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Overview
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https://github.com/cta-wave/mezzanine
https://github.com/cta-wave/Test-Content
https://github.com/cta-wave/dpctf-deploy
https://github.com/cta-wave/dpctf-tests
https://github.com/cta-wave/device-observation-framework
https://github.com/cta-wave/Test-Content
https://github.com/cta-wave/Test-Content
https://conformance.dashif.org/
https://conformance.dashif.org/
https://conformance.dashif.org/
https://github.com/cta-wave/Test-Content-Generation
https://github.com/cta-wave/Test-Content-Generation
https://github.com/cta-wave/Test-Content-Generation

Mezzanine Content

« Annotated video content in different resolutions

+ Based on big buck bunny for 60Hz and fractional frame
rates & an EBU sequence from Croatia for 50Hz.
« Green frame on the start and red frame on the end.

« Annotations burnt into the video

+ Rotating QR code for observation framework.

« Human-readable text for debugging.

« Same information as in the QR code.

 Bit pattern for TV manufacturer in-house use.

* Flashing square with beeps for simple A/V sync testing.
+ Red triangles to check all content is visible.
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CMAF Test Content

 Encoded & validated mezzanine content

«  CMAF media segments / fragments.
* Metadata describing media segments provided in the
form of a DASH MPD.

« Groups of streams encoded for each
technology

« Testing combinations of content options.
 Testing content options individually for debugging.
* Resolutions for testing CMAF switching sets.
 Special content for testing splicing, encryption, ...

1. { "resolution": "1920x1080", "framerate" avc3
25, "bitrate": "5000", "input":
"cre 1_1920x1080@25_30.mp4" }

® C O nte n t \/a | i d a -t i O n 1. (”rcﬂs?\ution”:v"'IQZO“XWOB?"”{"'v'framcratc” avel+3

«  DASH-IF content conformance validator checks the
content is valid CMAF.

00:00:09.000

on": "1920x1080", "framerate": avcl
e": "5100", "input”
L1.1920x1080@25_30.mp4" }

=
Page 4 CCSUBS@MWS - Extending the WAVE Streaming Media Test Suite: Toward Automated Subtitle Testing % Fraun hOfer
FOKUS



Content Conformance Validator

+ Media Presentation Description (MPD) Validation

«  Ensure MPD is well formatted XML
*  MPD is properly structured according to the DASH schema
*  MPD-level signaling is correctly implemented

Manifest

Enabled Modules

« Segment Validation

* Media content validation at the container level
« Media is properly formatted and in line with the standards

e Cross Validation

 Cross-validation of MPD-level elements and attributes
against the media content they signal

 Ensures that the hierarchy and relationships between the
content's components are correctly aligned
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URL File Upload Text Input

https://dash.akamaized.net/akamai/bbb_30fps/bbb_30fps.mpd

Segment Validation
DASH-IF
CMAF
CTA-WAVE
HbbTV
Latest XSD
DVB (2018 xsd)
DVB (2019 xsd)
DASH-IF IOP Low Latency
DASH-IF Interoperability
Dolby
Automatically detect profiles
Disable detailed segment validation output
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HTML & JavaScript Templates

« Media codec / technology independent Y © o veviivo o st x [ :
) & C m 25 github.com/cta-wave/dpctf-tests (KA« ¢ ] '
*  Exercise MSE (and EME) playback. ’ ’
. . . e . 55 License =
» Algorithms documented in WAVE Device Playback Specification. o ReevE 7
« Common library that reads and plays CMAF content based on Templates
metadata in DASH MPD id file specification
sequential-track-playback sequential-track-playback.html 8.2
N H H H dom- -to-f random-access-to-fragment.html b
« Mixture of templates for either video or audio or for e e == oo zj
both Vldeo & aUdIO 9 Examples switching-set-playback switching-set-playback.html 8.5
*  Sequential Track Playback: Play a CMAF video or audio track reouor playbacicobchunied:  teguarpabacicobehunie: g
fI’Om beglnﬂlhg tO end regular-playback-of-chunked- regular-playback-of-chunked- 87
° Random ACCESS to Fragment, Random ACCESS to Time: Play a content-non-aligned-append content-non-aligned-append.html
. . . . playback-over-wave-baseline- playback-over-wave-baseline-
CMAF video or audio track from somewhere in the middle. splice-constraints splice-constraints.html a8
* Switching Set Playback: Play a CMAF switching set, switching out-of-order-loading out-of-order-loading html 89
between tracks a-t Varlous pO”TtS overlapping-fragments overlapping-fragments.html 8.10
« Buffer Underrun and Recovery: Playback terminating. ol T R
]
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Test Runner (TR)

I
Expires  06/06/2024, 17:40:26

Labels Add

Filters validated beta long duration

Exclude Filters  vaidated veta (long duration )

Test Groups
One or more beta test selected. For more information please see the docs

Al None

All local All online

HBBTV local HBBTV online []> cads-local
[[J> cads-online
[[J> caaa_sets-local
[[]> caaa_sets-online
[[J> caac_sets-local
(] » caac_sets-online
[[)> camc_sets-local

[]> camc_sets-online

[71> ceac-local

« The CTA WAVE Test Runner is built on top of W3C Web
Platform Tests (WPT) to make tests accessible on

embedded devices (TVs/STBs). Features:

*  Remote server manages test sessions and results
+ Custom wrapper executes tests in single window
+ Configure session using companion device by scanning

QR code

B0 WAVE

NEB APPLICATION VIDEO ECOSYSTEM

CTA WAVE Streaming Media Test Suite

GitHub - DPCTF Specification

New test session

Token: 5el25574-4e5a-1lee-a416-0242ac110003
Expires: 08/09/2023, 17:44:12

(Session start revokes expiration.)

Configure a new session on a second device by scanning the QR-
Code, or click the button:

= Configure Session

The tests will start running in this window, as soon as the session is

started from the configuration view.

REST API for full automation and integration into other
systems and workflows

Companion web app to configure, run and monitor test
sessions running on DUT (Device under Test)

Export test results as JSON or HTML

=
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Observation Framework (OF)

» Processes recordings from the camera and reports results
to the test runner.

* Results are merged into the results from when the test
was run.

* Two steps:

 Extraction of QR codes from the recording.

Processing of data from QR codes against test
procedures in the WAVE Device Playback Specification
(CTA-5003).

» OF generates log files and debug output for developers to
analyse when a device is reported as failing.

=
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JCTA

Demo of CTA WAVE Tests on HbbTV Terminal at Fraunhofer FOKUS TV Lab

I
0 WAVE
WAVE Streaming Media Test Suite - Devices
GitHub - DPCTF Specification
—_—
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Testing and Validation on HbbTV Terminals

CTA WAVE Streaming
Media Test Suite

|
L]
® [ ]
E WAVE '/ I“ Ubuntu VM at Fraunhofer |
WEB APPLICATION VIDEO ECOSYSTEM "l] FOKUS Data Centre
Playout Laptop - S
(TS Stream) g
e DekTek DVB Modulator
Any Smartphone to Recording for Later
scan QR code of observation. We used a
Session configure, Configure Smartphone with 120FPS
Start and monitor Start Test (Disabled some features
session session like auto-focus,...)
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fo.

Launch Test Runner Landing Page

HbbTV Terminal (DUT)

@ Recording
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WAVE Streaming Media Test Suite
Where to start?

@ ( ] sem WAVE Streaming Media Test @ X + >
— < C M °5 cta.tech/Resources/Standards/WAVE-Project/WAVE-Streaming-Media-Test-Suite-Devi... Yt Im} R2 ‘ :
* VISIt the CTA WAVE Landlng Page Of ) CTA TOPICS WHO WE ARE RESOURCES GET INVOLVED
the Test Suite and read the B
description: LINK
* View and read the Test Suite . \/\/A\/E
Explainer carefully

e Visit the Test Suite main GitHub
Repo: dpctf-deploy and follow the
instructions in the README

* v3.0.0 released 3 weeks ago: DPCTF
Deploy v3.0.0

Streaming
Media Test

Suite -
Devices

Source: https://www.cta.tech/Resources/Standards/WAVE-Project/WAVE-Streaming-Media-Test-Suite-Devices
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https://www.cta.tech/Resources/Standards/WAVE-Project/WAVE-Streaming-Media-Test-Suite-Devices
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https://github.com/cta-wave/dpctf-deploy
https://github.com/cta-wave/dpctf-deploy
https://github.com/cta-wave/dpctf-deploy/releases/tag/v3.0.0
https://github.com/cta-wave/dpctf-deploy/releases/tag/v3.0.0
https://www.cta.tech/Resources/Standards/WAVE-Project/WAVE-Streaming-Media-Test-Suite-Devices
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FAMIUM Streaming Media Test Suite
Supported Players and Platforms

: ., DCTA
+ Extenstion on WAVE Streaming Media Test Suite

+ Additional test cases focussing on native and 3rd party players nuU 1V e

 Extensive Platform / Player support
* Integrated ABR Testbed to simulate variying network conditions I I Z E N

* Metric Reporting and Playback analytics via FAMIUM SAND

* In-Browser (using WebAssembly) DASH content validation (WIP)
» Players We

«  Plain MSE/EME Player (according WAVE Device Playback Spec) HTML
* Dash.js (hls.js WIP)
* Native DASH Players (HLS WIP): HbbTV, Tizen, WebOS, ExoPlayer

- Platforms Android s

*  Web (Desktop / Mobile)
* HbbTV

- Samsung/Tizen HEN d h .
- LG/WebOS === (dS J S
* Android

=
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Demo in dash.js and ExoPlayer on Android TV at Fraunhofer FOKUS TV Lab

Token: cc7c6eba-ab19
Expires: 25/11/2024,12:1

(Session start revokes e:

& Configure a new session on a
or click the button:

= Configure Session

The tests will start running in thid
started from the configuration vie
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Toward Automated Subtitle Testing

= Nttps://github.com/cta-wave/device-playback-task-force/issues/123
000 O re

https://qithub.com/cta-wave/dpctf-tests/issues/22 1

® 0 ® O relaxtoler i
® 0 ® O howv

¢ 5> ¢ R [ BON ) ) how WAVE might test timing - X ar v

« > C m (=

(G LT rel:
C @YD relax toler

Looking at the r;
accuracy of curl
Clause 8.2.5.2 0

« > C M

We've had several
instead of currentT

@nigelmegitt in ct

<« > C Mm 25 github.com/cta-wave/dpctf-tests/issues/221

x O @ @

how WAVE might test timing accuracy of TextTrackCue onenter and onexit #221 3

‘ nigelmegitt last m¢

1 ‘ nigelmegitt 3 weeks ago
Sorry to dive in here wi
practice to use current
it's actually unacceptal

The presente

Thanks @jpiesing happy to discuss further. | may indeed be missing context.
+/- (2/framer; -

This issue is create

accuracy of TextTh | think it's important to recognise that the page might hypothetically provide any code at all in the

TextTrackCue onenter() and onexit() handlers, so it does make sense to measure Performance.now
at the beginning of the handler.

The same text is
Apologies if this is off-

(2/12.5 + 0.02) = timing should be used, Here are a range of
=1 ossibly with range lim
ggi : ggg L | 3 ! 2 1. onenter, draw | However there's also a feasible way to constrain that code to a standardised worst case activity, for

Looking at most
Failures above 1

We could either
useless for the 1

¢ Quantisation errors

e There are long-sta
shot changes temg
Guidelines.

®
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is relatively sin
than textis to |
a 120Hz recort
2. onenter, draw |
fail, onexit, ren
iteration to det
some of the sg

example using the passing test stimuli from w3c/imsc-hrm-tests to generate HTML fragments (e.g. using
sandflow/imscJS and having the onenter handler replace the contents of a specific caption <div>
element with that fragment, and measure the time until the redraw has completed.

The tests in that repo are designed to stress the threshold points of IMSC-HRM: typically, the failing
tests are just beyond the threshold, and the passing ones are minimally before or at the threshold. For
example, the test dur@eil-fail.ttml isidentical to dur@el-pass.ttml except for the addition of a single
character.
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What are the specific aspects we aim to evaluate?

« Timing:  Positioning: « Other aspects:
» subtitles are displayed in the « Text size, font, color,

«  When to show/hide subtitles correct position

<reseved area for subtitle testing> <reseved area for subtitle testing>

—/‘
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Proposal to extend the Streaming Media Test Suite by incorporating Subtitle Testing
support.

1. Use exiting Mezzanine Video Content from the Test Suite
(or check if subtitle area needs to be modified)

2. Prepare (or use existing) Mezzanie Subtitles/CC content

3. Create WAVE Content (DASH/CMAF) including subtitles
(which formats?)

4. Use the Test Suite (resuse existing sequential track
playback test) to play video with subtitles (extend tests to
show subtitles using TextTrackCue.onenter()/onexit()).

5. Extend Observation Framework to support subtitle | am subtitle 123456
observation

=
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Contact

Dr. Louay Bassbouss

Senior Project Manager R&D

Phone +49 (30) 3463-7275
louay.bassbouss@fokus.fraunhofer.de

Fraunhofer FOKUS

Institute for Open Communication Systems
Kaiserin-Augusta-Allee 31

10589 Berlin, Germany
info@fokus.fraunhofer.de
www.fokus.fraunhofer.de
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