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2. IntrOd uction Introduction

MPEG-H Audio is a Next Generation Audio system that represents the state of the
art in audio technology. The overall system has already been standardized and is
being deployed. However, more detailed insights are required to ensure comprehen-
sive knowledge of current applications and a reliable basis for future research. To
this end, Fraunhofer IS has created a range of tools that encourage professional
users to work with MPEG-H Audio and share their practical insights to further aca-

demic research.

The MPEG-H Audio system excels through its unique personalization features. They
enable the creation of fully adjustable dialogue levels, customizable audio descrip-
tion, multiple languages, and even interactive object positioning. As a result, users
can tailor their experience to individual preferences and requirements. MPEG-H Au-
dio delivers these unprecedented customization options as well as immersive sound
on every kind of playback device - from home theaters to 3D soundbars to mobile

devices.

The MPEG-H Authoring Suite (MAS) is a toolset that showcases how the production
of MPEG-H Masters can be adapted and how workflows can be optimized to use the
full potential of this new approach to audio creation. The MAS covers the complete
production, delivery, and playback chain of the MPEG-H Audio system and trough
this, it enables comprehensive insights into the experiences of creators, providers,

and audiences.

If you want to share your insights with us, please get in touch with mpegh-feed-

back@iis.fraunhofer.de.
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3. MPEG-H Authoring Tool (MHAT) MPEG-H  Authoring  Tool

(MHAT)

Easily add MPEG-H Audio metadata to existing mixes

The MPEG-H Authoring Tool (MHAT) is a software tool for macOS and Windows that
makes it possible to create MPEG-H Audio metadata for existing audio material. The
MPEG-H Authoring Tool enables easy MPEG-H Authoring without the need for an
additional Digital Audio Workstation (DAW). You can define specific MPEG-H Audio
parameters, instantly listen to your configurations, and export your authored mixes
as MPEG-H Production Format (MPF), MPEG-H BWF/ADM, MPEG-H MXF/S-ADM, or a
template XML file.

Highlights:

e Supports monitoring layouts up to 22.2

e MPEG-H Audio metadata authoring with previously produced wave-files
e Combination of channel-based components and dynamic audio objects

e Interactive component gain and position features

e Supports multilingual content and labels

e Binaural monitoring for immersive audio reproduction over headphones
e Advanced binauralization control on component level

e Import and export of MPF, MPEG-H BWF/ADM, and MPEG-H MXF/S-ADM
e Export session templates for use in broadcast devices

e Streamlined export and loudness measurement
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4. MPEG-H Authoring Plug'in (MHAPl) MPEG-H Authoring  Plug-in

(MHAPi)

Create interactive, immersive MPEG-H Audio scenes

The MPEG-H Authoring Plug-in takes you through all steps of creating object- and
channel-based MPEG-H Audio productions with a VST3- or AAX-enabled Digital Au-
dio Workstation (DAW). The resulting immersive and interactive MPEG-H Audio
scenes can be exported to MPEG-H Production Format (MPF), MPEG-H BWF/ADM,
and MPEG-H MXF/S-ADM. They contain audio and metadata and are ready for dis-
tribution through MPEG-H enabled channels.

Import static and dynamic metadata from existing MPEG-H Production Format files,
combine channel-based components and dynamic audio objects, and add interaction

as well as immersive audio.
Highlights

e Combination of channel-based components and dynamic audio objects

e 3D panning of dynamic objects for immersive content

e Dynamic Gain Sequences

e Interactivity features for component gain and position

e Create labels in multiple languages for global audiences

e In-depth documentation and template sessions for Pro Tools, Nuendo, Reaper,
and Sequoia

e Export to MPEG-H Production Format (MPF), MPEG-H BWF/ADM, MPEG-H
MXF/S-ADM, and XML Template for AMAUs

e Supports monitoring layouts up to 22.2

e Binaural monitoring for immersive audio reproduction over headphones

e Advanced binauralization control on component level

e Improved routing capabilities

e Additional component layouts for better DAW integration (7.1+2, Quad
Height, etc.)

e Assisted authoring mode for faster MPEG-H Authoring
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5. MPEG-H Production Format Player (MPF Player) MPEG-H Production Format

Player (MPF Player)

Check your mix before delivery

Ensure your creative work meets highest quality standards. Check various render lay-
outs before you encode and deliver your production. The MPF Player enables you to
verify A/V sync, review scene authoring, and preview interactivity. The MPF Player
supports MPEG-H Audio masters in MPF or BWF/ADM formats as well as a variety of
video formats, such as ProRes422 in a MOV or H264/H265 in an mp4 container. It also
supports video in MXF containers (Audio needs to be loaded separately in that case,
please refer to the User Manual for details). With the MPF Player, you can also mon-
itor files in a variety of different render layouts before delivering or encoding your

production.
Highlights

e Pre-listen to mixes for various rendering layouts
e Check master files for A/V sync
e Visual metering of all audio signals

e Supports widely used video formats (ProRes422, H264/H265)
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6. MPEG-H Info Tool (MHIT) MPEG-H Info Tool (MHIT)

Keep track of your project’s metadata

The MHIT provides an insight into file-related information as well as a scene over-
view of an MPEG-H Master including all metadata. It can also perform automated

tests for ADM-based content.

See all information associated with content masters supported by the MPEG-H Audio
system, from file-related information (e.g., date of creation, file size) to a represen-
tation of the metadata carried in the file (e.g., labels, number of presets). The Scene
Summary provides a well-structured list of information with several levels of detail.
The unfolded tree view shows all metadata of an MPEG-H Scene that is relevant for
those who need a deeper insight into the details. In addition to providing infor-

mation, the MHIT is also equipped with automated tests for ADM-based content.
Highlights

e Analyses master files of various formats
e Validation of ADM-based content against ADM profiles that can be ingested
into the MPEG-H Audio system

e Scene Summary showing the metadata carried in an MPEG-H Master
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7. MPEG-H Conversion Tool (MCO) MPEG-H  Conversion  Tool

(MCO)

Your interface to the MPEG-H Audio ecosystem.

The MPEG-H Conversion Tool (MCO) converts MPEG-H compliant content masters
between different file formats. It serves as an interface to the MPEG-H Audio eco-
system and supports the import and export of MPEG-H Master files. Thanks to the
option to import BWF/ADM files that were created by other tools, it is now possible
for content creators to use their preferred toolkit for production. After conversion
in the MCO, the resulting files can be edited and enhanced using the other MAS
tools’ advanced feature set. That way, MPEG-H authoring integrates easily into most

existing workflows.
Highlights

e Supports import and export of MPEG-H MXF/S-ADM
e Supports import of IMF/MXF/IAB and DCP/MXF/IAB
e Support for MPEG-H Masters with up to 32 channels
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8. MPEG-H EnCOding and MUXing Tool (MHEX) MPEG-H Encoding and Muxing

Tool (MHEX)

Finalize and distribute your production

The MPEG-H Encoding and Muxing Tool (MHEX) supports content creators in the
production and evaluation of the MPEG-H Audio system. Its purpose is to encode
audio data using the Fraunhofer MPEG-H encoder and multiplex it into several out-

put formats — optionally with a pre-encoded video track.

The software tool for macOS and Windows converts MPEG-H Audio compliant con-
tent masters between different file formats. The MCO serves as an interface to the
MPEG-H Audio ecosystem and supports the import and export of MPEG-H Master
files. Thanks to the option to import BWF/ADM files that were created by other tools,
it is now possible for users to use their preferred toolkit for production. After con-
version in the MCO, the resulting files can even be edited and enhanced using the
other MAS tools’ advanced feature set. That way, MPEG-H Aauthoring integrates

easily into most existing workflows.
Highlights

e Supports encoding of MPEG-H Master files and predefined configurations
e Enables audio-only encoding

e Supports various output formats (e.g., MP4, DASH, HLS and TS)
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9. MPEG-H VVPlayer (MHVP) MPEG-H VVPlayer (MHVP)

Get the full MPEG-H Audio experience

With the MPEG-H VVPlayer you can play encoded MPEG-H Audio mp4 files and adapt
all customizable features during playback. From language selection in films to
changing instrument positions in audio-only files, it lets you control various features
during the playback of MPEG-H Audio media files. Depending on the authoring and
encoding, these can include interactivity (through presets or advanced customiza-
tion), language selection, configuration of the rendered target layout, and persis-

tency of the configurations that users made in a scene.

It facilitates access to important MPEG-H Audio parameters and can enable listeners
to validate content features as they experience the rendered output of the MPEG-H
Master on speakers or headphones. The MPEG-H VVPlayer also plays back video
tracks in addition to MPEG-H Audio.

Highlights

e Playback of MPEG-H Audio media files including support for H.264/AVC and
H.256/HEVC video. Video decoding capability relies on OS-level decoder sup-

port
e Output of decoded audio to various sinks including binaural playback on
headphones
e Supports personalization and interactivity features of the MPEG-H Audio sys-
tem
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10. Technical details and requirements Technical  details  and

requirements

Recommended system requirements:

e macOS 12.0 or later

e Windows 10 and 11

¢ Intel-compatible CPU (minimum 2GHz recommended)
e Memory: 2GB RAM

e Supported sample rates: 48kHz and 96kHz

MPEG-H Authoring Plug-in:

e Supported audio plugin interfaces: AAX, VST3
e Supported operating systems: any AAX Pro Tools- or VST-compatible host
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