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(57) Abstract: Haptic effects are automatically localized on a user's body based on multimedia content or its associated metadata. A
haptic effect generator analyzes multimedia content to determine haptic events that occur in the multimedia content. It then generates
a haptic effect based on the haptic event. A localizer receives the haptic effect from the haptic effect generator and automatically cor -
relates the haptic effect to a portion of a body based on multimedia content information. The multimedia content information can in -
clude the multimedia content and the metadata and the like. The localizer uses a threshold value associated with the haptic event to
determine when and where the haptic effect should be localized. The localizer can also utilize a body model to facilitate in localizing
the haptic etfect.
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SYSTEM AND METHOD FOR AUTOMATICALLY LOCALIZING HAPTIC EFFECTS
ON A BODY

FIELD OF THE INVENTION
[0001] The present principles relate to a system and a method for controlling haptic
effects, and more particularly, to a system and a method for automatically localizing haptic

effects on a body.

BACKGROUND

[0002] In order to improve a user’s immersion into a viewing experience, multimedia
content that stimulates senses other than sight and sound are becoming more popular. The
sense of touch (haptics) seems to be particularly relevant for this purpose, and more and more
research is focused on the integration of haptic technologies into audiovisual systems. From
this research effort, a new scientific field has emerged — haptic audiovisual (HAV). The three
typical methods to create haptic effects include capturing, extraction and manual authoring.
Capturing consists of attaching a sensor to an object to collect data. Usually an accelerometer
is used to record movements. Then the data can be used to drive a haptic device. In a similar
way, force sensors can be used to capture impact forces between two objects. The extraction
methods include computing haptic effects from audiovisual content. The most used
technique is to convert audio signals into vibrations. Haptic effects can also be extracted
from images using, for example, saliency maps to detect objects of interest. The map is then
mapped to a matrix of vibrating motors. Haptic effects may also be manually edited using a
graphical interface with the haptic effects represented on a timeline with a start point and an
end point. Between these two points, characteristics of the effect are specified (intensity of
the vibration, direction of the acceleration, etc.). These techniques allow automatic
generation of haptic effects but require tedious, manual methods to specify location of the

effects in space.

SUMMARY

[0003] A technique to automatically localize haptic effects on a user's body relies on
multimedia content and/or associated metadata to determine the user's body parts which could
be stimulated by haptic effects. The multimedia content is analyzed by an effect localizer. A

representation of the user's body is also provided (e.g., a body model). The technique
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determines the body parts of the user which should be stimulated using an intensity threshold
for a haptic event and the time when the effect should occur. Thus, the method provides a
quick and efficient manner to automatically determine which parts of the body to stimulate
during a multimedia content viewing experience. The method allows real-time processing of
the content for effect localization rather than requiring pre-processing for manual editing.
[0004] The present principles relates to a method for determining haptic localization,
comprising receiving at least one haptic effect to be associated with at least one haptic event
occurring in multimedia content; the haptic event derived from an audio event from the
multimedia content automatically correlating the at least one haptic effect to at least one
portion of a body based on multimedia content information; and transforming the at least one
correlated haptic effect into a stimulating signal on a human body part.

[0005] According to an embodiment, the method further comprises utilizing at least
one channel of an audio portion of the multimedia content to facilitate in localizing the haptic
effect on the body.

[0006] According to an embodiment, the method further comprises utilizing an
acoustic map of an audio portion of the multimedia content to facilitate in localizing the
haptic effect on the body.

[0007] According to an embodiment, the method further comprises utilizing a time
difference of arrival from an audio source point to points on a body model to determine
which portions of a body to apply the haptic effect.

[0008] According to an embodiment, the method further comprises utilizing a time
difference of arrival from an audio source point to points on a body model to determine to
what degree of intensity to apply the haptic effect.

[0009] According to an embodiment, the method further comprises utilizing a body
model to facilitate in localizing the haptic effect on the body.

[0010] The present principles also relates to a device configured for determining
haptic localization, comprising means for receiving at least one haptic effect to be associated
with at least one haptic event occurring in multimedia content; means for automatically
correlating the at least one haptic effect to at least one portion of a body based on multimedia
content information; and means for transforming the at least one correlated haptic effect into

a stimulating effect on a body part.
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[0011] The present principles also relates to a system for determining haptic
localization, comprising a haptic effect generator that analyzes multimedia content to
determine at least one haptic event and generates at least one haptic effect based on the haptic
event; and a localizer that automatically correlates the at least one haptic effect to at least one
portion of a body based on multimedia content information, wherein an output of the
localizer is transformed into a stimulating effect on a body part.

[0012] According to an embodiment, the localizer or means for automatically
correlating employs a body model to facilitate in localizing the at least one haptic effect.
[0013] According to an embodiment, the localizer or the means for automatically
correlating provides at least one haptic effect locale and at least one haptic effect intensity.
[0014] According to an embodiment, the localizer or means for automatically
correlating uses an acoustic map of an audio portion of the multimedia content to facilitate in
localizing the haptic effect on the body.

[0015] According to an embodiment, the localizer or means for automatically
correlating uses a time difference of arrival from an audio source point to points on a body
model to determine which portions of a body to apply the haptic effect.

[0016] The present principles also relates to a computer program product, comprising
instructions of program code for executing steps of the method for determining haptic
localization, when said program is executed on a computer.

[0017] The present principles also relates to a processor readable medium having
stored therein instructions for causing a processor to perform at least the steps of the method
for determining haptic localization.

[0018] The present principles also relates to a user interface for localizing haptics,
comprising a three dimensional body model that automatically indicates localization of at
least one haptic effect on at least one portion of a body for at least one haptic event from
multimedia content information; and a haptic effect duration indicator that shows a duration
of the at least one haptic effect indicated on the three dimensional body model.

[0019] According to an embodiment, the user interface further comprises a selector
that allows selection of different haptic effects for a given portion of the three dimensional

body model.
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[0020] According to an embodiment, the user interface comprises a selector that
allows selection of different haptic events from the multimedia content and its associated
haptic effect on the three dimensional body model.

[0021] According to an embodiment, the haptic effect duration indicator allows a start
and stop time associated with a haptic effect to be altered.

[0022] The above presents a simplified summary of the subject matter in order to
provide a basic understanding of some aspects of subject matter embodiments. This
summary is not an extensive overview of the subject matter. It is not intended to identify
key/critical elements of the embodiments or to delineate the scope of the subject matter. Its
sole purpose is to present some concepts of the subject matter in a simplified form as a
prelude to the more detailed description that is presented later.

[0023] To the accomplishment of the foregoing and related ends, certain illustrative
aspects of embodiments are described herein in connection with the following description and
the annexed drawings. These aspects are indicative, however, of but a few of the various
ways in which the principles of the subject matter can be employed, and the subject matter is
intended to include all such aspects and their equivalents. Other advantages and novel
features of the subject matter can become apparent from the following detailed description

when considered in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 depicts an example of automatically localizing haptic effects on a user's
body in accordance with an embodiment of the present principles.

[0025] FIG. 2 depicts an example of an audio track of a video file for localizing
haptic effects on a user's body in accordance with an embodiment of the present principles.
[0026] FIG. 3 depicts an exemplary body model in accordance with an embodiment
of the present principles.

[0027] FIG. 4 depicts an exemplary user interface that can be utilized to allow editing
of the haptic effect in accordance with an embodiment of the present principles.

[0028] FIG. 5 depicts another exemplary user interface in accordance with an
embodiment of the present principles.

[0029] FIG. 6 depicts yet another example of a user interface in accordance with an

embodiment of the present principles.
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[0030] FIG. 7 depicts an exemplary virtual audio source that can be analyzed in
relation to an audio track channel in accordance with an embodiment of the present
principles.

[0031] FIG. 8 depicts an exemplary system that employs automatic haptic effect
localization in accordance with an embodiment of the present principles.

[0032] FIG. 9 depicts, in flow chart form the steps of an exemplary method of
automatically localizing haptic effects on a body in accordance with an embodiment of the

present principles.

DETAILED DESCRIPTION

[0033] The subject matter is now described with reference to the drawings, wherein
like reference numerals are used to refer to like elements throughout. In the following
description, for purposes of explanation, numerous specific details are set forth in order to
provide a thorough understanding of the subject matter. It can be evident, however, that
subject matter embodiments can be practiced without these specific details. In other
instances, well-known structures and devices are shown in block diagram form in order to
facilitate describing the embodiments.

[0034] As 1illustrated in the example 100 of FIG. 1, a technique to automatically
localize haptic effects on a user's body relies on multimedia content and/or its associated
metadata 102 to determine a user's body parts which could be stimulated by haptic effects.
The multimedia content/audiovisual content is received, and its content is analyzed by an
effect localizer 104. A representation of the user's body is also utilized (e.g., body model)
106. The technique determines an effect location 108 (e.g., the body parts of the user which
should be stimulated by a given effect typically using the body model 106). The technique
also gives the time when the effect is to occur, allowing the effect to be synchronized with the
content. Two examples with increasing complexity are used to illustrate the technique. One
skilled in the art will understand that these embodiments are not meant to limit how the
techniques are utilized. The first example is simplified in order to illustrate how each part of
the technique can be implemented. The second example shows that advanced signal

processing methods can be used to obtain a more precise result.
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6
Example 1
[0035] Audio information from a video file is utilized in this simplified example to

determine the location of haptic effects. An example 200 in FIG. 2 depicts an audio track
202 from a video file. The format shown is Dolby Digital AC-3. Six channels are used to
yield a 5.1 audio soundtrack. The order of channels is standardized and corresponds to left
204, right 206, center 208, subwoofer 210, back left 212 and back right 214. One skilled in
the art will understand that any other audio format with single or multiple channels can be
used in a similar way. The localization of the sound is used in localizing the haptic effects.
For example, if a sound is detected on the left channel 204, it can be used to provide a haptic
effect on the left side of a user's body and the like.

[0036] Body Model - An example 300 of a body model 302 is shown in FIG. 3 with
model representing the user’s body with joints and segments . The body model segment
lengths are defined in a table 304. In the body model 302, for example, arms are considered
as two segments (arm 306 and forearm 308) and two joints (elbow 310 and shoulder 312).
The neck 318 is composed of one segment 314 and one joint 316. The size of segments are
defined by anatomical data (see table 304). Here only the upper part of the user's body is
defined, but the rest of the body can be also formalized.

[0037] Effect Localizer - An example in pseudo code of an effect localizer is given
below in TABLE 1. Basically, each audio channel is mapped to one or several parts of a
user's body. Then, the audio signal is processed to determine if there are effects to be applied
on a selected user's body part(s). The intensity of the audio signal is analyzed. If it is greater

than a given threshold, a haptic effect is added on the targeted body part(s).
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TABLE 1: Effect Localizer Pseudo Code

THEESHOLD = 30 decibels
ocpen video file
extract audioc tracks
for esach track in audic tracks:
switchi{channel of track):
oass LEFT:
BODY PART
case BEIGHT:
BODY FPART
cazs CENTER:
BODY_PART = TQREO_FROMT
Tase SUBWOOFER:
BODY PRERT = ALL
cams SBURBOUND LEFT:
BODY PART = LEFT ARM BACK
oasse SURBOUND BIGHT:
BODY PART = RIGHT ARM BACK

H

LEFT ARM FRONT

RIGHT ARM FRONT

for sach sample in track:
f intensity of sample > THEEZHOLD:
add haptic sffect on BODY FPART at timestamp of sample

Of course more complicated signal processing can be applied to determine if an effect should
be applied or not. Particular sound effects can be identified such as an explosion or gunshot.
Haptic effects can then be associated to these events automatically.

[0038] In order to facilitate localizing the effects, a user interface comprising an
editor 400 can be utilized to allow editing of the haptic effect (e.g., vibration 402) and to
locate them on a user's body as illustrated in FIG. 4. A three dimensional (3D) body model
404 is displayed to show where haptic effects can be located. The edited effects are
synchronized to multimedia content 406. The editor 400 can be an application that runs on
any type of operating system and/or operates in a standalone manner. The multimedia
content 406 can be played using, for example, a media player and the like via an application
programming interface (API) and the like. An API provides information regarding, for
example, an audio track of the multimedia content which can be used to implement the effect
localizer discussed above. In user interface illustrations of FIGs. 5 and 6, editor examples
500 and 600 show how results of an effect localizer can be used. In FIG. 5, a right arm 502
of a user 504 has been selected and for a specific duration 506. In FIG. 6, a left arm 602 of
the user 604 is selected for another moment of the video. The haptic effect can then be

transformed into a stimulation effect applied to that body part. Additionally, once a body part
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and video frame(s) is/are selected, a haptic effect can also be edited manually before being

transformed into a stimulation effect.

Example 2
[0039] In a second embodiment that still utilizes the six Dolby Digital AC-3 audio

tracks as an input for haptic effect localization, one can try to more precisely localize the
sound sources using advanced signal processing techniques and then infer which part of the
body model should be stimulated. In the example 700 of FIG. 7, a possible virtual audio
source 702 can be analyzed in relation to an audio track channel 704 from multimedia
content. More precisely, each channel of the audio track (putting aside the subwoofer) can be
considered as an observation at a specific part of the user (respectively Left, Right, Center,
Back Left and Back Right) of one dominant peripheral audio activity modeled as a virtual
audio source 702 uniformly mapped on a sphere 708 around a user 706. Dedicated signal
processing techniques, such as, for example, exploiting the time difference of arrival of the
audio signals can then be used to solve this inverse problem of acoustic source localization by
determining which source (direction) is more likely at a given time of the soundtrack. Once
the source location is identified, the body part to be stimulated can be chosen as the closest
one from this source.

[0040] The above two examples are not inclusive of all embodiments that can utilize
the described techniques. FIG. 8§ depicts an exemplary system 800 that employs the above-
described techniques for automatic haptic effect localization in accordance with an aspect of
the present principles. In a typical scenario, the system 800 can use a haptic effect generator
802 to process multimedia content 804. The haptic effect generator 802 analyzes the
multimedia content 804 to determine ‘haptic events’ or events that occur in the multimedia
content 804 that could be enhanced with some type of sensory stimulation. A haptic event
could be an explosion, a rocket launch or a rumbling of a tank, etc. The haptic event
represents a point in the multimedia content 804 that a user should be stimulated through
senses other than through sight and sound. This point can also include an event duration
and/or a start/stop point in the multimedia content 804 (e.g., which frames to include). This
information allows for haptic effects to be synchronized with the haptic event. Thus, a user
would see, hear and feel the rumbling of a tank or the explosion of a rocket launch and the

like.
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[0041] The haptic effect localizer 806 receives the haptic event and associated haptic
effect from the haptic effect generator §02. The haptic effect localizer 806 automatically
determines which part of a user’s body should be stimulated by the haptic effect. Stimulation
(corresponding to a haptic effect) is localized to a body part when the intensity of the haptic
event is found to surpass a predetermined threshold for that particular body part. This is
accomplished by utilizing multimedia content information 808 and, optionally, audio signal
analyzer 810. The multimedia content information 808 can include, but is not limited to, the
multimedia content and/or metadata associated with the multimedia content. The multimedia
content information can originate from different types of media such as sound tracks, movies,
game play/environments and/or music and the like. This information facilitates in putting the
haptic effect into context. As illustrated in examples 1 and 2 above, this can include audio
signal analysis provided by the audio signal analyzer 810. Thus, audio channel information
and/or acoustic maps and the like can be derived from the multimedia content information
808 to aid in determining a localized haptic effect 812. One skilled in the art can appreciate
that other techniques can be employed to help in determining a source of an event and the
like in context of the multimedia content. In one embodiment, the haptic effect localizer 806
uses a body model 814 to map or correlate the haptic effect to a user’s body. The body model
814 can be, but is not limited to, a joint and segment representation of the user’s body. This
type of model allows the haptic effect localizer 806 to use the dimensions of the user’s arms,
legs, torso and head/neck to project how the haptic effect should be applied to the user.

[0042] The haptic effect can then be transformed into a stimulation effect that is
automatically applied to a user at various portions of their body and also in varying degrees
of intensity. For example, an explosion (haptic event) might occur off to the right in the
multimedia content. The explosion might also be high above the ground. Thus, using the
body model of a person standing during the explosion, it can be automatically determined
from the multimedia content that the impact of the explosion would most likely be to the head
and upper right portion of the body. Therefore the intensity of a stimulation effect
corresponding to the haptic effect can be applied at a higher level to the head and upper right
portion of the body and at a lower intensity to the lower right portion of the body. The effect
localization can therefore have both a locale and an intensity associated with it.

[0043] The system 800 can also employ a user interface 8§16 to allow control over the
outcome of the automated process. Examples of one embodiment can be found in FIGs. 4-6.

The user interface 816 can include a three dimensional body model that automatically
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indicates localization of at least one haptic effect on at least one portion of a body for at least
one haptic event from the multimedia content information 808. The user interface 816 can
also include a haptic effect duration indicator showing the duration of at least one haptic
effect indicated on the three dimensional body model (see FIG. 5, duration 506 and FIG. 6,
duration 606). A selector can also be included that allows different haptic effects for a given
portion of the three dimensional body model to be selected (see FIG. 5, 508; FIG. 6, 608). A
haptic effect duration indicator can also allow a start and/or stop time associated with the
haptic effect to be altered (the duration indicator can also be based on a start frame and a stop
frame and/or a start frame that includes the next Y frames, etc.). This can be accomplished in
one embodiment by dragging the stop and/or start points. Another selector can also be
included that allows different haptic events from the multimedia content 808 and its
associated haptic effect on the three dimensional body model to be selected (see FIG. 5, 510;
FIG. 6, 610).

[0044] The user interface allows the resulting automated process to be viewed and/or
altered as desired. This can provide additional quality control checks on the process and/or
allow the process to be changed for haptic events processed in the future. For example,
gunshot haptic intensity levels could be increased overall so that the sensory impact is much
more significant for future haptic events that include gunshots. This adjustment might be
necessary when a poor quality audio track is used and the like. Adjustments could also be
made to the affected portions of the body for a given haptic effect and/or additional haptic
effects could be added to portions of the body. The three dimensional body model allows an
editor to rotate the body model to see all affected portions of the body (i.e., where the effect
localization occurs).

[0045] Other controls can include an adjustment for an intensity threshold (used for
determining when haptic effect localization occurs) which can be adjusted for the entire body
model and/or individual body parts. This allows the user of the interface to determine at what
intensity threshold a body part will have an effect automatically localized (in other words,
how sensitive the body model is to a particular haptic event and/or how sensitive each body
part is to a particular haptic event). As found in real life, different parts of the body sense or
react differently to the same stimulus. Thus, this adjustment allows for those differences.
As an example, an explosion occurring in the multimedia content might include a heat
component with the haptic effect. Since heat is typically felt more on the face if a user is

clothed, a haptic effect that included a heat component can trigger a lower intensity threshold
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for the upper body part of the body model. This could cause an automatic localization of the
heat related haptic effect to be localized on the upper body parts but not necessarily localized
on the lower body parts.

[0046] In view of the exemplary systems shown and described above, methodologies
that can be implemented in accordance with the embodiments will be better appreciated with
reference to the flow chart of FIG. 9. While, for purposes of simplicity of explanation, the
methodologies are shown and described as a series of blocks, it is to be understood and
appreciated that the embodiments are not limited by the order of the blocks, as some blocks
can, in accordance with an embodiment, occur in different orders and/or concurrently with
other blocks from that shown and described herein. Moreover, not all illustrated blocks may
be required to implement the methodologies in accordance with the embodiments.

[0047] FIG. 9 is a flow diagram of a method 900 of automatically localizing haptic
effects on a body. The method 900 begins by receiving at least one haptic effect to be
associated with at least one haptic event occurring in multimedia content 902. The at least
one haptic effect is then automatically correlated to at least one portion of a body based on
multimedia content information 904. The multimedia content information can include, but is
not limited to, multimedia content and/or metadata associated with the multimedia content.
The techniques which can used to automatically determine the haptic effect localization have
been fully described above. These techniques include, but are not limited to, using a body
model to allow a spatial determination of how the haptic event affects the body and, thus,
where to automatically apply the haptic effect. For example, at least one channel of an audio
portion of the multimedia content can be used to facilitate in localizing the haptic effect on
the body. In another example, an acoustic map of an audio portion of the multimedia content
is used to facilitate in localizing the haptic effect on the body. Additionally, a time difference
of arrival from an audio source point from the acoustic map to points on a body model can be
used to determine which portions of a body to apply the haptic effect. Also, a time difference
of arrival from an audio source point to points on a body model can be used to determine to
what degree of intensity to apply a stimulation effect that corresponds to the haptic effect.
[0048] What has been described above includes examples of the embodiments. It is,
of course, not possible to describe every conceivable combination of components or
methodologies for purposes of describing the embodiments, but one of ordinary skill in the
art can recognize that many further combinations and permutations of the embodiments are

possible. Accordingly, the subject matter is intended to embrace all such alterations,



10

15

20

25

30

WO 2016/102391 2 PCT/EP2015/080625

modifications and variations that fall within the scope of the appended claims. Furthermore,
to the extent that the term “includes” is used in either the detailed description or the claims,
such term is intended to be inclusive in a manner similar to the term “comprising” as
“comprising” is interpreted when employed as a transitional word in a claim.

[0049] The implementations described herein may be implemented in, for example, a
method or a process, an apparatus, a software program, a data stream, or a signal. Even if
only discussed in the context of a single form of implementation (for example, discussed only
as a method or a device), the implementation of features discussed may also be implemented
in other forms (for example a program). An apparatus may be implemented in, for example,
appropriate hardware, software, and firmware. The methods may be implemented in, for
example, an apparatus such as, for example, a processor, which refers to processing devices
in general, including, for example, a computer, a microprocessor, an integrated circuit, or a
programmable logic device. Processors also include communication devices, such as, for
example, Smartphones, tablets, computers, mobile phones, portable/personal digital assistants
("PDAs"), and other devices that facilitate communication of information between end-users.
[0050] Implementations of the various processes and features described herein may
be embodied in a variety of different equipment or applications, particularly, for example,
equipment or applications associated with data encoding, data decoding, view generation,
texture processing, and other processing of images and related texture information and/or
depth information. Examples of such equipment include an encoder, a decoder, a post-
processor processing output from a decoder, a pre-processor providing input to an encoder, a
video coder, a video decoder, a video codec, a web server, a set-top box, a laptop, a personal
computer, a cell phone, a PDA, and other communication devices. As should be clear, the
equipment may be mobile and even installed in a mobile vehicle.

[0051] Additionally, the methods may be implemented by instructions being
performed by a processor, and such instructions (and/or data values produced by an
implementation) may be stored on a processor-readable medium such as, for example, an
integrated circuit, a software carrier or other storage device such as, for example, a hard disk,
a compact diskette (“CD”), an optical disc (such as, for example, a DVD, often referred to as
a digital versatile disc or a digital video disc), a random access memory (“RAM?”), or a read-
only memory (“ROM?”). The instructions may form an application program tangibly
embodied on a processor-readable medium. Instructions may be, for example, in hardware,

firmware, software, or a combination. Instructions may be found in, for example, an
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operating system, a separate application, or a combination of the two. A processor may be
characterized, therefore, as, for example, both a device configured to carry out a process and
a device that includes a processor-readable medium (such as a storage device) having
instructions for carrying out a process. Further, a processor-readable medium may store, in
addition to or in lieu of instructions, data values produced by an implementation.

[0052] As will be evident to one of skill in the art, implementations may produce a
variety of signals formatted to carry information that may be, for example, stored or
transmitted. The information may include, for example, instructions for performing a method,
or data produced by one of the described implementations. For example, a signal may be
formatted to carry as data the rules for writing or reading the syntax of a described
embodiment, or to carry as data the actual syntax-values written by a described embodiment.
Such a signal may be formatted, for example, as an electromagnetic wave (for example, using
a radio frequency portion of spectrum) or as a baseband signal. The formatting may include,
for example, encoding a data stream and modulating a carrier with the encoded data stream.
The information that the signal carries may be, for example, analog or digital information.
The signal may be transmitted over a variety of different wired or wireless links, as is known.
The signal may be stored on a processor-readable medium.

[0053] A number of implementations have been described. Nevertheless, it will be
understood that various modifications may be made. For example, elements of different
implementations may be combined, supplemented, modified, or removed to produce other
implementations. Additionally, one of ordinary skill will understand that other structures and
processes may be substituted for those disclosed and the resulting implementations will
perform at least substantially the same function(s), in at least substantially the same way(s),
to achieve at least substantially the same result(s) as the implementations disclosed.

Accordingly, these and other implementations are contemplated by this application.
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14

CLAIMS
1. A method for determining haptic localization, comprising:
receiving at least one haptic effect to be associated with at least one haptic event
occurring in multimedia content, the haptic event derived from an audio event from the

multimedia content;

automatically correlating the at least one haptic effect to at least one portion of a human

body based on multimedia content information; and
transforming the at least one correlated haptic effect into a stimulating signal on a

human body part.

2. The method of claim 1, further comprising:
using at least one channel of an audio portion of the multimedia content to aid in

identifying a location of the haptic effect on the human body.

3. The method of claim 1, further comprising:
using an acoustic map of an audio portion of the multimedia content to aid in

identifying a location of the haptic effect on the human body.

4. The method of claim 3, further comprising:
using a time difference of arrival from an audio source point to points on a human

body model to determine which portions of a body to apply the haptic effect.

5. The method of claim 4, further comprising:
using a time difference of arrival from an audio source point to points on a human

body model to determine to what degree of intensity to apply the haptic effect.

6. The method of claim 1, further comprising:
using a human body model to facilitate in localizing the haptic effect on the human

body.
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7. A system for determining haptic localization, comprising:

a haptic effect generator that analyzes multimedia content to determine at least one
haptic event and generates at least one haptic effect based on the haptic event, wherein the
haptic event is derived from an audio event from the multimedia content; and

a localizer that automatically correlates the at least one haptic effect to at least one
portion of a body based on multimedia content information, wherein an output of the

localizer is transformed into a stimulating signal on a human body part.

8. The system of claim 7, wherein the localizer employs a human body model to

facilitate in localizing the at least one haptic effect.

9. The system of claim 8§, wherein localizer provides at least one haptic effect

locale and at least one haptic effect intensity.

10. The system of claim 7, wherein the localizer uses an acoustic map of an audio
portion of the multimedia content to facilitate in localizing the haptic effect on the human

body.

11. The system of claim 10, wherein the localizer uses a time difference of arrival
from an audio source point to points on a human body model to determine which portions of

a human body to apply the haptic effect.

12. A user interface for localizing haptics, comprising:

a three dimensional body model that automatically identifies a location of at least one
haptic effect on at least one portion of a human body for at least one haptic event from
multimedia content information; and

a haptic effect duration indicator that shows a duration of the at least one haptic effect

indicated on the three dimensional human body model.

13. The user interface of claim 12, further comprising:
a selector that allows selection of different haptic effects for a given portion of the three

dimensional human body model.
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14. The user interface of claim 12, comprising:
a selector that allows selection of different haptic events from the multimedia content

and its associated haptic effect on the three dimensional human body model.

5 15. The user interface of claim 12, wherein the haptic effect duration indicator

allows a start and stop time associated with a haptic effect to be altered.

10
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