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From per-title encoding to audience-adaptive encoding




Let’s assume you’re familiar with this already
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1920x1080 @ 6 Mbps
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1920x1080 @ 6 Mbps 960x540 @ 365 Kbps
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Two options:

1. One ladder per device
2. Hybrid ladder
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What if you want to apply PTE techniques to a
mixed set of viewing conditions?

[Ty

&2 Terminator: Dark Fate - HD-Tr: X +

o () Not Secure | hd-trailers.net/movie/terminator-dark-fate/

B Management Mee...  rux Mux Video in Mux... Product Requests...

marks Editor - Mux Blog... @] Mux Target Accou...

< Search il & 10:58 AM gGsrmm

&

Top Stories  Add Favorite Team

NFL players honor fallen soldiers on
Memorial Day

Patriots TE Watson discloses failed drug
test

gy

5 1!.‘% f
-‘.{_.‘:“-_‘_IJ l?& ._'!
il m Fx,

Around The NFL
Samuels: Steelers' duo 'could be really

Terminator: Dark Fate - Trailer - 480p (2 of 5)

X



You have three decisions to make.

- 1. Max target quality
- 2. Min target size

- 3. Number of renditions




And you need three things.

— 4. Per-title encoding data
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- 5. Audience bandwidth data
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- 1. Max target quality

[VMAF 94]  [1080p]




2. Min target size

[VMAF 94]  [1080p]

%[2% of users]§ [240p]




- 3. Number of renditions
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5. Audience bandwidth data

6. Audience resolution data
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5. Audience bandwidth data
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6. Audience resolution data
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What did we just do?
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What did we just do?

Optimized top bitrate
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Optimized top bitrate

PTE top resolution
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PTE top resolution
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Optimized top bitrate

PTE top resolution
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One last thing:
How do you measure this?
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Resolution Fit

__________________________________________________________________________________________________________________________________________________ StaticLadder ~ Audience Adaptive Ladder

_________________ Upscaling (Average) ~ 656%  1387%

_________________________ Upscaling (95%) ~ 3536%  6730%

~ Downscaling (Average) 25.81% ' 2097%
Downscaling (95%) [2.27 % """""""""""""""""""""""""""""""" """""""""""""""""""""""""""""""""""""""""""""""" 7306% """"""""""""""""""""""""""""""""""""""""""""""""

162,135 video views, measured October 2019
MUX Mid-sized OTT platform




Rebuffering

________________________________________________________________ Static Ladder  Audience Adaptive Ladder

_ Rebuffering Percentage e4% . 821%

Rebuffering Frequency 0 14/minute O15/minute ..

Rebuffering Duration (50%)  153seconds 166seconds
Rebuffering Duration (95%) 1996 seconds 22.53 seconds

162,135 video views, measured October 2019
MUX Mid-sized OTT platform




2. Measure the actual ladder
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Not like this

Pull requests Issues Marketplace Explore

Netflix / vmaf ® Watch~ = 389 % Star 13k Y Fork 301

<> Code Issues 35 Pull requests 5 Actions Projects 0 Security Insights

Perceptual video quality assessment based on multi-method fusion.

0 1,034 commits I 23 branches [T 0 packages © 14 releases 22 42 contributors 5s Apache-2.0
6 O I |




Like this

Pull requests Issues Marketplace Explore

MUX

muxinc / vmaf_analyzer @unwatchv 16  %star 1 ¥Fork 0
<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security Insights Settings
Estimates the average delivered VMAF for hls manifests Edit

Manage topics

D 15 commits ¥ 2 branches @ O packages © O releases 22 2 contributors
]| ]



Pull requests Issues Marketplace Explore

Netflix / vmaf ® Watch~ = 389 % Star 13k Y Fork 301

<> Code Issues 35 Pull requests 5 Actions Projects 0 Security Insights

Perceptual video quality assessment based on multi-method fusion.

0 1,034 commits I 23 branches [T 0 packages © 14 releases 22 42 contributors 5s Apache-2.0
I S |

For a single encode,
what is the quality?
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Pull requests Issues Marketplace Explore

muxinc / vmaf_analyzer @unwatchv 16  %star 1 ¥Fork 0
<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security Insights Settings
Estimates the average delivered VMAF for hls manifests Edit

Manage topics

D 15 commits I 2 branches @ 0 packages © 0 releases 42 2 contributors
—

For an ABR ladder and multiple viewers,
what is the average quality seen?
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