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SYSTEMS AND METHODS FOR HAPTIC
MESSAGE TRANSMISSION

CROSS-REFERENCES TO RELATED
APPLICATIONS

This patent application claims priority to: U.S. Provi-
sional Patent Application No. 61/080,978, entitled “Systems
and Methods for Physics-Based Tactile Messaging” filed Jul.
15, 2008; U.S. Provisional Patent Application No. 61/080,
981, entitled “Systems and Methods for Mapping Message
Contents to Virtual Physical Properties for Vibrotactile Mes-
saging” filed Jul. 15, 2008; U.S. Provisional Patent Appli-
cation No. 61/080,985, entitled “Systems and Methods for
Shifting Sensor Haptic Feedback Function Between Passive
and Active Modes” filed Jul. 15, 2008; U.S. Provisional
Patent Application No. 61/080,987, entitled “Systems and
Methods for Gesture Indication of Message Recipients” filed
Jul. 15, 2008; U.S. Provisional Patent Application No.
61/148,312, entitled “Systems and Methods for Pseudo-
Telepresence in a Shared Space” filed Jan. 29, 2009; and
U.S. Provisional Patent Application No. 61/181,280, entitled
“Systems and Methods for Transmitting Haptic Messages”
filed May 26, 2009, the entirety of all of which are hereby
incorporated by reference.

FIELD OF THE INVENTION

The present invention generally relates to messaging
systems and, more particularly, to systems and methods for
haptic message transmission.

BACKGROUND

Conventional messaging systems may utilize a multi-step
process for selecting a message recipient and sending a
message. A user may have to navigate several menus to
select a recipient and send a message. Furthermore, no
information about how the message is sent, such as how the
send button was pressed, is preserved. Accordingly, there is
a need for systems and methods for haptic message trans-
mission.

SUMMARY

Embodiments of the present invention provide systems
and methods for haptic message transmission. For example,
in one embodiment, a method for haptic message transmis-
sion comprises receiving a sensor signal from a sensor
configured to sense a physical interaction with a messaging
device, determining a virtual force based at least in part on
the sensor signal, and applying the virtual force to a virtual
message object within a virtual message environment. In
another embodiment, a computer-readable medium com-
prises program code for carrying out such a method.

These illustrative embodiments are mentioned not to limit
or define the invention but rather to provide examples to aid
understanding thereof. Illustrative embodiments are dis-
cussed in the Detailed Description, and further description
of the invention is provided there. Advantages offered by
various embodiments of this invention may be further under-
stood by examining this specification.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advantages of the
present invention are better understood when the following
Detailed Description is read with reference to the accom-
panying drawings, wherein:
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FIG. 1 is a block diagram of a system for haptic message
transmission according to one embodiment of the present
invention;

FIG. 2 is an illustration of a system for haptic message
transmission according to one embodiment of the present
invention;

FIG. 3 is a flow diagram of a method for haptic message
transmission according to another embodiment of the pres-
ent invention;

FIG. 4 is another flow diagram of a method for haptic
message transmission according to another embodiment of
the present invention;

FIGS. 5a and 54 are illustrations of haptic message
transmission according to an embodiment of the present
invention;

FIGS. 6a, 6b, 6¢, and 6d are additional illustrations of
haptic message transmission according to one embodiment
of the present invention; and

FIGS. 7a, 7b, 7c, and 7d are additional illustrations of
haptic message transmission according to one embodiment
of the present invention.

DETAILED DESCRIPTION

Embodiments of the present invention provide systems
and methods for haptic message transmission.

Tlustrative Embodiment of Haptic Message
Transmission

One illustrative embodiment of the present invention
comprises a messaging device such as a mobile phone. In the
illustrative embodiment, the messaging device comprises
the Samsung SGH-1710 mobile computer equipped with
Immersion Corporation’s VibeTonz® vibrotactile feedback
system. In another embodiment, the messaging device com-
prises Immersion Corporations TouchSense® Technology
system also known as Immersion TouchSense® vibrotactile
feedback system. Other messaging devices and haptic feed-
back systems, may be utilized.

The messaging device comprises a display, a user inter-
face device, memory, and a processor in communication
with each of these elements. The display comprises a
touch-sensitive display, or a touch-screen. The illustrative
messaging device also comprises a sensor and an actuator,
both of which are in communication with the processor. The
sensor is configured to sense a user’s physical interaction
with the messaging device, and the actuator is configured to
output a haptic effect to the user.

In the illustrative embodiment, a multi-dimensional mes-
sage inbox in the form of a virtual message environment is
shown on the display. The virtual message environment
contains electronic messages represented as virtual message
objects. A virtual message object may take the form of: a
scroll, a capsule, a ball, a balloon, or any other object that the
display is capable of displaying. Each type of virtual mes-
sage object may correspond to a specific type of message.
For example, virtual message objects in the form of a tube
or a cylindrical scroll may represent text messages or chat
conversations. A short message intended to convey emotion,
such as intimacy, may be represented as a virtual message
object in the form of a heart. The virtual message environ-
ment also comprises a virtual gateway. Virtual message
objects may enter or leave the virtual message environment
through the virtual gateway.

With the illustrative device, users can interact with the
virtual message environment and/or virtual message objects
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by using the touch-screen and/or by manipulating the mes-
saging device, for example, by rotating or shaking the
device. Through such interactions, users can create, manipu-
late, send, and/or receive virtual message objects. In the
illustrative device, a user makes a gesture directed toward
the virtual gateway to transmit a virtual message object.
Example gestures include: engaging the touch-screen and
dragging or flicking a virtual message object toward a virtual
gateway, tilting the messaging device in the direction of the
virtual gateway, or shaking the virtual messaging device.

The sensor detects the user’s gesture and, based on this
gesture, sends a sensor signal to the processor. The sensor
may comprise: a gyroscope, an accelerometer, a GPS, or
other sensor capable of detecting movement. The sensor
may be configured to detect when a user moves or tilts the
device. Based at least in part on the sensor signal, the
processor determines a virtual force that will act on a virtual
message object. For example, when the device is tilted, the
processor may determine a virtual force representing grav-
ity, and move the virtual message object in the direction the
device is tilted. As another example, a sensor may detect that
the device has been jabbed or thrust toward a virtual
gateway. The sensor will then send a corresponding signal to
the processor, which may then determine a virtual force and
apply it to the virtual message object.

After receiving a sensor signal, the processor determines
a transmission characteristic of a virtual message object
based, at least in part, on the sensor signal. In the illustrative
embodiment, a transmission characteristic comprises a char-
acteristic or property associated with the user’s gesture or
how the virtual message object was sent through the virtual
gateway. This transmission characteristic is preserved and
may be included as a part of the message. In one example,
a user sends an urgent message by forcefully pushing the
virtual message object through the virtual gateway. The
transmission characteristic of the virtual message object will
comprise its velocity as it passed through the virtual gate-
way. In another example, after a user slowly drags or flicks
a virtual message object toward the virtual gateway, the
processor determines a slow transmission characteristic.
Additionally, the processor may determine other transmis-
sion characteristics based on the sensor signal, such as an
approach angle transmission characteristic based on the
angle of the user’s gesture. The processor then includes the
virtual transmission characteristic as a part of the virtual
message object.

Next, the processor determines whether to transmit the
virtual message object based, at least in part, on the virtual
force. This determination may include a calculation of
whether the gesture was sufficiently directed toward the
virtual gateway. If a gesture is not directed toward the virtual
gateway, the processor may determine that the virtual mes-
sage object should not be transmitted but rather should stay
inside the local virtual message environment. If the gesture
is sufficiently directed toward the virtual gateway, the pro-
cessor will determine that the virtual message object should
be transmitted.

Finally, the processor transmits the virtual message
object, as well as the transmission characteristic. The pro-
cessor may send the virtual message object and the trans-
mission characteristic to a network interface, such as a
cellular network interface or a Wi-Fi network interface. The
network interface then transmits the virtual message object
and the transmission characteristic over a network, such as
a cellular network, intranet, or the Internet, to another
messaging device.
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When the virtual message object is received its transmis-
sion characteristic may be preserved and interpreted by the
receiving messaging device. In the illustrative embodiment,
the user’s indicative gesture comprises a fast flick toward the
virtual gateway. A fast transmission characteristic is deter-
mined by the processor and transmitted along with the
virtual message object. Then, when the virtual message
object is received, the recipient device displays the virtual
message object entering its graphical user interface through
a virtual gateway. The virtual message travels through the
receiving device’s virtual gateway with a velocity and haptic
effect corresponding to its transmission characteristic. In the
illustrative embodiment, the message is sent with a fast flick,
thus the receiving device’s processor will determine a strong
haptic effect, such as a heavy thud or a bounce. The
processor may further determine a violent collision inside
the virtual message environment when the message is
received. In an alternative embodiment, if the virtual mes-
sage object was sent with a gentle thrust or tilt, the virtual
message object may arrive at a slower speed accompanied
by a gentle haptic effect, such as a soft vibration.

This illustrative example is given to introduce the reader
to the general subject matter discussed herein; the invention
is not limited to this example. The following sections
describe various additional embodiments and examples of
methods and systems for haptic message transmission.

Haptic Message Transmission

Embodiments of the invention presented herein provide
systems and methods for haptic message transmission. By
incorporating a physical model into a virtual message envi-
ronment, embodiments can leverage a user’s everyday tac-
tile experience and motor-sensory skills to intuitively navi-
gate the user interface. Conventional messaging systems
may provide little or no intuitive gesture navigation. Text
messaging systems using a conventional email metaphor,
with a one-dimensional inbox showing subject lines, drafts,
etc., may be visually and cognitively intensive, requiring a
user’s heightened attention for creating, sending, and receiv-
ing messages. Further, conventional messaging systems may
retain little or no contextual information associated with
how a message was sent. Haptic message transmission,
however, can facilitate non-linguistic communication of
content by tying physical effects to a message.

In one embodiment, the messaging device’s graphical
user interface displays a virtual message environment. This
virtual message environment incorporates a physical model,
which allows users to directly manipulate its contents. The
virtual message environment comprises electronic messages
which are displayed as virtual message objects. A virtual
message object may take the form of a ball, a scroll, a
capsule, an arrow, a heart, or other shape. Users can manipu-
late virtual message objects and the virtual message envi-
ronment, through motions or gestures detected by various
sensors. These sensors may comprise one or more of a
gyroscope, GPS, accelerometer, touch-screen, or other sen-
sor configured to detect motion. The user’s gestures or
movements are translated into virtual forces acting on virtual
message objects. These forces may cause the virtual mes-
sage objects to move and collide inside the virtual message
environment or to exit the environment through a virtual
gateway.

Further, using a physical modeling engine, virtual bound-
aries may be programmed to correspond to the physical
boundaries of the screen of the device. In such an environ-
ment, a virtual message object can bounce against the
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boundaries of the virtual message environment without
traveling off the screen. A virtual gateway in the environ-
ment may be created by replacing part of the virtual physical
boundary with a gateway or portal to one or more recipients.
When a virtual object moves through the virtual gateway;, it
is transmitted to one or more recipient devices, and “leaves”
the host’s virtual message environment. Additionally, the
virtual gateway may be closed, disabling the ability to send
messages and keeping unsent messages in the virtual mes-
sage environment. Thus, embodiments of the present inven-
tion may utilize a spatial metaphor for sending messages,
thereby facilitating a more intuitive messaging process.

In some embodiments, a user may move a virtual message
object through the virtual gateway by making an indicative
gesture toward the virtual gateway. The gesture may be
made by contacting the virtual message object on the
touch-screen, moving the entire messaging device, or
through some other means. In one example, a user sends a
virtual message object by selecting it on the touch-screen
and using a flicking gesture to move the object toward the
virtual gateway. The processor may determine a transmis-
sion characteristic, such as the speed of the virtual message
object as it travels through the virtual gateway. The trans-
mission characteristic may be preserved as the virtual mes-
sage object is transmitted to another messaging device.
When the virtual message object is received by a recipient
device, it may arrive in the virtual message environment and
behave or interact with other objects and/or the environment
based, at least in part, on its transmission characteristic.

Tlustrative Systems for Haptic Message
Transmission

Referring now to the drawings in which like numerals
indicate like elements throughout the several figures, FIG. 1
is a block diagram of a system for haptic message transmis-
sion according to one embodiment of the present invention.
As shown in FIG. 1, the system 100 comprises a messaging
device 102, such as a mobile phone, portable digital assistant
(PDA), portable media player, or portable gaming device.
The messaging device 102 comprises a processor 110 in
communication with a network interface 112, a sensor 114,
adisplay 116, an actuator 118, a speaker 120, and a track ball
122.

The processor 110 is configured to generate a graphical
user interface which is shown on display 116. Processor 110
is in communication with network interface 112, which may
comprise one or more methods of mobile communication,
such as infrared, radio, Wi-Fi, or cellular network commu-
nication. In other variations, network interface 112 com-
prises a wired network interface, such as Ethernet. The
messaging device 102 can be configured to exchange mes-
sages or virtual message objects with other devices (not
shown in FIG. 1) via network interface 112. Embodiments of
messages exchanged between devices may comprise voice
messages, text messages, data messages, or other types of
messages.

The processor 110 is also in communication with one or
more sensors 114. Sensor 114 may comprise a position
sensor, location sensor, rotational velocity sensor, image
sensor, pressure sensot, or other type of sensor. For example,
sensor 114 may comprise an accelerometer, a gyroscope, a
GPS sensor, a touch-sensitive input device (e.g. touch
screen, touch-pad), or some other type of sensor. The one or
more sensors 114 may be configured to detect changes in, for
example, acceleration, inclination, inertia, or location. For
example, the messaging device 102 may comprise an accel-
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erometer 114 configured to measure acceleration of the
messaging device 102. The one or more sensors 114 are
configured to detect a user interaction and send a signal
representing the user interaction to processor 110. The
messaging device 102 may comprise additional forms of
input, such as track ball 122, buttons, keys, a scroll wheel,
and/or a joystick (not shown in FIG. 1).

Users may interact with the user interface through move-
ments or gestures, which are detected by the one or more
sensors 114. As the messaging device 102 is tilted, shaken,
thrust, or otherwise moved, the one or more sensors 114
detect these movements. The sensors 114 generate sensor
signals based, at least in part, on the movements and send
those signals to processor 110. The signals may comprise
one or more of: angle of the movement, speed of the
movement, distance covered by the movement, or X-Y
orientation of the movement. In one embodiment, an accel-
erometer sensor is configured to detect the inclination and
acceleration of the messaging device 102. As the messaging
device 102 is tilted, an accelerometer can be configured to
send signals to the processor 110 based, at least in part, on
the tilt and/or acceleration of the messaging device 102.

Signals received from the sensor 114 may be associated
with an interaction with the graphical user interface shown
on display 116. In one embodiment, a sensor signal com-
prises an indicative gesture oriented toward a virtual gate-
way in a virtual message environment. For example, an
indicative gesture may comprise a poking motion which
moves the messaging device 102 in a certain direction. An
accelerometer 114 may detect the poking motion and send a
sensor signal to the processor 110 representing the motion.
As another example, an indicative gesture may comprise
dragging or flicking a virtual message object toward a virtual
gateway. A touch-screen display 116 may detect the drag or
flick and send a representative sensor signal to the processor
110.

In the embodiment shown in FIG. 1, processor 110 is also
in communication with display 116, which is configured to
display a graphical user interface. Display 116 may com-
prise a touch-sensitive input device, such as a touch-screen,
configured to send/receive signals to/from processor 110.
The graphical user interface shown on the touch-screen
display 116 facilitates the user’s interaction with messages.
The graphical user interface comprises a virtual message
environment, in which messages are represented as virtual
message objects. A virtual message object may be selected
and manipulated by contacting it directly via touch-screen
display 116. In one mode of interaction, two-dimensional
finger gestures on a touch screen display may select, drag,
flick, throw, and/or move a virtual object within the virtual
message environment.

Signals received from a touch-screen display 116 may be
associated with a transmission characteristic of a virtual
message object in a graphical user interface. In one varia-
tion, a predetermined gesture on touch-screen 116, such as
flicking or dragging a virtual message object, may be
associated with a transmission characteristic, such as speed
and/or angle of transmission of the virtual message object.
In one embodiment, a quick flick is associated with a fast
transmission characteristic of a virtual message object. In
another embodiment, a slow drag is associated with a slow
transmission characteristic.

The processor 110 may determine a haptic feedback effect
based, at least in part, on a virtual message object’s trans-
mission characteristic. In one variation, a user indicates that
a virtual message object should be sent to another user by
quickly jabbing the messaging device 102 in the direction of






