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ABSTRACT

A technique for force feedback can include displaying a data
set in a visual model. A technique for force feedback can
include selecting a portion of the data instances in the data set.
A technique for force feedback can also include providing a
force feedback via a force feedback device as an interaction
point interacts with the portion of the data instances.
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SELECTING A PORTION OF THE DATA INSTANCES ~782

PROVIDING REPETITIOUS FORCE FEEDBACK VIA A FORCE
FEEDBACK DEVICE AS AN INTERACTION POINT INTERACTS WITH |54
THE PORTION OF THE DATA INSTANCES '

i




US 2016/0291695 Al

FORCE FEEDBACK

BACKGROUND

[0001] Visual analytics may be used to explore data. Visual
analytics may be conducted using a two dimension (2D)
mouse pointing device. Using the 2D mouse pointing may
inhibit a user from exploring a third dimension. A user of the
2D mouse pointer may need to focus on visual cues to deter-
mine if an object of interest has collided, e.g., touched and/or
contacted, with the cursor along a third axis.

[0002] Visual analytics may also be conducted using a three
dimensional (3D) active infrared proximity motion sensing
pointer. A user of the 3D active infrared proximity motion
sensing pointer may also need to focus on visual cues to
determine if an object of interest has collided with the cursor
along the third axis even though the 3D active infrared prox-
imity motion sensing pointer may allow a user to explore a
third dimension.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 illustrates a block diagram of an example of
a computing device according to the present disclosure.
[0004] FIG. 2 illustrates a block diagram of an example of
a system for providing force feedback according to the
present disclosure.

[0005] FIG. 3 illustrates a block diagram of an example of
a system for providing force feedback to a user according to
the present disclosure.

[0006] FIG. 4 illustrates a diagram of an example of aided
navigation according to the present disclosure.

[0007] FIG. 5illustrates a diagram of an example of guided
exploration according to the present disclosure.

[0008] FIG. 6 illustrates a diagram of an example of pattern
identification according to the present disclosure.

[0009] FIG. 7 illustrates a flow diagram of an example of a
method for force feedback according to the present disclo-
sure.

DETAILED DESCRIPTION

[0010] A force feedback system can include a force feed-
back device that applies force feedback to a user. A user of the
force feedback device can physically feel a force. The force
feedback can provide a user with information that may not be
evident in visualized data. Force feedback can include a resis-
tive force and/or a vibrating force. Force feedback can be used
to navigate a data set that includes a plurality of data
instances, The force feedback system can be used to guide a
user in the exploration of the data set. The force feedback
system can be used to identify patterns in a data set.

[0011] Navigating data can allow a user to draw insights
from the data as the user navigates the data via force feedback.
A resistive force can be applied to the force feedback device
to convey to a user insight regarding the data, e.g., distribution
of the data, patterns within the data, bounds of the data,
existence of data instances, among other insights that can be
drawn, Data navigation is further discussed in FIG. 4.
[0012] Guiding a user can enable a user to find points of
interest in the data while maintaining the visual organization
of the data. A user can be guided along a continuous path
within a visual representation of the data. A user can be
guided by providing a force feedback that corresponds to the
continuous path, Guiding a user is further discussed in FI1G. 5.
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[0013] Force feedback can be used to identify a pattern in
data. Identifying patterns in a data set can include providing
repetitious force feedback via the force feedback device. The
repetitious force feedback can indicate that a portion of data
is associated with a pattern. Pattern identification is further
discussed in FIG. 6.

[0014] FIG. 1 illustrates a block diagram of an example of
a computing device 100 according to the present disclosure.
The computing device 100 can include a processing resource
102 connected to a memory resource 106, e.g., a computer-
readable medium (CRM), machine readable medium
(MRM), database, etc. The memory resource 106 can include
a number of computing modules. The example of FIG. 1
shows a data cluster module 108, a force distribution module
109, a 3D module 110, and a force feedback module 111. As
used herein, a computing module can include program code,
e.g., computer executable instructions, hardware, firmware,
and/or logic, but includes at least instructions executable by
the processing resource 102, e.g., in the form of modules, to
perform particular actions, tasks, and functions described in
more detail herein in reference to FIG. 3, FIG. 4, FIG. 5, and
FIG. 6. The processing resource 102 executing instructions
associated with a particular module, e.g., modules 108, 109,
110, and 111, can function as an engine, such as the example
engines shown in FIG. 2.

[0015] FIG. 2 illustrates a block diagram of an example of
a system 220 for providing force feedback according to the
present disclosure. The system 220 can perform a number of
functions and operations as described in FIG. 3, FIG. 4, FIG.
5,and FIG. 6, e.g., providing force feedback. The system 220
can include a data store 221 connected to a force feedback
system 222. In this example the force feedback system 222
can include a number of computing engines. The example of
FIG. 2 shows a visualization engine 223, a search engine 224,
a path engine 225, and a force feedback engine 226. As used
herein, a computing engine can include hardware firmware,
logic, and/or executable instructions, but includes at least
hardware e.g., a processor, executing instructions to perform
particular actions, tasks and functions described in more
detail herein in reference to FIG. 3, FIG. 4, FIG. 5, and FIG.
6.

[0016] The number of engines 223, 224, 225, and 226
shown in FIG. 2 and/or the number of modules 108, 109, 110,
and 111 shown in FIG. 1 can be sub-engines/modules of other
engines/modules and/or combined to perform particular
actions, tasks, and functions within a particular system and/or
computing device.

[0017] Further, the engines and/or modules described in
connection with FIGS. 1 and 2 can be located in a single
system and/or computing device or reside in separate distinct
locations in a distributed computing environment, e.g., cloud
computing environment. Embodiments are not limited to
these examples,

[0018] FIG. 3 illustrates a block diagram of an example of
a system 325 for providing force feedback to a user according
to the present disclosure. FIG. 3 includes a user 330, a force
feedback device 354, and a force feedback system 325 that
includes a force feedback based haptics module 332, a vibro-
tactile haptics module 352, and visualized data 336. In a
number of examples, the force feedback device 354 can
include the force feedback based haptics module 332 and the
vibro-tactile haptics module 352.

[0019] Haptics involves communication through touch.
Haptics can involve force feedback and/or audio feedback,
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among other forms of touch oriented communications. Force
feedback can include applying a force to a force feedback
device and/or a vibration to a force feedback device.

[0020] A force feedback based haptics module 332
includes a force sensor module 338, an update haptic inter-
action point module 340, a computer force feedback adjusted
position module 342, and a constrain cursor to collision point
module 344. A vibro-tactile haptics module 352 includes a
motion sensor module 346, an update haptic interaction point
module 348, and a compute vibratory feedback module 350.
[0021] A user 330 can provide input to the force-feedback
system via a force feedback device 354. A force feedback
device 354 can include computer readable instructions and/or
hardware that can be used to receive user input and update
visualized data 336. A force feedback device 354 can be a
joystick, a pointing device, and/or a keyboard, among other
types of force feedback devices. A force feedback device 354
can associate an interaction point with the visualized data
336. An interaction point is further defined below.

[0022] In a number of examples, a force feedback device
354 can include a moving unit that moves based on a user’s
330 interaction with the moving unit and/or the force feed-
back device 354. The moving unit can be internal to the force
feedback device 354 and/or external to the force feedback
device 354. The moving unit can include machine readable
instructions and/or hardware. For example, the moving unit
can be a sensor and/or a mechanical unit in the force feedback
device 354, among other examples of a moving unit.

[0023] A force feedback device 354 can apply a force to the
moving unit and as such can be said to apply a force to the user
330 that is controlling the force feedback device 354 and/or
the moving unit. A force feedback device 354 can also receive
a force and/or a movement from the user via the moving unit.
That is, the force feedback device 354 can receive user input
via the moving unit.

[0024] A force can include a magnitude, e.g., an intensity,
and a direction. A force can include a resistive force and/or a
vibrating force, among other types of forces that can be
applied to a user via the force feedback device 354. As used
herein, applying a force to a moving unit can also describe
applying a force to the force feedback device 354. Applying a
force to the feedback device 354 can also describe applying a
force to the moving unit.

[0025] A resistive force can be a force of repulsion, a force
ofattraction, and/or a vibrating force. A force of repulsion can
be, for example, a simulated magnetic force of repulsion. A
force of repulsion is a force directed away from a point in the
visualized data 336. A force can be directed away from the
point in the visualized data 336 by correlating the point in the
visualized data 336 with the interaction point and by con-
straining the force feedback device 354 from moving the
interaction point towards the point in the visualized data 336.
[0026] A force of attraction can be, for example, a simu-
lated magnetic force of attraction. A force of attraction is a
force directed towards a point in the visualized data 336.
[0027] A vibrating force is a vibration that is applied to the
force feedback device 354 and/or the moving unit in the force
feedback device 354.

[0028] Visualized data 336 is the visualization or display of
a model that is constructed using a data set which includes a
number of data instances. In a number of examples, the visual
model can be displayed on a display unit such as a monitor
and/or a screen. A visual model can be a two dimensional
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(2D) model or a 3 dimensional model. More or less dimen-
sions that those mentioned herein can be used to visualize
data.

[0029] A visual model can include objects that represent
the data set. For example, a first object can represent a first
data instance and a second object can represent a second data
instance. Displaying a visual model can include displaying
the objects that form the model. As used herein, reference to
an object can also include reference to one or more data
instances that the object represents. Furthermore, reference to
one or more data instances can also reference the object that
represents the one or more data instances. For example, an
interaction between an interaction point and a data instance
can reference an interaction between the interaction point
and/or an object that represents the data instance.

[0030] A user 330 can use the force feedback device 354 to
update the visualized data 336. A use 330 can provide a force
to and/or move the force feedback device 354 via the moving
unit in the force feedback device 354. A force sensor module
338 can sense the force. The force-feedback based haptics
module 332 can update an interaction point via the update
haptic interaction point module 340.

[0031] Aninteraction point can be a location and/or an icon
that is displayed in the visualized data 336. For example, an
interaction point can be a cursor. An interaction point can
associate a moving unit and/or a force feedback device 354
with a location in the visualized data 336. An interaction point
is further defined in FIG. 4, FIG. 5, and FIG. 6.

[0032] A force feedback system can determine whether the
interaction point has collided with an object in the visualized
data 336. As used herein, a collision can describe a relation-
ship between an interaction point and an object and/or a data
instance in the object. For example, a collision can occur
when an interaction point touches, interacts, and/or contacts
an object and/or a data instance. If the force feedback system
determines that a collision between an interaction point and a
visualized object has occurred, then the force feedback device
354 can be constrained to the collision point by the constrain
cursor to collision point module 344.

[0033] The compute force feedback adjusted position mod-
ule 342 can compute a force. In a number of examples, the
force can be proportional to the position of an interaction
point in a force distribution that is associated with the visu-
alized data 336. The compute force feedback adjusted posi-
tion module 342 can cause the force feedback device 354 to
apply the force.

[0034] The vibro-tactile haptics module 352 can receive
user input via the motion sensor module 346. The motion
sensor module 346 can sense a movement of the moving unit
in the force feedback device 354. The vibro-tactile haptics
module 352 can update the interaction point at the update
haptic interaction point module 348. The vibro-tactile haptics
module 352 can determine whether the interaction point has
collided with an object. If the interaction point has collided
with an object, then a vibration feedback is computed at the
compute vibratory feedback module 350 and a vibration can
be applied to the force feedback device 354. A collision
between an object and the interaction point can occur when
the interaction point comes into contact with the object as
displayed in the visualized data 336.

[0035] A force feedback system can convey information
regarding the visualized data 336 to a user 330 without modi-
fying the visualized data 336. For example, a collision
between an interaction point and an object in the visualized
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data 336 can be expressed to the user 330 via a vibration
without portraying the collision in the visualized data 336.
Without the force feedback system, the visualized data 336
would have to be modified to portray the collision to a user
330, for example, by modifying the visualized data to flash at
the point of collision.

[0036] FIG. 4 illustrates a diagram of an example of aided
navigation according to the present disclosure. FIG. 4
includes interaction point 462, object 460, and data instances
464. FIG. 4 is an example of visualized data 336 in FIG. 3.
FIG. 4 also includes a zoomed-in view 466 of portion of
object 460.

[0037] Atdatacluster module 108 in FIG. 1, a3D model of
a cluster of data instances 464 can be created. The data
instances can constitute a data set. A cluster of data instances
can be represented as a 3D object 460. Data instances 464 can
include emails, documents, directories, accounts, and/or
other types of data. A 3D object 460 can include abstracted
bubble representations of the cluster of data instances 464.
Each of the clusters can consist of non-uniformly distributed
data instances that may or may not be visible to the user.
[0038] At force distribution module 109, the cluster of data
instances 464 can be displayed as a 3D object whose force
distribution matches that of the data density present in the
cluster. For example, a viscosity distribution can be associ-
ated with the object 460. A force distribution can be a viscos-
ity distribution, a magnetic distribution, and/or a vibration
distribution among other types of distributions.

[0039] A viscosity distribution can simulate the resistance
in a liquid and can be used to correlate the resistance in the
liquid with a force. A viscosity in object 460 can increase as
the concentration of data instances increases. At the 3D mod-
ule 110, the interaction point in the 3D model can be associ-
ated with a position in the viscosity distribution. A viscosity
distribution can be generated based on a concentration of data
instances at various points in the object 460. A higher viscos-
ity can correspond to a higher concentration of data instances.
[0040] A magnetic distribution can simulate a magnetic
force that is associated with an object 460. A force propor-
tional to the interaction point’s 462 position in the object 460
can be applied. The interaction point’s 462 position in the
object 460 can be associated with a position in the magnetic
distribution.

[0041] A vibrationdistribution can be used to apply a vibra-
tion force to a force feedback device when the interaction
point 462 interacts with the data instances 464 in object 460.
[0042] Interaction point 462, as shown in FIG. 4, includes a
representation of the interaction point 462 at a number of
different times. The dotted line represents movement of inter-
action point 462. A first force (f0) can be applied to the force
feedback device at a first time, a second force (fl1) can be
applied to the force feedback device at a second time, a third
force (f2) can be applied to the force feedback device at a third
time, a fourth force (f3) can be applied to the force feedback
device at a fourth time, and a fifth force (f4) can be applied to
the force feedback device at a fifth time. The applied forces
can be based on the position of the interaction point 462 and
the association of the position in the viscosity distribution.
[0043] At force feedback module 111, a force proportional
to the force distribution that is associated with object 460 can
be applied to the force feedback device. For example, a resis-
tive force conveyed to a user via the force feedback device can
increases as an interaction point 462 approaches a cluster of
data instances. In a number of examples, at force feedback
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module 111, a vibration and/or a magnetic force can be con-
veyed to the user using the force feedback device.

[0044] A user can navigate the data instances 464 to iden-
tify clusters of data instances using the force feedback device.
That is, a user can be aided in navigating the data instances
464.

[0045] Inanumber of examples, the visualized data can be
modified such that a user can interact directly with the data
instances 464 and/or with the object 460. For example, a force
feedback device can vibrate when the interaction point 462
collides with one of the data instances 464 and/or a resistive
force can be applied through the force feedback device pro-
portional to the interaction point’s 462 location in the object
460.

[0046] FIG. 5illustrates a diagram of an example of guided
exploration according to the present disclosure. FIG. 5
includes a data stream 570-1, a data stream 570-2, . ..,and a
data stream 570-N, e.g., referred to generally as data streams
570, an interaction point 562, feedback point 572-1, feedback
point 572-2, feedback point 572-3, and feedback point 572-4,
e.g., referred to generally as feedback points 572.

[0047] In visualization engine 223, a data set that includes
the data streams 570 can be included in a visual model. A
visual model caninclude a 2D mod& and/or a 3D model. FIG.
5 is a visual representation of a 2D model.

[0048] InFIG.5, the y-axis represents the data streams 570
and the x-axis represents a plurality of discrete intervals, e.g.,
discrete time intervals. For example, the data stream 570-1
can include a plurality of data instances that are visually
represented along an x-axis based on a time that is associated
with each of the plurality of data instances. For example, a
data stream 570-1 can include emails sent from a first email
address. The data instances in the data stream 570-1 can be
individual emails. In FIG. 5 and FIG. 6, the data instances are
depicted as squares.

[0049] Time can progress from left to right as displayed in
FIG. 5. That is, the data instances oriented on the left side of
the data streams 570 are older than the data instances oriented
on the right side of the data stream 570.

[0050] In a number of examples, the shading of the data
instances can represent an attribute of the data instances such
as frequency, time of day, and email type, among other
attributes. In search engine 224, a query can be executed to
selecta portion of the data instances. For example, a query can
be used to identify all emails that have a first user as a recipi-
ent of the email. All emails that have a first user as a recipient
of'the email can be associated with a same gray scale value in
the visualized data.

[0051] A feedback point can be established for each of the
results of the query and/or for clusters of the results of the
query. For example, feedback point 572-1 can represent a first
cluster from the results, feedback point 572-2 can represent a
second cluster from the results, feedback point 572-3 can
represent a third cluster from the results, feedback point
572-4 can represent a fourth cluster from the results.

[0052] Atpath engine 225, a continuous path can be created
and/or displayed. The continuous path can be included in the
2D model. In FIG. 5, the continuous path is shown as a dotted
line that connects the feedback points 572. The continuous
path can go through the portion of data instances.

[0053] Atforce feedback engine 226, force feedback can be
provided when the interaction point 562 interacts with the
continuous path and/or the feedback points 572. Force feed-
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back can be provided by applying a force to a force feedback
device. The force feedback can be a resistive force.

[0054] The magnitude of the force feedback can corre-
spond to the interaction point’s 562 location relative to the
continuous path and/or the feedback points 572. A resistive
force can include a magnetic force of attraction or a magnetic
force or repulsion, among other types of forces that can be
applied using the force feedback device.

[0055] A magnetic force of attraction can include applying
a force towards the continuous path. A force as applied to the
force feedback device can move the interaction point 562
towards the continuous path when no other forces are applied
on the force feedback device. That is, a user will feel that the
force feedback device is being pulled towards the continuous
path.

[0056] A magnetic force of attraction can be used to guide
auser to the positive results from the query. For example, if a
continuous path identifies emails on which the first email
address was copied, then a magnetic force of attraction will
provide a force that will lead a user to the identified emails.
[0057] A magnetic force of repulsion can include applying
a force away from the continuous path. The force as applied to
the force feedback device can move the interaction point 562
away from the continuous path when no other forces are
applied on the force feedback device. The user will feel that
the force feedback device is being pushed away from the
continuous path. The resistive force away from the continu-
ous path increases as the distance between the interaction
point and the continuous path decreases.

[0058] A magnetic force of repulsion can be used to guide
a user away from the positive results from the query. For
example, if a continuous path identifies emails on which the
first email address was copied, then a magnetic force of repul-
sion will provide a force that will lead a user away from the
identified emails and towards emails on which the first email
address was not copied.

[0059] In a number of examples, a vibrating force can be
applied to the force feedback device when an interaction point
that is associated with the force feedback device interacts
with the continuous path. A vibrating force can identify posi-
tive results.

[0060] FIG. 6 illustrates a diagram of an example of pattern
identification according to the present disclosure. FIG. 6
includes a data stream 670-1, a data stream 670-2, . ..,and a
data stream 760-M, e.g., referred to generally as data streams
670, that are analogous to data streams 570 in FIG. 5.

[0061] FIG. 6is arepresentation of a2D model of a number
of data instance in data set that is composed of data streams
670. In a number of examples, the data set can be represented
in a 3D model. The 2D model and the 3D model are visual
models. The data streams are oriented along the y-axis while
the x-axis gives time.

[0062] In a number of examples, a portion of the data
instances can be selected from the data streams 670. For
example, data instance 664-1, data instance 664-2, data
instance 664-3, data instance 664-4, data instance 664-5, data
instance 664-6, data instance 664-7, data instance 664-8, data
instance 664-9, data instance 664-10, and data instance 664-
11, e.g., referred to generally as the portion of data instances
664, can be selected. The portion of data instances 664 can be
selected based on the results of a query conducted by a user.
For example, a query can request all emails that are copied to
more than 10 different emails.
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[0063] In FIG. 6, an interaction point 662 is a vertical bar
that can move to the left and/or to the right along the x-axis.
Force feedback can be provided to a user via a force feedback
device, as the interaction point 662 moves along the x-axis.
The force feedback can be provided when the interaction
point 662 interacts with any portion of the visual representa-
tion of the data instances 664. For example, force feedback
can be provided when the interaction point 662 collides with
data instance 664-11.

[0064] A type of force feedback and/or magnitude of force
feedback can be associated with an interaction between an
interaction point and an object. For example, if data instance
664-7 is an email that has been copied to 10 different email
addresses and data instance 664-11 is an email that has been
copied to 15 different email addresses, then a force feedback
associated with an interaction between interaction point and
the data instance 664-11 can have a greater force than the a
force feedback associated with an interaction between inter-
action point and the data instance 664-7.

[0065] Inanumberofexamples, if the interaction point 662
collides with data instance 664-8 and data instance 664-5
simultaneously, then a force feedback can be the product of a
first force feedback associated with data instance 664-8 and a
second force feedback associated with data instance 664-5.
For example, the first force feedback and the second force
feedback can be averaged or summed to determine the appro-
priate force feedback to apply to the force feedback device.
[0066] In a number of examples, a query can be used to
select a number of different characteristics that are associated
with the data instances. Each of the different characteristics
can be associated with a different value in the gray scale. In a
number of examples, each of the different characteristics can
be associated with a different color.

[0067] A query canbeusedtosearch for data instances with
any of the three different variables. For example, if the data
instances are patient records, then the query can search for
patients that have a specific potassium level characteristic, an
age characteristic, and/or a heart disease characteristic.
[0068] Forexample, the query can be used to select patients
that have potassium levels that is less than 3.5, patients that
are 55-60 years old, and patients that have a prior history of
heart disease. Each of the characteristics can be associated
with a color and/or a gray scale value.

[0069] Inanumber of examples, each of the characteristics
can be associated with a different force feedback response.
For example, a collision between the interaction point 662
and a data instance 664-7 that represents a patient record can
results in a force feedback f,. The force feedback f, can be
different than force feedback f;. Force feedback f; can be a
force feedback thatis applied as a result of a collision between
the interaction point 662 and the data instance 664-9.

[0070] Selecting a number of data instances with different
characteristics and associating a type and/or an intensity of
force feedback can allow a user to observe the different char-
acteristics without relying on the visual representation of the
data instances. The force feedback can be used to detect
repetitive patterns. A repetitive pattern is shown in FIG. 6 in
data instance 664-1, data instance 664-2, data instance 664-3,
data instance 664-4, data instance 664-5, and data instance
664-6.

[0071] A repetitive pattern can include a distance between
selected data instances. For example data instance 664-1 can
have a same distance from data instance 664-2 as data
instance 664-2 has from data instance 664-3. A distance as
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relating to the x-axis in FIG. 6 can indicate a same time
interval between two data instances. For example, a pattern
can occur when data instance 664-1, data instance 664-2, data
instance 664-3, data instance 664-4, data instance 664-5, and
data instance 664-6 are equally spaced along the x-axis.
[0072] A repetitive force feedback can include using a same
force with a same direction and/or a same level of intensity.
The same force with a same direction can be used every time
a collision between the interaction point 662 and one of data
instance 664-1, data instance 664- 2, data instance 664-3, data
instance 664-4, data instance 664-5, and data instance 664-6
occurs.

[0073] The repetitious force feedback can alert a user of the
force feedback device that the portion of the data instances
corresponds to a pattern associated with the plurality of data
instances in the data stream. That is, a user can identify
patterns within data streams using the force feedback rather
as opposed to visually. Visual pattern identification can be
problematic in large data sets with a large number of data
streams because a user may be unable to visually identify
patterns. However, patterns may be identified easier using
force feedback as oppose to visual identification.

[0074] The user can be allowed to traverse the data
instances by moving the interaction point 662 to the left
and/or to the right, as oriented in relation to FIG. 6. In a
number of examples, the interaction point 662 can be station-
ary and the data instances in the data streams 670 can move to
the left and/or to the right as oriented in FIG. 6 along the
x-axis. Moving the interaction point 662 and/or the data
streams 670 to the left and/or to the right along the x-axis can
include forwarding the data streams 670 and/or reversing the
data streams 670.

[0075] FIG. 7 illustrates a flow diagram of an example of a
method for force feedback according to the present disclo-
sure. At 780, a data set in a 2D model can or a 3D model can
be displayed. The data set can include a number of data
streams that can include a plurality of data instances.

[0076] At 782, a portion of the data instances from the
plurality of data instances can be selected. The selection can
be based on a query, a filter, a rule, and/or any other means of
selecting the plurality of instances.

[0077] At784, arepetitious force feedback can be provided
via a force feedback device as an interaction point interacts
with the portion of the data instances. An interaction can
include a collision between the interaction point and one or
more of the data instances. A repetitious force feedback can
include providing force feedback repetitiously over time.
[0078] Inanumber of examples, the repetitious force feed-
back can alert a user of the force feedback device that the
portion of the data instances corresponds to a pattern associ-
ated with the plurality of data instances in the data stream. A
pattern can include a characteristic of the data instances that
is manifest in a plurality of the data instances. For example, a
pattern can include emails that are sent to a first email address
and/or to a second email address.

[0079] In the present disclosure, reference is made to the
accompanying drawings that form a part hereof, and in which
is shown by way of illustration how a number of examples of
the disclosure can be practiced. These examples are described
in sufficient detail to enable those of ordinary skill in the art to
practice the examples of this disclosure, and it is to be under-
stood that other examples can be used and that process, elec-
trical, and/or structural changes can be made without depart-
ing from the scope of the present disclosure.
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[0080] The figures herein follow a numbering convention
in which the first digit corresponds to the drawing figure
number and the remaining digits identify an element or com-
ponent in the drawing, Elements shown in the various figures
herein can be added, exchanged, and/or eliminated so as to
provide a number of additional examples of the present dis-
closure. As used herein, the designators “N” and “M”, among
others, indicate that a number of the particular feature so
designated can be included with a number of examples of the
present disclosure. In addition, the proportion and the relative
scale of the elements provided in the figures are intended to
illustrate the examples of the present disclosure, and should
not be taken in a limiting sense.
[0081] The specification examples provide a description of
the applications and use of the system and method of the
present disclosure. Since many examples can be made with-
out departing from the spirit and scope of the system and
method of the present disclosure, this specification sets forth
some ofthe many possible example configurations and imple-
mentations.
[0082] Asusedherein, “a” or “a number of”” something can
refer to one or more such things. For example, “a number of
widgets” can refer to one or more widgets.
What is claimed:
1. A non-transitory machine-readable medium storing
instructions for force feedback executable by a machine to
cause the machine to:
represent a data cluster as an object in a three dimensional
(3D) model;

associate a force distribution with the object;

associate an interaction point in the 3D model with a posi-
tion in the force distribution, wherein the interaction
point is received from a force feedback device; and

cause the force feedback device to apply a force propor-
tional to the position in the force distribution.

2. The medium of claim 1, wherein the force distribution is
used to apply a vibrating force to the force feedback device
based on a relationship between the interaction point and the
object.

3. The medium of claim 1, wherein the object includes a
plurality of data instances in the data cluster.

4. The medium of claim 2, wherein the force distribution is
aviscosity distribution that is associated with a concentration
of the plurality of data instances in the object.

5. The medium of claim 4, comprising instructions to gen-
erate the viscosity distribution based on a concentration of
data instances at various points in the object, wherein a higher
viscosity corresponds to a higher concentration of data
instances.

6. The medium of claim 5, including instructions to
increase the force applied to the force feedback device as the
viscosity increases.

7. A system for force feedback comprising a processing
resource in communication with a non-transitory machine
readable medium having instructions executed by the pro-
cessing resource to implement:

a visualization engine to display a plurality of data

instances in a visual model;

a search engine to select a portion of the data instances;

a path engine to create a continuous path within the visual

model through the portion of the data instances; and

a force feedback engine to provide force feedback via a

force feedback device, wherein the force feedback cor-
responds to the continuous path.
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8. The system of claim 7, the force feedback engine to
provide a resistive force when an interaction point that is
associated with the force feedback device follows the con-
tinuous path.

9. The system of claim 8, wherein the resistive force is a
simulated magnetic force of repulsion away from the continu-
ous path.

10. The system of claim 9, the force feedback engine to
increase the resistive force away from the continuous path as
the distance between the interaction point and the continuous
path decreases.

11. The system of claim 8, wherein the resistive force is a
simulated magnetic force of attraction towards the continu-
ous path.

12. The system of claim 11, the force feedback engine to
increase the resistive force towards the continuous path as a
distance between the interaction point and the continuous
path decreases.
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13. The system of claim 7, wherein the visual model is a
(2D) model or a (3D) model.

14. A method for force feedback comprising:

displaying a data set in a two dimensional (2D) model or a
three dimensional (3D) model, wherein the data set
includes a plurality of data instances;

selecting a portion of the data instances; and

providing repetitious force feedback via a force feedback
device as an interaction point interacts with the portion
of the data instances.

15. The method of claim 14, wherein the repetitious force
feedback alerts a user of the force feedback device that the
portion of the data instances corresponds to a pattern associ-
ated with the plurality of data instances in the data set.
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