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AVIF for Next Generation Image coding

(REMICH o]o[x| 2EE 2fet AVIF)

https://netflixtechblog.com/avif-for-next-generation-image-
coding-b1d75675fe4
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Image compression at Netflix
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Netflix is enjoyed by its members on a variety of devices
— smart TVs, phones, tablets, personal computers and
streaming devices connected to TV screens.

The user interface (Ul), intended for browsing the catalog
and serving up recommendations, is rich in images and
graphics across all device categories.

The goal is to have the compressed image look as close
to the original as possible while reducing the number of
bytes required.

Given the image-heavy nature of the Ul, compressing
these images well is of primary importance.

This involves picking, among other things, the right
combination of color subsampling, codec, encoder
parameters and encoding resolution.
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Video Compression
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GOP(Group of Pictures)
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Brief overview of image coding formats
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Visual examples

#1E(768x512x3byte) JPG(20,429byte) AVIF(19,788byte)

14
ul'“

- AR G[A]

o}

Shown below is one original source image from the Kodak Ol2Hofl= Kodak C|O[E{MIOlA 7t 2 &l= o|0|X| StLtet 5
dataset and the corresponding result with JPEG 444 @ =} 0|0|X|E JPEG 444 @ 20,429 HIO|EQ} AVIF 444 @
20,429 bytes and with AVIF 444 @ 19,788 bytes. 19,788 HIO|E2 QIATISH A7t Liot QLICE

The JPEG encode shows very obvious blocking artifacts in JPEG QI3 Y A= 5ls, 92, X 20|AM | st
the sky, in the pond as well as on the roof. blocking artifacts*S H0{&L|C}.

The AVIF encode is much better, with less blocking AVIF Q13 % Z1t= blocking artifacts*7F A &M H £
artifacts, although there is some blurriness and loss of X|o X8 BE0M L8 SEIstnt Azto] &M0| Q&L

texture on the roof.

It is still a remarkable result, given the compression factor Tk §iE, Ol= 5989 &= HIES 7HX|= AHgS Zot
of around 59x (original image has dimensions 768x512, b Atekst AnpIL|CH (2l2f o|O|X|e] 37|= 768X5122,
thus requiring 768x512x3 bytes compared to the 20k 768%512x3HI0|E7} EQst Uhid 9F=E| 0|0]|X|= 20KH}O|
bytes of the compressed image). EQlL|C}
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curve associated with the target codec.

Image quality assessment
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A WA= BD rate(Bjontegaard-Delta rate) Ut} o] =
quality =zto], 22 qualityoll A1) bit rate 2to]E H] Eﬂ?’:‘]—% Al
qualitysk PSNR(Peak Signal-to-Noise Ratio), & 2t A5 &g H|2} HIESS =43 24
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T A= SSIM(Structural Similarity Index Map) YU th, SSIM PSNRI} T2 A] 22| & <1
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We compare the two and compute the BD-rate which can = ZME H|Wst, BD-rateE AlAS5H0] DEi{Els 2 A
be interpreted as the average percentage rate reduction oM SsH EX0)| Chst Wt WHEE ZAZ SHME > UE
for the same quality over the quality region being L|C}
considered.
A negative value implies rate reduction and hence is better 24 U2 H|8 LAAE LIEt0, w2t 7|&Maf 3| 15104
compared to the baseline. O E5LCt
Mean BD rate with respective metric [percentage] 420 ing, using metric SSIM
420 subsampling SSIM MS_SSIM VIF PSNR_Y PSNR_AVG e
jpeg-mse 19.70 27.24 -3.47 -9.81 -8.95 -
jpeg-ms-ssim 4.36 3.75 1.83 -1.40 -3.27
jpeg-im 1.71 1.58 1.65 0.28 -1.46 .
jpeg-hvs-psnr 1.86 -1.49 4.02 4.41 2.52 06
webp -19.17  -16.39 -32.03  -39.23  -38.43 i
kakadu-mse -13.12 -18.51 -32.90 -40.65 -38.91 =
kakadu-visual -23.31 -39.04 -21.46 -21.46 -21.39 o34
openjpeg -7.09  -14.35 -29.96  -36.23 -33.79 ol
heve -37.27 -36.21 -51.65 -57.28 -55.94
avif-mse -40.98 -398.95 SaElI0 =60.11 =59.32 e
avif-ssim -45.05  -43.99 -54.98  -59.01 -58.10 L £ B B i = L
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AVIF support and next steps

At Netflix, we are also working on HDR images for the NetflixOf M= UIZE [t HDR O|0|X|E H|Zt5t11 0[2{&F HDR
Ul and are planning to use AVIF for encoding these HDR O|0|X|Z QITESt= O] AVIFE AtREH ASIQIL|CH

image assets.
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S EE i | Optimizing Content Quality Control at Netflix with
| x5} Predictive Modeling
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https://netflixtechblog.com/optimizing-content-quality-
control-at-netflix-with-predictive-modeling-712281658ab9
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Operations, Branded Content QC, Localization QC
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QC(Auto QC/Inspection as a service)& FHTUTE AHg QC= 1T ZZA| A [0
SR FH=IF UEYA 7R A4S FFoHEA, AY 7Het FY o R Al E e
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Encoding & Media

AUTO QC / INSPECTION AS A SERVICE ————— PiPeline Teams
(1aas) _manage these pre-
ingest checks
Scope: Does the file meet basic requirements outlined in our spec?
Fulfillment Was it delivered in a supported codec and free of common technical errors
Partner (Automated QC error codes).

~_

Managed by
_
MANUAL QC Catalog QC Team

Qualifies customer impact. Is the content consumable?
Is the content of poor quality?

|

LIVE ON SITE

a9

Sitten kun kdénnyimme-

. QC Operations / £X{ : Netflix Partner Help Center

House of Cards: Season 3: *Chapter 29" & 1104088
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2110, 11. Spot QC & Full QC / £X : Netflix Partner Help Center
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Content Partner Automated Inspections ML Model

a

m ﬂ “ D Live on Site
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Fulfillment House Encoding Manual QC

12112, Predictive Quality Control / £X : Netflix Tech Blog
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