
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date
26 June 2014 (26.06.2014)

WO 2014/099073 Al
P O P C T

(51) International Patent Classification: (71) Applicant: INTERNATIONAL BUSINESS MA¬
G06F 3/041 (2006.01) H04R 7/02 (2006.01) CHINES CORPORATION [US/US]; New Orchard

G06F 3/046 (2006.01) Road, Armonk, N Y 10504 (US).

(21) International Application Number: (72) Inventors: MOHAMMED, Siddique; 1st Floor, D Block,

PCT/US2013/061658 Embassy Golf Links Business Park Off Indiranagar -

Koramangala Intermediate Ring Road, Bangalore 560071
(22) International Filing Date:

(IN). NAHAMOO, David; IBM T.J. Watson Research
2 5 September 2013 (25.09.201 3)

Center, P.O. Box 218, Yorktown Heights, N Y 10598 (US).
(25) Filing Language: English SHANMUGAM, Dhandapani; Ground Floor, D Block,

Embassy Golf Links Business Park Off Indiranagar -
(26) Publication Language: English Koramangala Intermediate Ring Road, Bangalore 560071

(30) Priority Data: (IN).

6 1/738,005 17 December 201 2 ( 17 . 12.20 12 ) U S

13/864,666 17 April 2013 (17.04.2013) U S

13/965,840 13 August 2013 (13.08.2013) u s

[Continued on nextpage]

(54) Title: HAPTIC ACCESSORY AND METHODS FOR USING SAME

(57) Abstract: A method for providing tactile feedback comprises displaying a visual rep¬FIG. 5
resentation o f a physical object having a t least one haptic property, generating time- varying

data associated with the at least one haptic property from the visual representation, sending

NAVIGATE TO AN ONLINE the time-varying data t o a computing device including a feedback apparatus electrically

COMMERCE SITE TO - 502 connected to the computing device, and generating the tactile feedback via the feedback ap -
PURCHASE AN ITEM paratus in response t o a pressure on the feedback apparatus applied b y a user.

SELECT THEM ITEM - 504

EXTRACT FEATURES FROM

VISUAL REPRESENTATION - 506

OF ITEM

SEGMENT VISUAL

REPRESENTATION - 508

INTO PORTIONS

MAP FREQUENCY

PATTERN FOR EACH - 510

OF THE SEGMENTS

SEND FREQUENCY

PATTERN TO MOBILE - 512

DEVICE AS METADATA

MOBILE DEVICE

PROCESSES FREQUENCY - 514

PATTERN METADATA

TRANSMIT FREQUENCY
- 516

PATTERN TO ACTUATOR

PROVIDE TACTILE

FEEDBACK WHEN THE
- 518

USER INTERACTS WITH

THE ACCESSORY



w o 2014/099073 Ai III 111 II II III I IIII IIII II I I I I II llll III II I II

(74) Agent: MORANO, Michael, F.; Ryan, Mason & Lewis, (84) Designated States (unless other-wise indicated, for every
LLP, 4 8 South Service Road, Suite 100, Melville, N Y kind of regional protection available): ARIPO (BW, GH,

1747 (US). GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(81) Designated States (unless otherwise indicated, for every

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
kind of national protection available): AE, AG, AL, AM,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM,

GW, KM, ML, MR, NE, SN, TD, TG).
GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP,

KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, Published:
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

— with international search report (Art. 21(5))
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,

RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, — before the expiration of the time limit for amending the
TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, claims and to be republished in the event of receipt of
VN, ZA, ZM, ZW. amendments (Rule 48.2(h))



HAPTIC ACCESSORY AND METHODS FOR USING SAME

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Patent Application Serial No.

61/738,005, filed on December 17, 2012, U.S. Patent Application Serial No. 13/864,666, filed

on April 17, 2013, and U.S. Patent Application Serial No. 13/965,840, filed on August 13,

2013, the contents of which are herein incorporated by reference in their entireties.

Technical Field

The field generally relates to a haptic accessory and, in particular, a haptic accessory for

a computer device and methods for using same.

Background

Online and mobile commerce has been increasing at a rapid pace from year to year,

especially with the increasing adoption of mobile devices, such as, for example, smartphones

and tablets. Using, for example, mobile phone or tablet applications, mobile web sites, or a

combination thereof, shoppers are able to use online stores or shopping sites to search for,

compare, examine, and purchase items using their mobile devices.

Using mobile devices to purchase goods permits a consumer to make purchase decisions

at any time and any place, at his or her convenience. However, shopping online or with a

mobile device also prevents a consumer from examining an article or physical object in person,

not allowing the consumer to touch, feel, or try using the product, all of which can presently

only be done in a store or similar physical setting where both the product and purchaser are

present.

In addition, when practicing remote or tele-medicine, a doctor remains unable to feel a

wound without being co-located with a patient.

Some of the restrictions of mobile and online commerce, or remote medicine have been

addressed. For example, high-resolution, full-color displays on higher end devices, and



increasingly on mid- and lower-level devices, make it possible to present very realistic images

of an item or medical condition. Audio makes it possible to hear an object (for example, an

engine or a musical instrument), or to hear a sales associate explaining an item. In addition,

video makes it possible to see an item in action, or being used.

Haptic technology, or haptics, permits a user to receive tactile feedback to some degree

through a device by applying forces, vibrations, and/or motions to the user. However, with

current technology, the mobile and online consumer, or remote doctor still remains unable to

accurately feel or simulate the feeling of touching a wound, scar, or a desired product, such as

an article of clothing, when making a purchase.

Summary

In general, exemplary embodiments of the invention include a haptic accessory and, in

particular, a haptic accessory for a computer device and methods for using same.

According to an exemplary embodiment of the present invention, an apparatus for

providing tactile feedback comprises an actuator, wherein the actuator is capable of generating

a vibration pattern based on a received variable frequency, a plurality of fibers on the actuator,

and a membrane on the plurality of fibers.

According to an exemplary embodiment of the present invention, a method for

providing tactile feedback comprises displaying a visual representation of a physical object

having at least one haptic property, generating time-varying data associated with the at least one

haptic property from the visual representation, sending the time-varying data to a computing

device including a feedback apparatus electrically connected to the computing device, and

generating the tactile feedback via the feedback apparatus in response to a pressure on the

feedback apparatus applied by a user.

According to an exemplary embodiment of the present invention, an article of

manufacture comprises a computer readable storage medium comprising program code tangibly

embodied thereon, which when executed by a computer, performs method steps for providing



tactile feedback, the method steps comprising displaying a visual representation of a physical

object having at least one haptic property, generating time-varying data associated with the at

least one haptic property from the visual representation, sending the time-varying data to a

computing device including a feedback apparatus electrically connected to the computing

device, and generating the tactile feedback via the feedback apparatus in response to a pressure

on the feedback apparatus applied by a user.

These and other exemplary embodiments of the invention will be described or become

apparent from the following detailed description of exemplary embodiments, which is to be

read in connection with the accompanying drawings.

Brief Description of the Drawings

Exemplary embodiments of the present invention will be described below in more

detail, with reference to the accompanying drawings, of which:

FIGS. 1A and IB illustrate devices for providing tactile feedback according to

exemplary embodiments of the invention.

FIGS. 2-4 are cross-sectional views illustrating a structure of devices for providing

tactile feedback according to exemplary embodiments of the invention.

FIG. 5 is a flow chart illustrating a method for providing tactile feedback according to

an exemplary embodiment of the invention.

FIG. 6 is a high-level block diagram illustrating a system for providing tactile feedback

according to an exemplary embodiment of the invention.

FIG. 7 illustrates a computer system in accordance with which one or more

components/steps of the techniques of the invention may be implemented, according to an

exemplary embodiment of the invention.

Detailed Description of Exemplary Embodiments

Exemplary embodiments of the invention will now be discussed in further detail with

regard to a haptic accessory and, in particular, a haptic accessory for a computer device and



methods for using same. This invention may, however, be embodied in many different forms

and should not be construed as limited to the embodiments set forth herein.

The embodiments of the present invention describe devices, systems and methods

through which computers and mobile devices, such as, for example, smartphones and tablets,

can be improved to transmit realistic haptic feelings to users. While some of the embodiments

of the present invention are described in connection with mobile devices and commerce, the

embodiments of the invention are not necessarily limited thereto. For example, the haptic

accessory discussed herein can be applied to other types of computing devices, such as, for

example, desktop and laptop computers, and personal digital assistants (PDAs), and can be

applied to other fields, such as, for example, the medical field. In the case of the medical field,

a doctor located remotely from a patient may be able to use the devices, systems and methods

of the embodiments of the present invention to examine patients and simulate feeling of

patients' wounds or scars while not being physically present with the patient. It is to be

understood that embodiments of the present invention are not limited to the retail and healthcare

fields.

Referring, for example, to FIGS. 1A and IB, in accordance with embodiments of the

present invention, an accessory 100a, 100b for a mobile device 102, such as a smartphone can

be embedded in and integral with a body 104 of the mobile device as shown in FIG. IB, or, as

shown in FIG. 1A, selectively attachable to the mobile device 102 as a dongle via, for example,

a port, such as a universal serial bus (USB) port. According to another embodiment, the

accessory can be embedded into the electronic visual display 106 of the mobile device 102.

Referring to FIG. 2, the accessory 100a, 100b can be constructed in a mattress-like

configuration 110 including a malleable material/membrane 112 positioned on a plurality of

hair-like fibers 1 4 whose properties, such as stiffness, temperature, etc., can be controlled

using one or more actuators 116 receiving variable frequency patterns. The variable frequency

patterns are controlled based on, for example, an intended flexibility, texture, temperature, etc.



of the fibers 114. This mattress-like structure functions to permit a realistic haptic feeling of

various real world objects.

In accordance with embodiments of the present invention, the accessory 100a, 100b

includes human hair sized or approximately human hair sized synthetic fibers 114. While not

necessarily limited thereto, the synthetic fibers 1 can include, for example, nylon, acrylic,

polyester, etc. The accessory can be, for example, a pluggable dongle 100a, a portion 100b of a

mobile device 102, or other computer device, or the whole or a part of the visual display 106.

Referring to FIG. 5, which illustrates a method for providing tactile feedback to a user,

according to an embodiment of the present invention, in an example of the operation of the

mobile device 102 including the accessory 100a or 100b, a customer/mobile subscriber

navigates to an online commerce site to purchase an item, e.g., shirt 125 (block 502). After

browsing an online catalog, the customer selects the item, e.g., shirt 125, for further viewing

and information (block 504). The selection may yield a visual representation of the product,

which can include and image and/or video that is displayed for the user. As an alternative, an

individual may be in a store, or next to a patient to be examined, take a picture of a product in

the store, or a part of the body of the patient to be examined using a camera, for example, on a

mobile device, and send the taken picture to a user in the place of the customer/mobile

subscriber described above.

Online commerce sites may allow a customer to click on details of an item to receive

further information about the product. For example, in the case of an apparel item, a customer

may receive the following data: size, color, availability, price, store location, picture of the item,

shipping time, etc., which is sent to the mobile or other computing device as metadata. In

accordance with embodiments of the present invention, one or more features of the product (e.g.,

texture, temperature, softness/hardness, stiffness, moisture content, swelling, color, size, etc.)

are extracted from a visual representation of the product using, for example, digital image

processing (DIP), digital image capture (DIC) and/or magnetic resonance imaging (MRI)



techniques (block 506). The visual representation (e.g. image) is physically segmented into

portions (block 508), and based on the extracted features, a frequency pattern is mapped

corresponding to each of the segments (block 510), which can vary based on the differences

between the extracted features at each segment. The frequency pattern is sent to the mobile or

other computing device as metadata (block 512). According to an embodiment of the present

invention, the extracted features and segmentation result in time-varying data values (e.g. in the

form of a varying frequency pattern) associated with each physical haptic property of the

product. The frequency pattern metadata is not visible to the user of the mobile or other

computing device, but is processed by the mobile or other computing device (block 514),

through, for example, an application, and transmitted to the actuator 116 (block 516) to provide

the necessary tactile feedback when the user interacts with the accessory 100a or 100b (block

518). According to an embodiment, the membrane 112 of the accessory 100a, 100b responds to

pressure applied thereto by, for example, the finger of a user. The pattern and amount of tactile

feedback is a time-varying function of the time-varying data such that the pattern and amount of

tactile feedback can be sufficient to identify the physical object. For example, the tactile

feedback may have a multi-dimensional time varying pattern of vibration, such as, for example,

a two-dimensional time-varying pattern of vibration generated by the actuator 116, and may

include, for example, temperature and stiffness. The actuator 116 converts the received

variable frequency pattern to vibratory motion.

As a non-limiting example, used solely for purposes of illustration and not limitation,

embodiments of the present invention may be used in conjunction with and/or applied to the

embodiments disclosed in the U.S. Patent Application Serial No. 13/854,220, filed on April 1,

2013 under Attorney Docket No. YOR920121009US2, which is assigned to International

Business Machines Corporation of Armonk, N.Y., USA, and titled "System And Method Of

Dynamically Generating A Frequency Pattern To Realize The Sense Of Touch In A Computing



Device", the complete disclosure of which is expressly incorporated herein by reference in its

entirety for all purposes.

In accordance with embodiments of the present invention, depending on the location of

the accessory, a customer can touch a screen at the point of display of the product to feel a

texture of the product if the accessory is part of the screen 106, or the customer can move

his/her hand over the accessory 100a or 100b to feel the texture of the apparel (e.g., shirt 125).

Referring, for example, to FIGS. 2-4, according to an embodiment of the present

invention, the accessory 100a or 100b includes synthetic fibers 14, which can be controlled for

attributes, including, but not necessarily limited to, stiffness and temperature, to enable the

customer to virtually get a realistic feeling of the texture, temperature, hardness, etc. of an item

on the mobile device. The fibers 114 are temperature sensitive to exhibit, for example,

hot/cold/warm to a user, are flexible to move in multiple directions, e.g., left, right, up and

down to translate a frequency pattern into physical movement, and/or are capable of restoring to

their original flexibility and temperature states. As shown, for example, in FIG. 3, for purposes

of illustration, fibers 114 that are cold or cool are depicted as unshaded, and fibers that are hot

or warm are depicted as shaded. Further, it is to be understood that the accessory 100a or 100b

is not necessarily limited to fibers 14.

The malleable material/membrane 12 includes, for example, a planar membrane made

of malleable/ductile material, which, according to an embodiment, is also magnetic. Referring

to FIGS. 2-4, the membrane 12 covers the fibers 114 positioned underneath the membrane 112.

Similar to the fibers 114, the membrane 12 is flexible to move in multiple directions, e.g., left,

right, up and down to translate a frequency pattern(s) into physical movement, and/or is capable

of restoring to its original flexibility and temperature states. Referring to FIG. 4, the actuator(s)

116 controls the movement of the fibers 114 by inducing an appropriate electric charge(s). The

electric charges are induced on the fibers 1 4 due to the vibration output of the actuator 116.

The wave-like vibration produced by the actuator 116 results in the motion and electric charges



of the synthetic fibers 114. The electric charges, which repel or attract the membrane 112

having magnetic properties, and the varying heights of the fibers 114 result in the physical wave

pattern shown in FIG. 4, enabling a user to feel a texture.

According to an embodiment, an actuator 116 to control the fibers 114 includes, for

example, an electro-mechanical motor, is connected to the fibers 114, and is capable of

translating a received variable frequency pattern into a physical representation of the feel of a

texture of a product/wound by generating a wave-like vibration pattern corresponding to the

received variable frequency. The actuator(s) 116 can control the temperature of the fibers 114

at certain locations by altering an electrical resistance based on the portions of the metadata

relating to temperature. For example, the actuator 116 can increase an electrical resistance at

portions that are to be warmer than other portions (e.g., temperature higher than ambient

temperature). According to an embodiment, if optical fibers are used, temperature of the fibers

can be modified by controlling modulation of light passing through the fibers. The actuator 116

also controls mechanical movement of the fibers 14. In accordance with an embodiment, the

actuator(s) 116 can include an air blower(s) or suction to push or pull the membrane 1 2 at each

or some portions thereof. It is to be understood that a wave-like pattern of the membrane 112

may be a result of one or more air blowers or air suction pushing or pulling the membrane at

different portions thereof. According to embodiments of the present invention, one or more

actuators can be used to provide different features.

The accessory 100a in the form of the dongle can be plugged into a mobile device 102,

for example, a smart phone device, using technology such as a USB port for a wired connection,

BLUETOOTH connectivity for a wireless connection, etc. The accessory 100b, which can be

incorporated into and/or embedded in a chassis or body 104 of the mobile device 102 can be

located at any appropriate location on the mobile device 102, such as, for example, at lower left

or lower right corners of a smart phone device.



Referring to FIG. 6, a system 600 for providing tactile feedback to a user, according to

an embodiment of the present invention, includes a retrieval module 602 which extracts one or

more features representing characteristics of the product (e.g., texture, temperature,

softness/hardness, stiffness, moisture content, swelling, color, size, etc.) from a visual

representation of an item (e.g., a consumer product or medical condition, such as a wound),

physically segments the visual representation (e.g. image) into portions, and based on the

extracted features, maps a frequency pattern corresponding to each of the segments. The visual

representation can be derived from, for example, an online commerce site product offering, or a

taken picture of a product or a part of the body of a patient that is uploaded to the retrieval

module 602 and sent to a user of the mobile device 102. In an alternative embodiment, a

frequency pattern can be generated from an image file associated with the subject item and/or a

description of the subject item.

The retrieval module 602 sends the frequency pattern to the mobile device 102 or other

computing device as meta data, and sends the visual representation to the mobile device 102.

According to an embodiment, the retrieval module 602 is located at a remote server, such as an

online application server, accessible via a network.

According to an embodiment of the present invention, the extraction and segmentation

is performed using DIP, DIC and/or RI, and the mapping is performed by a dynamic

frequency generator. The mapped variable frequency pattern includes time-varying data values

associated with each physical haptic property of the product. The frequency pattern meta data

is sent to the mobile device 102 via a network 604, such as a local area network (LAN), wide

area network (WAN), cellular network, satellite network or the Internet, and is processed by a

frequency processing module 606 which is electrically connected to and/or incorporated into

the mobile device 102. According to embodiments, communication between the retrieval

module 602 and the mobile device 102 can be via, for example, multimedia messaging and/or

based on Wi-Fi, BLUETOOTH, GSM/CDMA, 2G, 3G, 4G, etc. technologies. Based on the



frequency pattern received from the frequency processing module, the actuator(s) 116 is able to

generate the appropriate wave-like patterns and/or control temperature so that the accessory

100a or 100b provides the necessary tactile feedback when the user interacts with the accessory

100a or 100b. According to an embodiment, the wave-like vibration pattern corresponds to the

frequency of each segment so that a user is able to feel the differences in the attributes at each

respective portion of the item.

As will be appreciated by one skilled in the art, aspects of the present invention may be

embodied as a system, apparatus, method, or computer program product. Accordingly, aspects

of the present invention may take the form of an entirely hardware embodiment, an entirely

software embodiment (including firmware, resident software, micro-code, etc.) or an

embodiment combining software and hardware aspects that may all generally be referred to

herein as a "circuit," "module" or "system." Furthermore, aspects of the present invention may

take the form of a computer program product embodied in one or more computer readable

medium(s) having computer readable program code embodied thereon.

Any combination of one or more computer readable medium(s) may be utilized. The

computer readable medium may be a computer readable signal medium or a computer readable

storage medium. A computer readable storage medium may be, for example, but not limited to,

an electronic, magnetic, optical, electromagnetic, infrared, or semiconductor system, apparatus,

or device, or any suitable combination of the foregoing. More specific examples (a non-

exhaustive list) of the computer readable storage medium would include the following: an

electrical connection having one or more wires, a portable computer diskette, a hard disk, a

random access memory (RAM), a read-only memory (ROM), an erasable programmable read¬

only memory (EPROM or Flash memory), an optical fiber, a portable compact disc read-only

memory (CD-ROM), an optical storage device, a magnetic storage device, or any suitable

combination of the foregoing. In the context of this document, a computer readable storage



medium may be any tangible medium that can contain, or store a program for use by or in

connection with an instruction execution system, apparatus, or device.

A computer readable signal medium may include a propagated data signal with

computer readable program code embodied therein, for example, in baseband or as part of a

carrier wave. Such a propagated signal may take any of a variety of forms, including, but not

limited to, electro-magnetic, optical, or any suitable combination thereof. A computer readable

signal medium may be any computer readable medium that is not a computer readable storage

medium and that can communicate, propagate, or transport a program for use by or in

connection with an instruction execution system, apparatus, or device.

Program code embodied on a computer readable medium may be transmitted using any

appropriate medium, including but not limited to wireless, wireline, optical fiber cable, RF, etc.,

or any suitable combination of the foregoing.

Computer program code for carrying out operations for aspects of the present invention

may be written in any combination of one or more programming languages, including an object

oriented programming language such as Java, Smalltalk, C++ or the like and conventional

procedural programming languages, such as the "C" programming language or similar

programming languages. The program code may execute entirely on the user's computer,

partly on the user's computer, as a stand-alone software package, partly on the user's computer

and partly on a remote computer or entirely on the remote computer or server. In the latter

scenario, the remote computer may be connected to the user's computer through any type of

network, including a local area network (LAN) or a wide area network (WAN), or the

connection may be made to an external computer (for example, through the Internet using an

Internet Service Provider).

Aspects of the present invention are described herein with reference to flowchart

illustrations and/or block diagrams of methods, apparatus (systems) and computer program

products according to embodiments of the invention. It will be understood that each block of



the flowchart illustrations and/or block diagrams, and combinations of blocks in the flowchart

illustrations and/or block diagrams, can be implemented by computer program

instructions. These computer program instructions may be provided to a processor of a general

purpose computer, special purpose computer, or other programmable data processing apparatus

to produce a machine, such that the instructions, which execute via the processor of the

computer or other programmable data processing apparatus, create means for implementing the

functions/acts specified in the flowchart and/or block diagram block or blocks.

These computer program instructions may also be stored in a computer readable

medium that can direct a computer, other programmable data processing apparatus, or other

devices to function in a particular manner, such that the instructions stored in the computer

readable medium produce an article of manufacture including instructions which implement the

function/act specified in the flowchart and/or block diagram block or blocks.

The computer program instructions may also be loaded onto a computer, other

programmable data processing apparatus, or other devices to cause a series of operational steps

to be performed on the computer, other programmable apparatus or other devices to produce a

computer implemented process such that the instructions which execute on the computer or

other programmable apparatus provide processes for implementing the functions/acts specified

in the flowchart and/or block diagram block or blocks.

FIGs. 1A, IB and 2-6 illustrate the architecture, functionality, and operation of possible

implementations of systems, methods, and computer program products according to various

embodiments of the present invention. In this regard, each block in a flowchart or a block

diagram may represent a module, segment, or portion of code, which comprises one or more

executable instructions for implementing the specified logical function(s). It should also be

noted that, in some alternative implementations, the functions noted in the block may occur out

of the order noted in the figures. For example, two blocks shown in succession may, in fact, be

executed substantially concurrently, or the blocks may sometimes be executed in the reverse



order, depending upon the functionality involved. It will also be noted that each block of the

block diagram and/or flowchart illustration, and combinations of blocks in the block diagram

and/or flowchart illustration, can be implemented by special purpose hardware-based systems

that perform the specified functions or acts, or combinations of special purpose hardware and

computer instructions.

One or more embodiments can make use of software mnning on a general-purpose

computer or workstation. With reference to FIG. 7, in a computing node 710 there is a

computer system/server 712, which is operational with numerous other general purpose or

special purpose computing system environments or configurations. Examples of well-known

computing systems, environments, and/or configurations that may be suitable for use with

computer system/server 712 include, but are not limited to, personal computer systems, server

computer systems, thin clients, thick clients, handheld or laptop devices, multiprocessor

systems, microprocessor-based systems, set top boxes, programmable consumer electronics,

network PCs, minicomputer systems, mainframe computer systems, and distributed cloud

computing environments that include any of the above systems or devices, and the like.

Computer system/server 712 may be described in the general context of computer

system executable instructions, such as program modules, being executed by a computer

system. Generally, program modules may include routines, programs, objects, components,

logic, data structures, and so on that perform particular tasks or implement particular abstract

data types. Computer system/server 712 may be practiced in distributed cloud computing

environments where tasks are performed by remote processing devices that are linked through a

communications network. In a distributed cloud computing environment, program modules

may be located in both local and remote computer system storage media including memory

storage devices.

As shown in FIG. 7, computer system/server 712 in computing node 710 is shown in the

form of a general-purpose computing device. The components of computer system/server 712



may include, but are not limited to, one or more processors or processing units 716, a system

memory 728, and a bus 718 that couples various system components including system memory

728 to processor 716.

The bus 718 represents one or more of any of several types of bus structures, including a

memory bus or memory controller, a peripheral bus, an accelerated graphics port, and a

processor or local bus using any of a variety of bus architectures. By way of example, and not

limitation, such architectures include Industry Standard Architecture (ISA) bus, Micro Channel

Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video Electronics Standards Association

(VESA) local bus, and Peripheral Component Interconnects (PCI) bus.

The computer system/server 712 typically includes a variety of computer system

readable media. Such media may be any available media that is accessible by computer

system/server 712, and it includes both volatile and non-volatile media, removable and non¬

removable media.

The system memory 728 can include computer system readable media in the form of

volatile memory, such as random access memory (RAM) 730 and/or cache memory 732. The

computer system/server 712 may further include other removable/non-removable,

volatile/nonvolatile computer system storage media. By way of example only, storage system

734 can be provided for reading from and writing to a non-removable, non-volatile magnetic

media (not shown and typically called a "hard drive"). Although not shown, a magnetic disk

drive for reading from and writing to a removable, non-volatile magnetic disk (e.g., a "floppy

disk"), and an optical disk drive for reading from or writing to a removable, non-volatile optical

disk such as a CD-ROM, DVD-ROM or other optical media can be provided. In such

instances, each can be connected to the bus 7 18 by one or more data media interfaces. As

depicted and described herein, the memory 728 may include at least one program product

having a set (e.g., at least one) of program modules that are configured to carry out the

functions of embodiments of the invention. A program/utility 740, having a set (at least one) of



program modules 742, may be stored in memory 728 by way of example, and not limitation, as

well as an operating system, one or more application programs, other program modules, and

program data. Each of the operating system, one or more application programs, other program

modules, and program data or some combination thereof, may include an implementation of a

networking environment. Program modules 742 generally carry out the functions and/or

methodologies of embodiments of the invention as described herein.

Computer system/server 712 may also communicate with one or more external devices

714 such as a keyboard, a pointing device, a display 724, etc., one or more devices that enable a

user to interact with computer system/server 712, and/or any devices (e.g., network card,

modem, etc.) that enable computer system/server 712 to communicate with one or more other

computing devices. Such communication can occur via Input/Output (I/O) interfaces 722. Still

yet, computer system/server 712 can communicate with one or more networks such as a local

area network (LAN), a general wide area network (WAN), and/or a public network (e.g., the

Internet) via network adapter 720. As depicted, network adapter 720 communicates with the

other components of computer system/server 712 via bus 718. It should be understood that

although not shown, other hardware and/or software components could be used in conjunction

with computer system/server 712. Examples, include, but are not limited to: microcode, device

drivers, redundant processing units, external disk drive arrays, RAID systems, tape drives, and

data archival storage systems, etc.

Although illustrative embodiments of the present invention have been described herein

with reference to the accompanying drawings, it is to be understood that the invention is not

limited to those precise embodiments, and that various other changes and modifications may be

made by one skilled in the art without departing from the scope or spirit of the invention.



We Claim:

1. An apparatus for providing tactile feedback, comprising:

an actuator, wherein the actuator is capable of generating a vibration pattern

based on a received variable frequency;

a plurality of fibers on the actuator; and

a membrane on the plurality of fibers.

2 . The apparatus of claim 1, wherein the apparatus is electrically connected to a

computing device.

3. The apparatus of claim 2, wherein the apparatus is integrated into a body of the

computing device.

4 . The apparatus of claim 2, wherein the apparatus is selectively attached to the

computing device via a port.

5. The apparatus of claim 1, wherein the actuator induces an electric charge on the

fibers, and the fibers move based on the induced electric charge.

6 . The apparatus of claim 5, wherein the membrane is magnetic, and the electric

charge one of repels and attracts the membrane.

7. The apparatus of claim 5, wherein the membrane is malleable and changes shape

based on the electric charge.



8. The apparatus of claim 1, wherein the actuator controls at least one of stiffness

and temperature of the fibers.

9. The apparatus of claim , wherein the tactile feedback includes a two-

dimensional time-varying pattern of vibration generated by the actuator.

10. A method for providing tactile feedback, comprising:

displaying a visual representation of a physical object having at least one haptic

property;

generating time-varying data associated with the at least one haptic property from the

visual representation;

sending the time-varying data to a computing device including a feedback apparatus

electrically connected to the computing device; and

generating the tactile feedback via the feedback apparatus in response to a pressure on

the feedback apparatus applied by a user.

11. The method of claim 0, wherein a pattern of the tactile feedback is a time-

varying function of the time-varying data.

12. The method of claim 10, wherein the time-varying data is sent to the computing

device as meta data.

13. The method of claim 10, wherein the feedback apparatus comprises:

an actuator, wherein the actuator is capable of generating a vibration pattern

based on the time-varying data;

a plurality of fibers on the actuator; and



a membrane on the plurality of fibers.

14. The method of claim 10, wherein the feedback apparatus is integrated into a

body of the computing device.

15. The method of claim 10, wherein the feedback apparatus is selectively attached

to the computing device via a port.

16. The method of claim 13, wherein the actuator induces an electric charge on the

fibers, and the fibers move based on the induced electric charge.

7 . The method of claim 16, wherein the membrane is magnetic, the electric charge

one of repels and attracts the membrane, and the membrane changes shape based on the electric

charge.

18. The method of claim 13, wherein the actuator controls at least one of stiffness

and temperature of the fibers.

19. The method of claim 13, wherein the tactile feedback includes a two-

dimensional time-varying pattern of vibration generated by the actuator.

20. An article of manufacture comprising a computer readable storage medium

comprising program code tangibly embodied thereon, which when executed by a computer,

performs method steps for providing tactile feedback, the method steps comprising:

displaying a visual representation of a physical object having at least one haptic

property;



generating time-varying data associated with the at least one haptic property from the

visual representation;

sending the time-varying data to a computing device including a feedback apparatus

electrically connected to the computing device; and

generating the tactile feedback via the feedback apparatus in response to a pressure on

the feedback apparatus applied by a user.
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