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This meno regi sters and docunents the 'haptics’ top-level nedia type,
under whi ch subtypes for representation formats for haptics may be
regi stered. This docunent also serves as a registration for a set of
subt ypes, which are representative of sone existing subtypes already
in use.
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I nt roduction

The term ' haptics’ refers to the generation of touch-rel ated
sensations in a device or interface. Haptics is widely used in
consumer devices in order to provide touch-based feedback to users
The nbst common use of haptics is in nobile devices, where it is used
to provide feedback to users interacting with the touchscreen, e.g.,
typing on a virtual keyboard. Haptic technologies are unlike audio
and visual enabling technologies in the sense that they require sone
formof actuation in order to create a tactile sensation. For nobile
phones and gane controllers, these actuators are typically small
vibrating motors. For |arge touchscreens in vehicles, these
actuators can be specialized piezoelectric materials. Haptic
capabilities are found in nearly every nodern smartphone, gane, and
virtual reality controller, making these devices an ideal target for
enhanced nedi a experi ences.

Internet Media Types [ RFC6838] are used to |abel content carried over
Internet protocols. This docunent defines a new top-Ievel type,
"haptics’, according to [RFC9694]. This top-level type indicates
that the content specifies haptic data. Under this top-Ilevel type,
different representation formats of haptics nmay be registered.

Background and Justification

Haptic signals provide an additional |ayer of entertai nnent and
sensory inmmersion for the user, when conbined with audi o and vi deo
signals. Haptic tracks, in separate files, can be conbined with
audi o/ video files and played back in sync to provide an overal

i mersive nedi a experience (audio, visual, tactile) for the user.
More recently, haptic tracks enbedded in standard file formats, such
as | SOBMFF (1 SO Base Media File Fornat), enable playback of the
haptic signals over one or nore actuators, simnmultaneously with audio
and vi deo playback [I SOBMFF-1S]. Haptic signals are also part of
medi a streans that use RTP, such as those for stream ng games, XR
and wear abl es.

.1.  MPEG | SOBMFF

Hi storically, there has not been a registration of formats for
haptics. However, haptics was proposed as a first-order nedia type
(at the sanme | evel as audio and video) in | SOBMFF in April 2020. The
proposal has since progressed to International Standard, and was
published in January 2022 [ISOBMFF-1S]. Haptics is officially part
of the 1SOIEC 14496-12 (1 SOBMWF) standard, 7th Edition. Gven this
devel opnment, a strong case can be made for haptics to be added to the
list of top-level media types recognized by the | ETF.

We envision the foll owi ng designations for haptics in nmp4 files, once
the top-level type 'haptics’ is registered:

* "haptics/nmp4’ - mpd files with just haptic tracks and no audio or
video in them (e.g., stream ng ganes, haptics files for haptic
vests, belts, gloves, etc.)

* 'video/np4’ - np4d files with video, audio, and haptics (to ensure
consistency with existing np4 files with video content)

* Taudio/nmp4’ - mp4 files with audio and haptics (to ensure
consi stency with existing np4 files with audi o content w thout any



Vi deo)
2.2. Haptic Sub-Mdalities
There are nultiple sub-nodalities of haptics:
* Vibrotactile (touch, vibration)
* Kinesthetic (force feedback)
* Surface (surface friction)
* Spatial, non-contact (ultrasound)
*  Thermal (tenperature)

Therefore, designating 'haptics’ as a top-level nedia type enables
the definition of data formats pertaining to these sub-nodalities in
a nmore streanmined manner. This would not be possible if "haptics
were to be placed under other top-level types like "audio', ’'video,
or 'application’

2.3. Anot her Human Sense

The top-level nedia type 'audio pertains to the human sense of
hearing; the top-level nedia type 'video pertains to the hunan sense
of seeing; so it only nakes sense for the (equally inmportant) human
sense of touch to be represented by another top-level nedia type
"haptics’. Placing 'haptics’ under 'audio or ’'video is not
reflective of the kinds of files or use cases that would need haptics
but have not hi ng what soever to do with audi o or video.

2.4. Commercial Uptake

Haptics is rapidly becom ng a standard feature of consumer electronic
devi ces. For exanpl e:

* i Phone (231+ million units sold in 2023 [i Phone-Sales]): built-in
support for haptic-encoded data

* Android (1.27+ billion units sold in 2023 [ Androi d- Sal es]
[ G obal Smart Phone- Sal es]): APl support of haptic buffers

* WBC (HTM. vibration APl [WBC-Vibration]): Optionally supported in
mobi | e web browsers. WBC has al so defined vibration extensions
for ganepads [ WBC- Ganepad]

* Game consoles (45+ million units sold in 2023
[ GameConsol e- Sal es]): MS Xbox, Sony PlayStation, N ntendo Swtch,
et c.

* XR devices (30+ million units sold in 2023 [ XRDevi ce- Sal es]):
OpenXR haptic API

Haptic nmedia is expected to be comonly exchanged between these
devices. Since they represent the najority of consuner el ectronics
(CE) devices, a strong case can be nmade for 'haptics’ as a top-Ileve
medi a type

2.5. Haptic Data Formats in Use

There are nultiple instances of existing haptic data formats that

will live as sub-types under the proposed 'haptics’ top-level nedia
type. Wiile these subtypes have *not* been standardi zed (yet), the
preval ence of these haptic data formats in a | arge nunber of devices
around the world, pre-dating the standardization of haptic tracks in



| SOBMFF, provides a conpelling argunment for ’haptics’ to be
designated as a top-level nedia type:

*

"ahap’: The AHAP haptic data format [AHAP] is currently the

standard encoding on all i OS devices + i OS connected gane

peri pherals. The format has seen usage and adopti on beyond Apple
devices as well, with decoders avail able for Android and ot her XR
syst ens.

"0gg’ . Google has introduced a proprietary extension to the OGG
format in the latest version of Android 11. This encodi ng enabl es
haptic media to be stored in OGG files.

"ivs': The IVS haptic data format [ MPEG Hapti cs-Encoder] is in
use:

- In nobile phones fromLG El ectronics (specifically, the nodels
V30, V40, and the newest V50) that are sold worl dw de

I n gam ng phones from ASUS (specifically, nodels ROG ROG Phone
I'l, ROG Phone 3) that are sold worl dwi de

hapt’: The HAPT haptic data format is currently a vendor-specific
format that is in use:

- In nobile haptic advertising (for WBC devi ces)

- The foll owing Japanese gane devel opers use the HAPT format as
part of | mrersion’s TouchSense SDK:

0 KLAB: https://ww.kl ab. conf en/

0 Craft&weister: https://ww.crafts-neister.co.jp/pc/
conpany_en. ht m

- Tencent is using the TouchSense SDK for their popul ar social
medi a application QQ and |ive stream ng applicati on NOWN
"I mrer si on Announces Tencent Licenses TouchSense Technol ogy to
Del i ver Next-Generation Interactive Experiences" (https://web.a
rchi ve. or g/ web/ 20241201160955/ htt ps: // www. busi nesswi r e. conf news
/ home/ 20171026006443/ en/ | nrer si on- Announces- Tencent - Li censes-
TouchSense%C2%AE- Technol ogy- Del i ver)

G ven the wi despread use of these subtypes, it nmkes sense for
"haptics’ to be a top-level nedia type.

2. 6.

Haptic Subtypes (Envisioned Standards)

The MPEG | SOBMFF proposal included an informative annex of known
haptic coding formats with proposed FourCCs (four-character codes)
for them The first two, hnpg and hjif, have been regi stered per
this docunment and have al ready been standardi zed in | SO | EC 23090- 31:
Haptics codi ng [ MPEG Haptics-Coding]. As for the renmaining codes,
once the format nanmes have been finalized and standardi zed, these
types should al so be registered as subtypes of the 'haptics’ top-

| evel nedia type:

*

"hnpg’': the MPEG | haptics streamabl e bi nary coding fornmat
described in I SO I EC 23090-31: Haptics coding
[ MPEG Hapt i cs- Codi ng]

"hjif’: the MPEG | haptics JSONbased interchange format descri bed
in |1SQIEC 23090-31: Haptics codi ng [ MPEG Hapti cs- Codi ng]

| EEE 1918.1.1 vibrotactile coding standard [| EEE-191811] being
devel oped under the IEEE Tactile Internet initiative as part of
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the 5G U tra-Reliable Low Latency Comuni cation (URLLC) profile.
Format nane is yet to be finalized

* Enunerated effects haptic coding format (based on MDI). Fornmat
nane is yet to be finalized

* Audi o-to-vibe haptic coding format (automatic audi o-to-vibration
conversion algorithns). Format nane is yet to be finalized

"application’ Top-Level Type Not Suitable

From the above arguments, it is clear that haptics does not really
bel ong under any other nedia type. To reiterate, there are three
mai n reasons why the "haptics’ nmedia type does not fit under the
"application’ top-level type:

* haptics connects to a sensory system touch/notion, directly, and
is nore specific than the abstract 'application’ type, and

* Tapplication’ has historically been used for applications, i.e.,
code, which neans it is viewed and treated with great care for
security. 'haptics’ is not code, just as 'audio’ and 'video are

not code either

* haptics is a property of a nedia stream it is not an application
under any normal definition. As such, it should be its own type.

Security Considerations

Haptics are interpreted data structures that represent collections of
different media rendering instructions intended to be decoded and
rendered on target device hardware. Haptic data can be represented
as collections of signal data and/or descriptive text in XM./JSON or
a sinmlar format. Signal data is typically not executed by endpoint
processors and represents mniml security risk. Descriptive text is
typically parsed and represented in nmenmory using standard XM. data
structures. This data is utilized to construct one or nore signals
that are sent to the endpoi nt devi ce hardware.

Because of the nedial/rendering nature of the data path for haptic-
coded data, the security profile of haptic data is expected to be
largely consistent with the security profile of visual and audio
medi a dat a.

As with any synthesized nedia data (audi o, video, and haptics), there
is a security risk associated with execution of comuands based on the
descriptive encoding either through its inherent extensibility or
through the insertion of arbitrary executable data in the descriptive
format itself. Indeed, nedia rendering systens are normally
implemented with a mx of user and kernel space execution since these
media nmust ultinately make their way to a hardware system In
theory, malicious instructions present in descriptive haptic nedia
have the potential to execute arbitrary code in kernel space,

ef fectively bypassing system perm ssions structures and/ or execution
sandboxes.

Haptics, audi o, and video nedia have w despread use and carefu
attention should be paid by operating system and device driver

i npl ementors to ensure that synthesis and rendering signal paths do
not provide attack surfaces for malicious payl oads.

Thermal haptic devices (that provide a sensation of heat) and

ki nesthetic haptic devices (that provide force feedback) could
potentially injure users if the heat or force, respectively, are not
properly controlled or inadvertently exceed safety |evels.

I mpl enentors need to ensure that adequate neasures are taken to



prevent such scenari os.

These security considerations apply to the subtype registrations
described in this docunent as well as all future haptics
regi strations.

4, | ANA Consi der ations

| ANA has registered "haptics’ in the "Top-Level Media Types" registry
defined in [ RFC9694] and regi stered several subtypes. |ANA has also
added 'haptics’ as an alternative value of "Type Name" in the nedia
types registration form [ Medi a- Type- Req] .

4.1. Definition and Encodi ng

"haptics’ is the prinmary nedia content type that indicates the
content identified by it requires a certain haptics subsystem such as
|l ow| evel haptics APIs, which in turn will require hardware
capabilities such as one or nore actuators to render the haptics
medi a. The 'haptics’ nedia type does not provide any specific

i nformati on about the underlying data fornmat and how t he haptics

i nformati on should be interpreted -- the subtypes defined within a
"haptics’ tree nane the specific haptic formats. Unrecognized
subtypes of 'haptics’ should be treated as 'application/octet-
stream. Inplementations may still pass unrecogni zed subtypes to the
haptics subsystem and associ ated renderi ng har dwar e.

4.2. Registration Procedure
New haptics formats shoul d be requested using the Application for a
Medi a Type online form [ Medi a- Type-Reg]. [RFC6838] should be
consulted on registration procedures. |n particular, the haptics
specification should preferably be freely avail abl e.
Not e that new subtypes nmay define paraneters. |If an inplenmentation
does not recogni ze a paraneter sub-value in the comma-separated |ist,
it should ignore the sub-value and continue processing the other sub-
values in the list.
4.3. Subtype Registrations
In this section, the initial entries under the top-level 'haptics
medi a type are specified. They also serve as exanples for future
regi strations.
4.3.1. |VS Haptics Type
Type name: haptics
Subt ype name: ivs
Required paraneters: NA
Optional parameters: NA
Encodi ng considerations: 8bit if UTF-8; binary if UTF-16 or UTF-32
Interoperability considerations: The IVS format is a device-
i ndependent haptic effect coding based on the XM_ format. It is
designed to enable interoperability between distinct physica
endpoints. Not all devices may be able to render all effects
present in an IVS file.
Security considerations: See Section 3 of RFC 9695.

Publ i shed specification: 1SOIEC JTC 1/ SC 29/ W5 2 NOO72 "Encoder



I nput Format for MPEG Haptics" [ MPEG Hapti cs- Encoder].

Applications that use this nmedia type: Al applications that are
able to create, edit, or display haptic nedia content.

Addi tional information:
File extension(s): Haptic file extensions used for IVS files:
.ivs
Maci ntosh file type code(s): (no code specified)
Maci ntosh Uni versal Type ldentifier code: NA
Fragment ldentifier: NA
Deprecated Alias: NA

Person & email address to contact for further information:
Yeshwant Mt husany (yeshwant @eshvi k. com

Change controller: 1SOI1EC JTCLl/SC 29/Ws 7 (MPEG 3D G aphics and
Hapti c Codi ng)

.2. HIIF Haptics Type

Type name: haptics

Subtype name: hjif

Required paraneters: NA

Optional parameters: NA

Encodi ng considerations: 8bit if UTF-8; binary if UTF-16 or UTF-32

Interoperability considerations: The HIIF format is a human-readabl e
haptic effect coding based on the JSON format. It is designed as
an interchange format for tenporal and spatial haptic effects.
The haptic effects may target specific parts of the human body and
may be associated with a reference device description allow ng
haptic rendering software to adapt the effects to avail able
har dwar e.

Security considerations: See Section 3 of RFC 9695.

Publ i shed specification: 1SO1EC 23090-31: Haptics coding
[ MPEG Hapt i cs- Codi ng] .

Applications that use this nmedia type: Al applications that are
able to create, edit, or display haptic nedia content.

Addi tional information:
File extension(s): Haptic file extensions used for HIIF files:
Chjif
Maci ntosh file type code(s): (no code specified)
Maci ntosh Uni versal Type ldentifier code: NA
Fragment ldentifier: NA
Deprecated Alias: NA

Person & email address to contact for further information:
Yeshwant Mt husany (yeshwant @eshvi k. com

Change controller: 1SOI1EC JTCLl/SC 29/Ws 7 (MPEG 3D G aphics and
Hapti c Codi ng)

.3. HWPG Haptics Type
Type name: haptics

Subt ype name: hnpg



Required paraneters: NA
Optional parameters: NA
Encodi ng consi derations: binary

Interoperability considerations: The HWG format is a streanabl e
binary haptic effect coding. It is designed to enable efficient
codi ng of tenporal and spatial haptic effects. The haptic effects
may target specific parts of the human body and rmay be associ ated
with a reference device description allow ng haptic rendering
software to adapt the effects to avail abl e hardware.

Security considerations: See Section 3 of RFC 9695.

Publ i shed specification: |SQOI|EC 23090-31: Haptics coding
[ MPEG Hapt i cs- Codi ng] .

Applications that use this nmedia type: Al applications that are
able to create, edit, or display haptic nedia content.

Addi tional infornmation:
File extension(s): Haptic file extensions used for HWG fil es:
- hnmpg
Maci ntosh file type code(s): (no code specified)
Maci ntosh Uni versal Type ldentifier code: NA
Fragment ldentifier: NA
Deprecated Alias: NA

Person & email address to contact for further information:
Yeshwant Mt husany (yeshwant @eshvi k. com

Change controller: 1SOIEC JTCL/SC 29/Ws 7 (MPEG 3D G aphics and
Hapti c Codi ng)
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