVp8Ref er enceFr aneType and the

OVX_VI DEO_VP8REFERENCEFRAMEI NFOTYPE structure to control this behavior.

t ypedef struct OWX_VI DEO VP8REFERENCEFRAMEI NFOTYPE {
OMX_U32 nSi ze;
OWX_VERSI ONTYPE nVer si on;
OWX_U32 nPort | ndex;
OwX_BOCOL bl sl ntraFraneg;
OWX_BOOL bl sGol denOr Al t er nat eFr ane;
} OMX_VI DEO VP8REFERENCEFRAMEI NFOTYPE ;

The parameters foOVX_VI DEO_VP8REFERENCEFRANMEI NFOTYPE are defined as follows.
*nPor t | ndex is the read-only value containing the index ofpoet.

* bl sl ntraFrane is aBoolean value used to indicate if the framenidntra frame.

* bl sGol denOr Al t er nat eFr ane is a Boolean value used to indicate if the frane is
golden frame or an alternate frame.

The parameter may only be used to query the referslame type at any time that the
component is in theMX_St at eExecut i ng state.

4.2 WebP

A new image compression form@¥/X_| MAGE_Codi ng\WEBP needs to be defined to refer to
the WebP coded image format.

Table 6: Supported | mage Compression For mats
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Field Name Compression Format Description | Referenceto Standard

OMX_IMAGE_CodingWEBP | WebP image format WEBP

TheOWX_| MAGE_PARAM QFACTORTYPE structure from the OpenMAX IL specification
(v1.1.2) can be used to configure the quality fafiio WebP compression.

4.3 VP8 Buffer Payload

VP8 bitstream format does not contain start-codexieer means of identifying frame
boundaries. Therefo@X_BUFFERFLAG_ENDOFFRANME flag should be used to identify the
end of frame.

4.4 Media Containers

OpenMAX IL specification v1.2 defines a new strueticalled

OVX_MEDI ACONTAI NER_| NFOTYPE which identifies the media container format. Nexdia
container format type®@vX_FORVAT _WEBMandOVX _FORVAT _WEBP need to be defined to
refer the WebM and WebP media containers.

Table 7: Media Container For mats

OMX MEDIACONTAINER FORMATTYPE Enumerated Value Description
OMX_FORMAT_WEBM WebM file
OMX_FORMAT_ WEBP WebP file
5 Standard Components

Standard components for VP8 and WebP codecs camealspecified for standardizing the
behavior of and OpenMAX component (encoder/decoofetie above mentioned codecs.

The behavior to be defined is similar to other vidacoder/decoder standard components, except
for additional configurations specific to the paumlar codec.

5.1 VP8 Decoder Component

Name video_decoder.vp8
Description | Decodes the given compressed video stream intm@wmpressed video stream.
Ports Index | Domain | Direction | Description
VPB+0 | video input Consumes compressed video cantent
VPB+1 | video output Produces uncompressed raw video.

Port Index | VPB+0

Description | Consumes compressed video content.

Required I ndex Access | Description
Parameters/ | OMX_I ndexPar anPor t Def i ni ti on riw Specify/query the video port settings.
Configs nFrameWidth =176

nFrameHeight 444

OpenMAX|IL g




nBitRate =64000
xFrameRate 45

eCompressionFormat =
OMX_VI DEO_Codi ngVP8

eColorFormat =
OVX_COLOR_For nat Unused

OVX_I ndexPar anVi deoPor t For mat

riw

Specify/query the video format.
eCompressionFormat =
OVX_VI DEO Codi ngVP8

eColorFormat =
OVX_COLOR_For mat Unused

OVX_I| ndexPar anVi deoVP8

eProfile =
OWX_VI DEQO VP8Pr of i | eMai n

elLevel =
OVX_VI DEO VP8Level VersionO

OMX_I| ndexPar anVi deoProf i | eLevel
Quer ySupported

Query supported profile/level pair by
index.

OVX_I ndexPar anVi deoPr of i | eLevel
Current

Query current profile/level pair.

Port I ndex

VPB+1

Description

Produces uncompressed raw video.

Required
Parameters/
Configs

| ndex

Access

Description

OMX_I ndexPar anPort Definition

riw

Specify/query the video port settings.
nFrameWidth =176

nFrameHeight 444

eCompressionFormat =
OWVX_VI DEO_Codi ngUnused

eColorFormat = At least one of the

following:

OVX_COLOR_For nat YUV420PI anar
OVX_COLOR_For mat YUV420PackedP
| anar

OVX_COLOR_For mat YUV420Seni Pl a
nar

OWX_COLOR_For mat YUV420PackedS
em Pl anar

OVX_COLOR_For nat YVU420PI anar
OVX_COLOR_For mat YVW420PackedP
| anar

OVX_COLOR_For mat YVU420Seni Pl a
nar

OVX_COLOR_For mat YVW420PackedS
em Pl anar

OVX_I ndexPar anVi deoPor t For mat

riw

Specify/query the video format.
eCompressionFormat =
OVX_VI DEO_Codi ngUnused
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eColorFormat = At least one of the
following:

OVX_COLOR_For mat YUV420PI anar
OWX_COLOR_For mat YUV420PackedP
| anar

OVX_COLOR_For nat YUV420Seni Pl a
nar

OWX_COLOR_For mat YUV420PackedS
em Pl anar

OVX_COLOR_For nat YVU420PI anar
OVX_COLOR_For mat YVW420PackedP
| anar

OVX_COLOR_For nmat YVU420Seni Pl a
nar

OWX_COLOR_For mat YVW420PackedS
enm Pl anar

5.2 VP8 Encoder Component
Name video_encoder.vp8
Description | Encodes the given uncompressed video stream icionaressed format.
Ports Index | Domain | Direction | Description
VPB+0 | video input Consumes the uncompressed ragowadntent.
VPB+1 | video output Produces compressed video.
Port Index | VPB+0
Description | Consumes the uncompressed raw video content.
Required I ndex Access | Description
Parameters | OMX_I ndexPar anPor t Def i ni ti on riw Specify/query the video port settings.
Configs nFrameWidth =176
nFrameHeight 444
eCompressionFormat =
OVX_VI DEO_Codi ngUnused
eColorFormat = At least one of the
following:
OVX_COLOR_For mat YUV420PI anar
OWX_COLOR_For mat YUV420PackedP
| anar
OVX_COLOR_For mat YUV420Seni Pl a
nar
OWX_COLOR_For mat YUV420PackedS
em Pl anar
OVX_COLOR_For nat YVU420PI anar
OVX_COLOR_For mat YVW420PackedP
| anar
OMX_COLOR_For mat YVU420Seni Pl a
nar
OVX_COLOR_For mat YVW420PackedS
em Pl anar
OMX_| ndexPar amVvi deoPor t For mat riw Specify/query the video format.
eCompressionFormat =
OWVX_VI DEO Codi ngUnused
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eColorFormat = At least one of the
following:

OVX_COLOR_For mat YUV420P! anar
OWX_COLOR_For mat YUV420PackedP
| anar

OVX_COLOR_For nmat YUV420Seni Pl a
nar

OVX_COLOR_For mat YUV420PackedS
em Pl anar

OVX_COLOR_For mat YVU420P! anar
OWX_COLOR_For mat YVW420PackedP
| anar

OWX_COLOR_For nat YVU420Seni Pl a
nar

OWX_COLOR_For mat YVW420PackedS
en Pl anar

Port I ndex

VPB+1

Description

Produces compressed video.

Required
Parameters/
Configs

I ndex

Access

Description

OWMX_I ndexPar anPortDefinition

riw

Specify/query the video port settings.
nFrameWidth =176

nFrameHeight 444
nBitRate =64000
XFrameRate 45

eCompressionFormat =
OMX_VI DEO_Codi ngVP8

eColorFormat =
OVX_COLOR_For nat Unused

OWVX_I ndexPar anVi deoPor t For mat

riw

Specify/query the video format.
eCompressionFormat =
OMX_VI DEO_Codi ngVP8

eColorFormat =
OVX_COLOR_For nat Unused

OMX_| ndexPar anVi deoBi trat e

riw

eControlRate =

OVX_Vi deo_Cont r ol Rat eConst ant
OVX_Vi deo_Cont r ol Rat eDi sabl e
OWX_Vi deo_Control RateVari abl e

nTargetBitrate 64000

OMX_I ndexPar anVi deoVP8

riw

eProfile =
OWX_VI DEQO VP8Pr of i | eMai n

elLevel =
OVX_VI DEO VP8Level _Version0

nDCTPartitions 20 to 3

bErrorResilientMode =
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OWX_FALSE
OVX_TRUE

OWX_I ndexConf i gVi deoFr aner at e riw Specify/query target framerate
xFrameRate 45
OWX_I ndexConfi gVi deoBi trate riw Specify/query target bitrate
nBitRate =64000
OWX_| ndexPar anVi deoProfi | eLevel | T Query supported profile/level pair by
Quer ySupport ed index.
OVX_| ndexPar anVi deoProf i | eLevel | riw Specify/query current profile/level pair.

Current

5.3 WebP Decoder
Name Image_decoder. WEBP
Description | Decodes the given compressed image data strearmrintocompressed image data
stream.
Ports Index | Domain | Direction | Description
IPB+0 | image input Accepts encoded image data.
IPB+1 | image output Emits decoded image data.
Port Index | IPB+0
Description | Accepts encoded image data.
Required I ndex Access | Description
Parameters/ | OVKX_I ndexPar anPor t Def i ni ti on r/w Specify/query the image port settings.
Configs nFrameWidth =640
nFrameHeight 480
eCompressionFormat =
OVX_| MAGE_Codi ngWEBP
eColorFormat =
OVX_COLOR_For mat Unused
OMX_I ndexPar am magePor t For mat riw Specify/query the image format.
eCompressionFormat =
OMX_| MAGE_Codi ng\W\EBP
eColorFormat =
OVX_COLOR_For nat Unused
Port Index | IPB+1
Description | Emits decoded image data.
Required | ndex Access | Description
Parameters/ | OMX_I ndexPar anPor t Def i ni ti on riw Specify/query the image port settings
Configs nFrameWidth =640
nFrameHeight 480
eCompressionFormat =
OpenMAX|IL 12




OWVX_| MAGE_Codi ngUnused

eColorFormat = At least one of the
following:

OVX_COLOR_For mat YUV420PI anar
OWX_COLOR_For mat YUV420PackedP
| anar

OVX_COLOR_For nmat YUV420Seni Pl a
nar

OWX_COLOR_For mat YUV420PackedS
enm Pl anar

OVX_COLOR_For nat YVU420PI anar
OVX_COLOR_For mat YVW420PackedP
| anar

OVX_COLOR_For mat YVU420Seni Pl a
nar

OVX_COLOR_For mat YVW420PackedS
em Pl anar

OVX_I ndexPar anVi deoPor t For mat

riw

Specify/query the image format.
eCompressionFormat =
OWX_| MAGE_Codi ngUnused

eColorFormat = At least one of the
following:

OVX_COLOR_For nat YUV420PI anar
OVX_COLOR_For mat YUV420PackedP
| anar

OVX_COLOR_For mat YUV420Seni Pl a
nar

OVX_COLOR_For mat YUV420PackedS
em Pl anar

OVX_COLOR_For mat YVU420P! anar
OWX_COLOR_For mat YVW420PackedP
| anar

OVX_COLOR_For nmat YVU420Seni Pl a
nar

OWX_COLOR_For mat YVW420PackedS
en Pl anar

54 WebP Encoder
Name Image_encoder. WEBP
Description | Encodes the given image data stream into a congarésamat.
Ports Index | Domain | Direction | Description

IPB+0 | image input Accepts image data for encoding.

IPB+1 | image output Emits compressed image data.
Port Index | IPB+0
Description | Accepts image data for encoding.
Required I ndex Access | Description
Parameters | OMX_I ndexPar anPor t Def i ni ti on riw Specify/query the image port settings
Configs nFrameWidth =640

nFrameHeight 480
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eCompressionFormat =
OWVX_| MAGE_Codi ngUnused

eColorFormat = At least one of the
following:

OVX_COLOR_For mat YUV420P! anar
OWX_COLOR_For mat YUV420PackedP
| anar

OVX_COLOR_For mat YUV420Seni Pl a
nar

OWX_COLOR_For mat YUV420PackedS
enm Pl anar

OVX_COLOR_For nat YVU420PI anar
OVX_COLOR_For mat YVW420PackedP
| anar

OVX_COLOR_For nmat YVU420Seni Pl a
nar

OWX_COLOR_For mat YVW420PackedS
enm Pl anar

OVX_I ndexPar am magePor t For mat

riw

Specify/query the video format.
eCompressionFormat =
OWX_| MAGE_Codi ngUnused

eColorFormat = At least one of the
following:

OVX_COLOR_For nat YUV420PI anar
OVX_COLOR_For mat YUV420PackedP
| anar

OVX_COLOR_For mat YUV420Seni Pl a
nar

OVX_COLOR_For mat YUV420PackedS
em Pl anar

OVX_COLOR_For mat YVU420P! anar
OWX_COLOR_For mat YVW420PackedP
| anar

OVX_COLOR_For nmat YVU420Seni Pl a
nar

OWX_COLOR_For mat YVW420PackedS
eni Pl anar

Port I ndex

IPB+1

Description

Emits compressed image data.

Required
Parameters/
Configs

| ndex

Access

Description

OMX_I| ndexPar anPort Definition

riw

Specify/query the image port settings
nFrameWidth 640 (same as input)

nFrameHeight 480 (same as input)

eCompressionFormat =
OMX_I MAGE_Codi ng\EBP

eColorFormat =
OVX_COLOR_For nat Unused

OWVX_I ndexPar anVi deoPor t For mat

riw

Specify/query the video format.
eCompressionFormat =
OMX_I MAGE_Codi ng\WEBP

OpenMAX|IL
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eColorFormat =
OVX_COLOR_For mat Unused
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