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Summary
This document is being provided to our 3GPP colleagues to explain how the configuration settings were selected for each of the scenario clips which are being used to create 3GPP 5G Video Codec Characteristics report (3GPP TR 26.955). 
A draft of a companion document - “aomenc - command line parameters” - has also been contributed [S4aV210793]. This is a draft of a libaom document which we plan to make public. It provides a more comprehensive description of each individual command line option setting.
AV1 Configuration Settings for 3GPP Scenarios
The reference software for AV1 is built from the AV1 codec library (libaom). It is used to build two applications – aomenc and aomdec. General instructions for building libaom can be found here: https://aomedia.googlesource.com/aom#building-the-library-and-applications
The AV1 codec library has multiple configuration options. These come in two varieties - build system configuration options and codec configuration options. Both option types are set at build time. The configurations to be used for 3GPP testing are:
-DCMAKE_BUILD_TYPE=Release
-DCONFIG_DOCS=0          
-DCONFIG_SHARED=0
-DENABLE_TESTS=0
-DCONFIG_UNIT_TESTS=0 
-DCONFIG_AV1_HIGHBITDEPTH=1
Additional runtime configurations are available as command line options to the encoding application aomenc.1
Common Configuration Settings
[bookmark: _heading=h.gjdgxs]The following ‘aomenc’ command line configuration settings are common to all 3GPP scenarios. The following table lists the common configuration settings which effect the resulting bitstream, a brief synopsis[footnoteRef:1] of their purpose and an explanation for why they were chosen.  [1:  See “aomenc - command line parameters” [S4aV210793] for a more comprehensive description of each configuration setting.] 

Note that [red bold and bracketed] parameter values are varied based on input video parameters.


Table 1 Common AV1 Configuration Settings for 3GPP TR
	Setting
	Purpose
	Explanation for selecting this configuration

	--cpu-used=0
	specifies the encoding quality and speed preset 
	control the encoder to use settings to achieve the best compression efficiency

	--enable-keyframe-filtering=1
	Turn on temporal filtering on key frames.
	enables temporal filtering for Key frame

	--enable-tpl-model=0
	Turn off RDO based frame temporal dependency
	disable RDO based temporal layer model so fixed hierarchy is used.  

	--end-usage=q
	Constant quality mode
	specify encoder to use constant quality mode

	--frame-parallel=0
	disable frame parallel decodability feature
	disable the support for parallel decoding, to achieve the best compression efficiency.

	--gf-min-pyr-height=5
--gf-max-pyr-height=5
	Min/max height for GF group pyramid structure
	set the number of hierarchical layers to be 6 [0-5]

	--min-gf-interval=32
--max-gf-interval=32
	Min/max number of gf/arf frame intervals
	set the sub gop size to be 32 frames. 

	--passes=1
	One encoding pass
	use single pass encoding

	--tile-columns=0
	Number of tile columns to use log2
	disable column tiles, so the entire frame is encoded as single tile to achieve the best compression efficiency.

	--codec=av1
	specify codec type to be av1
	

	--verbose, -v
	show encoding parameters
	display encoding parameters for information only.

	--psnr
	enable quality metric calculation at encoder
	enabled encoder to calculate PSNR using a reconstructed frame after encoding. This is for information only.

	--limit=[300]
	specify the number of frames to encode
	parameter needs to be changed based on the input video

	--i420
	specify the color format of the input video
	all input video is in 420 color format

	--fps=[60000/1000]
	specify the frame rate of the input video
	frame rate is specified by a rational number with numerator and denominator. 

	--input-bit-depth=10
	specify input bit depth
	specifies the bit depth of the input video

	--bit-depth=10
	specify encoding bit depth
	specifies the bit depth of the encoded video to be 10 bit. since all input videos specified by 3GPP are converted to 10 bit before encoding, so both input bit depth and encoding bit depth are specified to be 10 bit.

	-w [1920] -h [1080]
	specify video resolution
	Bracketed parameters need to be changed based on the input video

	--cq-level=[27]
	specify the constant quality level
	valid cq-level is in the range of [0, 63], it is internally mapped to  qindex value in the range of [0, 255], which is encoded in the frame header.  The Bracketed parameter needs to be changed.

	--threads=1
	specify number of threads to use
	using single threading mode for encoding to achieve the best compression efficiency. 

	--obu
	specify output bitstream container format
	Open Bitstream Unit (OBU) container format is used as the output bitstream container format.



Because HEVC and AV1 use different quantization designs, the QP values (in the range of [0, 51]) used by HEVC cannot be directly mapped to the cq-level used by AV1 (in the range of [0, 63]). In order to make sure AV1 encoded videos can have similar bitrate as HEVC, an offline study was done to find a set of cq-level for AV1 that produced videos with similar bitrate. The table below shows the simple mapping used.
Table 2 Mapping HEVC QPs to AV1 cq-level
	
	HEVC QPs
	AV1 cq-level

	For hierarchical GOP structure
	[22,27,32,37,42]
	[27,39,49,59,63]


	For flat QP GOP structure
	[22,27,32,37,42]
	[17,22,27,39,49,59,63]



Other scenario dependent AV1 encoding parameters are described in the following sections to achieve the similar behavior as defined in the technical report (3GPP TR 26.955). 
Scenario 1: Full HD Streaming
S1-HM-01: SDR Settings
Table 3 AV1 Configuration Settings for Full HD SDR Streaming
	Setting
	Purpose
	Explanation for selecting this configuration

	--auto-alt-ref=1
	Enable automatic alt reference frames
	parameter to specify how alternative reference frames are determined in random access configuration. only 1 is supported. 

	--fwd-kf-dist=[64]  
	Specify Intra period or GOP size. only used for Open GOP configuration.
	This parameter is set to be close to 1 second. For video with frame rate close to 30, it is set to 32. For video with frame rate close to 60, it is set to 64. 

	--lag-in-frames=35 
	Maximum number of input frames to buffer
	This parameter is typically set to be the sub-GOP size + 3. Since sub-GOP size is 32, this parameter is set to be 35.

	--use-fixed-qp-offsets=1
	specify qp assignment for frames at different hierarchy layer
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--deltaq-mode=0

	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter



S1-HM-02: HDR PQ Settings

Table 4 AV1 Configuration Settings for Full HDR Streaming
	Setting
	Purpose
	Explanation for selecting this configuration

	auto-alt-ref=1  
	Enable automatic alt reference frames
	parameter to specify how alternative reference frames are determined in random access configuration. only 1 is supported. 

	--fwd-kf-dist=[64] 
	Specify Intra period or GOP size. only used for Open GOP configuration.
	This parameter is set to be close to 1 second. For video with frame rate close to 30, it is set to 32. For video with frame rate close to 60, it is set to 64. 

	--lag-in-frames=35 
	Maximum number of input frames to buffer
	This parameter is typically set to be the sub-GOP size + 3. Since sub-GOP size is 32, this parameter is set to be 35.

	--use-fixed-qp-offsets=1
	specify qp assignment for frames at different hierarchy layer
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--deltaq-mode=5 
	enable chroma QP offset adjustment 
	enable chroma QP offset adjustment for HDR video. Only frame level chroma QP offset is enabled. 

	--chroma-sample-position=colocated
	The chroma sample position when chroma 4:2:0 is signaled
	specify chroma sample position to be colocated


Scenario 2: 4K-TV
S2-HM-01: SDR Settings
Table 5 AV1 Configuration Settings for 4K SDR TV, part 1
	Setting
	Purpose
	Explanation for selecting this configuration

	--auto-alt-ref=1  
	Enable automatic alt reference frames
	parameter to specify how alternative reference frames are determined in random access configuration. only 1 is supported. 

	--fwd-kf-dist=[64]  
	Specify Intra period or GOP size. only used for Open GOP configuration.
	This parameter is set to be close to 1 second. For video with frame rate close to 30, it is set to 32. For video with frame rate close to 60, it is set to 64. 

	--use-fixed-qp-offsets=1
	specify qp assignment for frames at different hierarchy layer
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--lag-in-frames=35 
	Maximum number of input frames to buffer
	This parameter is typically set to be the sub GOP size + 3. Since sub GOP size is 32, this parameter is set to be 35.

	--deltaq-mode=0

	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter



S2-HM-02: HDR PQ Settings
Table 6 AV1 Configuration Settings for 4K HDR TV
	Setting
	Purpose
	Explanation for selecting this configuration

	auto-alt-ref=1  
	Enable automatic alt reference frames
	parameter to specify how alternative reference frames are determined in random access configuration. only 1 is supported. 

	--fwd-kf-dist=[64] 
	Specify Intra period or GOP size. only used for Open GOP configuration.
	This parameter is set to be close to 1 second. For video with frame rate close to 30, it is set to 32. For video with frame rate close to 60, it is set to 64. 

	--lag-in-frames=35 
	Maximum number of input frames to buffer
	This parameter is typically set to be the sub GOP size + 3. Since sub GOP size is 32, this parameter is set to be 35.

	--use-fixed-qp-offsets=1
	specify qp assignment for frames at different hierarchy layer
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--deltaq-mode=5 
	enable chroma QP offset adjustment 
	enable chroma QP offset adjustment for HDR video. Only frame level chroma QP offset is enabled. 

	--chroma-sample-position=colocated
	The chroma sample position when chroma 4:2:0 is signaled
	specify chroma sample position to be colocated


Scenario 3: Screen Content Scenario
S3-HM-01: Main 10 Profile with no fixed Intra

Table 7 Configuration Settings for Screen Content, Main Profile with no fixed Intra
	Setting
	Purpose
	Explanation for selecting this configuration

	--kf-min-dist=9999       --kf-max-dist=9999 
	specify Intra period or GOP length 
	Only the first frame is encoded as Intra (Key) frame.

	--lag-in-frames=0
	Maximum number of input frames to buffer
	No future frame is used as reference in low delay configuration.

	--use-fixed-qp-offsets=1
	specify qp assignment for frames at different hierarchy layer
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--deltaq-mode=0

	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter



S3-HM-02: Main 10 Profile with fixed Intra every second

Table 8 Configuration Settings for Screen Content, Main Profile with fixed Intra every second
	Setting
	Purpose
	Explanation for selecting this configuration

	--kf-min-dist=[30]     --kf-max-dist=[30]
	specify Intra period or GOP length 
	This parameter is used to specify Intra period or GOP size for closed GOP configuration. It is set to the nearest integer of the actual frame rate for this scenario.

	--lag-in-frames=0
	Maximum number of input frames to buffer
	No future frame is used as reference in low delay configuration.

	--min-q=[27] 
--max-q=[27] 

	Specify the min and max cq-level
	These two parameters are used to specify the min and max cq-level for the whole sequence. For this scenario, the same quantization parameter is used for all frames within the sequence, so min-q and max-q are used to make sure all frames use the same quantization parameter specified through cq-level. Bracketed value needs to be the same as value specified by cq-level.

	--deltaq-mode=0
	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter

	--disable-warning-prompt
	Display warnings, but do not prompt the user to continue.
	This parameter is mainly used to bypass the warning prompt that min-q and max-q are set to be the same value.



S3-SCC-01: Screen Content Profile with no fixed Intra
Table 9 Configuration Settings for Screen Content with no fixed Intra
	Setting
	Purpose
	Explanation for selecting this configuration

	--kf-min-dist=9999      --kf-max-dist=9999
	specify Intra period or GOP length 
	Only the first frame is encoded as Intra (Key) frame.

	--lag-in-frames=0
	Maximum number of input frames to buffer
	No future frame is used as reference in low delay configuration.

	--use-fixed-qp-offsets=1
	specify qp assignment for frames at different hierarchy layer
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--deltaq-mode=0
	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter

	--tune-content=screen
	specify quality tune content type
	specify content type to be screen content. In AV1, screen content coding tools are enabled in all profiles. The encoder internally has an algorithm to detect if the input video is screen content or not. By default, if the encoder detects the input video is screen content, it will enable the screen content coding tool. When tune-content is set to screen, the encoder will bypass the screen content detection and assume the input video is screen content and enable screen content coding tools.



S3-SCC-02: Screen Content Profile with fixed Intra every second
Table 10 Configuration Settings for Screen Content with fixed Intra every second
	Setting
	Purpose
	Explanation for selecting this configuration

	--kf-min-dist=[60]    --kf-max-dist=[60]
	specify Intra period or GOP length 
	This parameter is used to specify Intra period or GOP size for closed GOP configuration. It is set to the nearest integer of the actual frame rate for this scenario.

	--lag-in-frames=0
	Maximum number of input frames to buffer
	No future frame is used as reference in low delay configuration.

	--min-q=[27] 
--max-q=[27]
	Specify the min and max cq-level
	These two parameters are used to specify the min and max cq-level for the whole sequence. For this scenario, the same quantization parameter is used for all frames within the sequence, so min-q and max-q are used to make sure all frames use the same quantization parameter specified through cq-level. Bracketed value needs to be the same as value specified by cq-level.

	--deltaq-mode=0
	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter

	--disable-warning-prompt 
	Display warnings, but do not prompt the user to continue.
	This parameter is mainly used to bypass the warning prompt that min-q and max-q are set to be the same value.

	--tune-content=screen
	specify quality tune content type
	specify content type to be screen content. In AV1, screen content coding tools are enabled in all profiles. The encoder internally has an algorithm to detect if the input video is screen content or not. By default, if the encoder detects the input video is screen content, it will enable the screen content coding tool. When tune-content is set to screen, the encoder will bypass the screen content detection and assume the input video is screen content and enable screen content coding tools.



Scenario 4: Messaging and Social Sharing
S4-HM-01: Messaging and Social Sharing with no Intra
	Setting
	Purpose
	Explanation for selecting this configuration

	--kf-min-dist=9999 --kf-max-dist=9999
	specify Intra period or GOP length 
	Only the first frame is encoded as Intra (Key) frame.

	--lag-in-frames=0
	Maximum number of input frames to buffer
	No future frame is used as reference in low delay configuration.

	--use-fixed-qp-offsets=1
	specify qp assignment for frames at different hierarchy layer
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--deltaq-mode=0
	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter



S4-HM-02: Messaging and Social Sharing with Intra
Table 11 Configurations for Messaging and Social Sharing with Intra
	Setting
	Purpose
	Explanation for selecting this configuration

	--kf-min-dist=[32]    --kf-max-dist=[32]
	specify Intra period or GOP length 
	This parameter is set to be close to 1 second. For video with frame rate close to 30, it is set to 32. For video with frame rate close to 60, it is set to 64. 

	--lag-in-frames=0 
	Maximum number of input frames to buffer
	No future frame is used as reference in low delay configuration.

	--min-q=[27] 
--max-q=[27]
	Specify the min and max cq-level
	These two parameters are used to specify the min and max cq-level for the whole sequence. For this scenario, the same quantization parameter is used for all frames within the sequence, so min-q and max-q are used to make sure all frames use the same quantization parameter specified through cq-level. Bracketed value needs to be the same as value specified by cq-level.

	--deltaq-mode=0 
	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter

	--disable-warning-prompt 
	Display warnings, but do not prompt the user to continue.
	This parameter is mainly used to bypass the warning prompt that min-q and max-q are set to be the same value.



Scenario 5: Online Gaming
S5-HM-01: Main 10 Profile with no fixed Intra

Table 12 Configurations for Online Gaming, no fixed Intra
	Setting
	Purpose
	Explanation for selecting this configuration

	--kf-min-dist=9999    --kf-max-dist=9999
	specify Intra period or GOP length 
	Only the first frame is encoded as Intra (Key) frame.

	--lag-in-frames=0
	Maximum number of input frames to buffer
	No future frame is used as reference in low delay configuration.

	--use-fixed-qp-offsets=1
	specify qp assignment for frames at different hierarchy layer
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--deltaq-mode=0
	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter



S5-HM-02: Main 10 Profile with fixed Intra every second

Table 13 Configuration Settings for Online Gaming, fixed Intra every Second
	Setting
	Purpose
	Explanation for selecting this configuration

	--kf-min-dist=[64]      --kf-max-dist=[64]
	specify Intra period or GOP length 
	This parameter is set to be close to 1 second. For video with frame rate close to 30, it is set to 32. For video with frame rate close to 60, it is set to 64. 

	--lag-in-frames=0
	Maximum number of input frames to buffer
	No future frame is used as reference in low delay configuration.

	--min-q=[27] 
--max-q=[27]
	Specify the min and max cq-level
	These two parameters are used to specify the min and max cq-level for the whole sequence. For this scenario, the same quantization parameter is used for all frames within the sequence, so min-q and max-q are used to make sure all frames use the same quantization parameter specified through cq-level. Bracketed value needs to be the same as value specified by cq-level.

	--disable-warning-prompt
	Display warnings, but do not prompt the user to continue.
	This parameter is mainly used to bypass the warning prompt that min-q and max-q are set to be the same value.

	--deltaq-mode=0 
	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter



S5-SCC-01: Screen Content Profile with no fixed Intra
Table 14 Configuration for Screen Content, no fixed Intra
	Setting
	Purpose
	Explanation for selecting this configuration

	--kf-min-dist=9999 --kf-max-dist=9999
	specify Intra period or GOP length 
	Only the first frame is encoded as Intra (Key) frame.

	--lag-in-frames=0
	Maximum number of input frames to buffer
	No future frame is used as reference in low delay configuration.

	--use-fixed-qp-offsets=1
	specify qp assignment for frames at different hierarchy layer
	use fixed ratios to determine the QP for frames at different hierarchical layers.  In av1 encoder, cq-level specified is only used for the frames at the highest temporal layer (non-reference frames), for Key frames and Inter frames at other layers, a fixed ratio is used to determine the quantization parameter.  

	--deltaq-mode=0
	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter

	--tune-content=screen
	specify quality tune content type
	specify content type to be screen content. In AV1, screen content coding tools are enabled in all profiles. The encoder internally has an algorithm to detect if the input video is screen content or not. By default, if the encoder detects the input video is screen content, it will enable the screen content coding tool. When tune-content is set to screen, the encoder will bypass the screen content detection and assume the input video is screen content and enable screen content coding tools.



S5-SCC-02: Screen Content Profile with fixed Intra
Table 15 Configuration for Screen Content with fixed Intra
	Setting
	Purpose
	Explanation for selecting this configuration

	--kf-min-dist=[64]      --kf-max-dist=[64]
	specify Intra period or GOP length 
	This parameter is set to be close to 1 second. For video with frame rate close to 30, it is set to 32. For video with frame rate close to 60, it is set to 64. 

	--lag-in-frames=0 
	Maximum number of input frames to buffer
	No future frame is used as reference in low delay configuration.

	--min-q=[27] 
--max-q=[27]
	Specify the min and max cq-level
	These two parameters are used to specify the min and max cq-level for the whole sequence. For this scenario, the same quantization parameter is used for all frames within the sequence, so min-q and max-q are used to make sure all frames use the same quantization parameter specified through cq-level. Bracketed value needs to be the same as value specified by cq-level.

	--disable-warning-prompt
	Display warnings, but do not prompt the user to continue.
	This parameter is mainly used to bypass the warning prompt that min-q and max-q are set to be the same value.

	--deltaq-mode=0 
	specifies block based adaptive quantization
	disable block based adaptive quantization, so all blocks within a frame use the same quantization parameter

	--tune-content=screen
	specify quality tune content type
	specify content type to be screen content. In AV1, screen content coding tools are enabled in all profiles. The encoder internally has an algorithm to detect if the input video is screen content or not. By default, if the encoder detects the input video is screen content, it will enable the screen content coding tool. When tune-content is set to screen, the encoder will bypass the screen content detection and assume the input video is screen content and enable screen content coding tools.



[bookmark: _heading=h.vbk1yeadi98]

[bookmark: _heading=h.i1q7sca0m82k]Annex: AV1 3GPP Command Line Examples
[bookmark: _heading=h.xkbgmi5jaea5]1.1    Scenario 1: Full HD Streaming
[bookmark: _heading=h.t1pam7dgnxjh]1.1.1   S1-HM-01: SDR Settings
AV1 Command Line Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[300]  --passes=1 --end-usage=q --i420  --use-fixed-qp-offsets=1 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1000] --input-bit-depth=10 --bit-depth=10 -w [1920] -h [1080] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5  --fwd-kf-dist=[64] --lag-in-frames=35 --auto-alt-ref=1 -o [S1-A01-AV1_27].obu [brest-sedof-FHD].yuv
[bookmark: _heading=h.q49cz8jpbrd8]1.1.2   S1-HM-02: HDR PQ Settings
AV1 Command Line Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[327] --passes=1 --end-usage=q --i420 --deltaq-mode=5 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1001] --input-bit-depth=10 --bit-depth=10 -w [1920] -h [1080] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5  --fwd-kf-dist=[64]  --lag-in-frames=35 --auto-alt-ref=1  --use-fixed-qp-offsets=1 --color-primaries=bt2020 --transfer-characteristics=smpte2084 --matrix-coefficients=bt2020ncl --chroma-sample-position=colocated -o [S1-A12-AV1_27].obu [meridian-FHD].yuv
[bookmark: _heading=h.ihl3ynvbrcf]1.2    Scenario 2: 4k-TV
[bookmark: _heading=h.qx9q61m22tmg]1.2.1   S2-HM-01: SDR Settings
AV1 Command Line Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[300] --passes=1 --end-usage=q --i420  --use-fixed-qp-offsets=1 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1000] --input-bit-depth=10 --bit-depth=10 -w [3840] -h [2160] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5  --fwd-kf-dist=[64]  --lag-in-frames=35 --auto-alt-ref=1 -o [S2-A01-AV1_27].obu [Brest-Sedof].yuv
[bookmark: _heading=h.5auudycb03k]1.2.2   S2-HM-02: HDR PQ Settings
AV1 Command Line Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[450] --passes=1 --end-usage=q --i420  --use-fixed-qp-offsets=1 --deltaq-mode=5 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps= [60000/1001] --input-bit-depth=10 --bit-depth=10 -w [3840] -h [2160] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5  --fwd-kf-dist=64  --lag-in-frames=35 --auto-alt-ref=1 --color-primaries=bt2020 --transfer-characteristics=smpte2084 --matrix-coefficients=bt2020ncl --chroma-sample-position=colocated -o [S2-A11-AV1_27].obu [Life-Untouched].yuv
[bookmark: _heading=h.6q8x1addz2x9]1.3    Screen Content Scenario
[bookmark: _heading=h.ji046c4akgk9]1.3.1   S3-HM-01: Main 10 Profile with no fixed Intra
AV1 Command Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[600] --passes=1 --end-usage=q --i420  --use-fixed-qp-offsets=1 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1000] --input-bit-depth=10 --bit-depth=10 -w [3840] -h [2160] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5 --kf-min-dist=9999 --kf-max-dist=9999 --lag-in-frames=0 -o [S3-A01-AV1_27].obu [MovingText2-4K-420-10bit].yuv
[bookmark: _heading=h.yttympes3zxe]1.3.2   S3-HM-02: Main 10 Profile with fixed Intra every second
AV1 Command Example.  Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[600] --passes=1 --end-usage=q --i420 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1000] --input-bit-depth=10 --bit-depth=10 -w [3840] -h [2160] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5 --kf-min-dist=[60] --kf-max-dist=[60] --lag-in-frames=0  --min-q=[27] --max-q=[27] --disable-warning-prompt -o [S3-A17-AV1_27].obu [MovingText2-4K-420-10bit].yuv
[bookmark: _heading=h.jo27s45hrk6n]1.3.3   S3-SCC-01: Screen Content Profile with no fixed Intra
AV1 Command Example.  Bracketed parameters need to be updated based on the sequences. --tune-content-screen is used.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[600] --passes=1 --end-usage=q --i420  --use-fixed-qp-offsets=1 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1000] --input-bit-depth=10 --bit-depth=10 -w [3840] -h [2160] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5 --kf-min-dist=9999 --kf-max-dist=9999 --lag-in-frames=0 --tune-content=screen -o [S3-A33-AV1_27].obu [MovingText2-4K-420-10bit].yuv
[bookmark: _heading=h.bm0ykhvr0i3l]1.3.4   S3-SCC-02: Screen Content Profile with fixed Intra every second
AV1 Command Example. --tune-content-screen is used.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[600] --passes=1 --end-usage=q --i420 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1000] --input-bit-depth=10 --bit-depth=10 -w [3840] -h [2160] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5 --kf-min-dist=[60] --kf-max-dist=[60] --lag-in-frames=0  --min-q=[27] --max-q=[27] --disable-warning-prompt --tune-content=screen -o [S3-A49-AV1_27].obu [MovingText2-4K-420-10bit].yuv
[bookmark: _heading=h.u9lqj9b50xul]1.4    Messaging and Social Sharing
[bookmark: _heading=h.3b66w5cj2yp5]1.4.1   S4-HM-01: no Intra
AV1 Command Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[150] --passes=1 --end-usage=q --i420  --use-fixed-qp-offsets=1 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[30000/1001] --input-bit-depth=10 --bit-depth=10 -w [1080] -h [1920] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5 --kf-min-dist=9999 --kf-max-dist=9999 --lag-in-frames=0 -o [S4-A01-AV1_27].obu [vertical-bees_10bit].yuv
[bookmark: _heading=h.96xofrz3zqhe]1.5    S4-HM-02: Intra
AV1 Command Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[150] --passes=1 --end-usage=q --i420 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[30000/1001] --input-bit-depth=10 --bit-depth=10 -w [1080] -h [1920] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5 --kf-min-dist=32 --kf-max-dist=32 --lag-in-frames=0  --min-q=[27] --max-q=[27] --disable-warning-prompt -o [S4-A05-AV1_27].obu [vertical-bees_10bit].yuv
[bookmark: _heading=h.c8ja5bjz3xb]1.6    Online Gaming
[bookmark: _heading=h.4pf6o2k7batl]1.6.1   S5-HM-01: Main 10 Profile with no fixed Intra
AV1 Command Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[600] --passes=1 --end-usage=q --i420  --use-fixed-qp-offsets=1 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1000] --input-bit-depth=10 --bit-depth=10 -w [1920] -h [1080] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5 --kf-min-dist=9999 --kf-max-dist=9999 --lag-in-frames=0 -o [S5-A01-AV1_27].obu [AOV_10bit].yuv
[bookmark: _heading=h.6sycu1fdcaut]1.6.2   S5-HM-02: Main 10 Profile with fixed Intra every second
AV1 Command Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[600] --passes=1 --end-usage=q --i420 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1000] --input-bit-depth=10 --bit-depth=10 -w [1920] -h [1080] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5 --kf-min-dist=[64] --kf-max-dist=[64] --lag-in-frames=0  --min-q=[27] --max-q=[27] --disable-warning-prompt -o [S5-A14-AV1_27].obu [AOV_10bit].yuv
[bookmark: _heading=h.i9mbdwpucl0p]1.6.3       S5-SCC-01: Screen Content Profile with no fixed Intra
AV1 Command Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[600] --passes=1 --end-usage=q --i420  --use-fixed-qp-offsets=1 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1000] --input-bit-depth=10 --bit-depth=10 -w [1920] -h [1080] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5 --kf-min-dist=9999 --kf-max-dist=9999 --lag-in-frames=0 --tune-content=screen -o [S5-A27-AV1_27].obu [AOV_10bit].yuv
[bookmark: _heading=h.xdfu41zbknp0]1.6.4       S5-SCC-02: Screen Content Profile with fixed Intra
AV1 Command Example. Bracketed parameters need to be updated based on the sequences.
aomenc --verbose --codec=av1 -v --psnr --obu --frame-parallel=0 --cpu-used=0 --limit=[600] --passes=1 --end-usage=q --i420 --deltaq-mode=0 --enable-tpl-model=0 --enable-keyframe-filtering=1 --fps=[60000/1000] --input-bit-depth=10 --bit-depth=10 -w [1920] -h [1080] --cq-level=[27] --tile-columns=0 --threads=1 --min-gf-interval=32 --max-gf-interval=32 --gf-min-pyr-height=5 --gf-max-pyr-height=5 --kf-min-dist=[64] --kf-max-dist=[64] --lag-in-frames=0  --min-q=[27] --max-q=[27] --disable-warning-prompt --tune-content=screen -o [S5-A40-AV1_27] .obu [AOV_10bit] .yuv
[bookmark: _heading=h.x6iz65p4msbe]1.7    Decoding Command Line Example
For all scenarios, the same decoding command line can be used as the following. Bracketed parameters need to be updated based on the actual video.
aomdec --codec=av1 --rawvideo -o [S5-A40-AV1_27].yuv [S5-A40-AV1_27].obu
[bookmark: _heading=h.j6s1z4zlmmw]1.8    VMAF Command Line Example
For all scenarios, the same VMAF command line can be used as the following. Bracketed parameters need to be updated based on the actual video.
vmafossexec yuv420p10le [1920] [1080] [AOV_10bit] .yuv [S5-A40-AV1_27] .yuv vmaf_v0.6.1.json --log [S5-A40-AV1_27_vmafossexec] .json --log-fmt json --aom_ctc v1.0 --thread 1 --psnr --ssim --ms-ssim
[bookmark: _heading=h.m60d72h85y5]1.9    HDRMetrics Command Line Example
For all scenarios, the same HDRMetrics command line can be used as the following. Bracketed parameters need to be updated based on the actual video.
HDRMetrics -p Input0File= [AOV_10bit.yuv] -p Input0Width=[1920] -p Input0Height=[1080] -p Input0BitDepthCmp0=10 -p Input0BitDepthCmp1=10 -p Input0BitDepthCmp2=10 -p Input0StartFrame=0 -p Input0FileHeader=0 -p Input0Rate=[60] -p Input0SampleRange=0 -p Input0Interleaved=0 -p Input0Interlaced=0 -p Input0ColorSpace=0 -p Input0ChromaFormat=1 -p Input0ColorPrimaries=1 -p Input1File=[S5-A40-AV1_27.yuv] -p Input1Width=[1920] -p Input1Height=[1080] -p Input1BitDepthCmp0=10 -p Input1BitDepthCmp1=10 -p Input1BitDepthCmp2=10 -p Input1StartFrame=0 -p Input1FileHeader=0 -p Input1Rate=[60] -p Input1SampleRange=0 -p Input1Interleaved=0 -p Input1Interlaced=0 -p Input1ColorSpace=0 -p Input1ChromaFormat=1 -p Input1ColorPrimaries=1 -p EnablehexMetric=1 -p EnablePSNR=1 -p EnableJVETPSNR=1 -p EnableWTPSNR=1 -p WeightTableFile=hdrTable.txt -p EnableSSIM=1 -p EnableMSSSIM=1 -p EnableJVETMSSIM=1 -p MaxSampleValue=1020.0 -p EnableShowMSE=1 -p SilentMode=0 -p NumberOfFrames=[600] -p LogFile=[S5-A40-AV1_27_distortion.log] 
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