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Keeping Video Quality Pristine
throughout the Production Process:
4:2:2 108bit AVC/H.264 encoding
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Agenda

A Current States

A Talk about theAVC/H.264 4:2:2 10it profile

A Empirical comparisons against 4:2:0i8&
4:2:2 8bit

A Multi-Generation Encoding

A Production Cases
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Production & Transmission Processes
A Production uses 4:2:2 it over SDI

I Used in video editing, tape decks, file storage, etc

I Video needs to be transmitted by internal system or across
networks

Ac2RIFeQa UNIyavYAaarzy Y2
I 4:2:0 8bit (MPE&2 or AVC/H.264) for consumer applications

I 4:2:2 8bit(MPEG2) for contribution applications
A 20-60 Mbps with latency from 1 s&250ms
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AVC/H.264 Studio Profile VS. Current
Implementations

A Most AVC/H.264 products are currently geared
towards consumer video market

I 4:2:0 8bit and <30Mbps encode rates @ High Profile

I Using this equipment will necessitate resampling & incur
mismatching if used for production transmission applications

A High 4:2:2 Profile

I Can handle 4:2:2 processing @di0Dand is ideal for production
transmission applications

I Can handle upto 200 Mbps(HD) and 40 Mbps (SD)
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About 4:2:0 Compression

A Professional video sources are 4:2:2
A 4:2:0 compression requires resampling fi

=) k’

4:2:2
SDI

MYHYH

4:2:0

| Downscaling—| Enoding

Encoder

ters

4:2:0
Decoding

nYHYnN

—> Upscaling |

Decoder

4:2:2
SDI

A Progressive and Interlace chroma location schemes are different

A Challenges for existing chroma resampling architecture:
o0 Possible mismatch between the 2 resampling filters
o Resampling filters quality not guaranteed

o Choosing between Progressive and Interlace filters is not obvious
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4:2:0 Chroma Artifacts

A Mainly caused by a mismatch between downscale/upscale filters

o Color bleeding
0 Chroma detail loss
o Interlace/Progressive artifacts

A Worsen with each generation

4 : 2 : 0 Souroepictere sions
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About 4:2:2 Compression

A At the Btgeneration, with perfect resampling filters, 4:2:2 and 4:2:0
overall quality is roughly the same:
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A But in multi-generation and/or with mismatched sampling filters,

4:2:2 quality is much better than 4:2:0
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Current 8bit Compression

A Professional video sources are-hid

A 8-bit compression requires rounding before compression
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w Motion compensation and loofiltering performed using ®it samples

w Challenges for-8it architecture:
o Scalers match and quality not guaranteed

o0 Reduced accuracy in the encoding process reduces coding efficiency
o Luma shift caused by lack of rounding control
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10-bit compression: banding removal

A Processing video with-Bit sample depth may create banding artifacts in

shallow changing light scenes:
o Blue skies

o Underwater scenes

0 Sunsets

A These defects are not visible at-b@d or more

| Banding artifacts

10-bit compression
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10-bit compression: increased coding efficien

A Coding efficiency is increasddss bitrate for the same quality
A Rate saving between 5% and 20% on most sources

A Most of the gain is provided with 38it coding. With 12bit and 14bit,
coding efficiency gain is there but much smaller
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10-bit compression: artifacts reduction

A 10-bit compression reduces 3 kind of artifacts:
o Contouring
0 Smearing
o0 Mosquito noise

A As a sideeffect, 10bit compression also reduces random distortion of
shallow textured objects (clouds for instance)
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A

AVCH422Pvs MPER 422P

H.264H422Poutperforms MPE 422Pin Contribution applications:
0 10-bit support
o More than20Mbpssaved at Contribution rates!
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GOP Structure Types for Contribution

A GOP structure needs to be carefully considered
A Possible Contribution GOP Structures
I Intra-only, Avd, Short GOP, Adaptive Long GOP
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Role of GOP Iin MulGGeneration Encoding

A 3-4 Reencodes can happen in a production transmission workflow path
A Aligning Encodes at GOP Boundaries can retain quality

i PSNR Drop 3dB (Aligned) Vs 5dB {@amed) @ 7 GEN

ParkJoy 1080i25 @ 60Mbp#\ligned GOP ParkJoy 1080i25 @ 60Mbp&Jnaligned GOP

36 36
. 35 7 . 35
E 34 E 34
x 33 N x 33
§ 32 : ml § 32 ml
o 31 o 31
8 30 | L |m1bBbI 8 30 | m |bBbI
:% 29 | |OoLong GO :% 29 O Long GO

28 N 28

27 ; ; ; ; ; ; v 27

1 2 3 4 5 6 7 1 2 3 4 5 6 7
Generation Generation
Multiple generations with aligned GOPS Multiple generations without aligned GOPS

y =ateme






