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(57) Abstract: Example implementations relate to interacting with a surtace acoustic wave (SAW) touchscreen. In example imple-
mentations, a selection of an area of a SAW touchscreen may be received. A plurality of ultrasonic waves may be transmitted to the
SAW touchscreen. The plurality of ultrasonic waves may disrupt sound waves, that are propagating across the SAW touchscreen, in
substantially the same manner as physically touching the SAW touchscreen at the selected area.
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INTERACTION WITH SURFACE ACOUSTIC WAVE TOUCHSCREENS

BACKGROUND
{00017 Surface acoustic wave (SAW) fouchscreens may be used as displays
for various user devices, such as {elevisions and personal computers. A SAW
touchscreen may include ullrasonic wave transmitiers, ultrasonic wave sensors
or receivers, and ullrasonic wave reflectors. The transmitters may generate
ulfrasonic waves that propagate along the surface of the SAW touchscreen, are
reflected by the reflectors, and are received by the sensors/receivers. When a
human user touches a SAW {ouchscreen with his/her finger, the finger absorbs
some of the ultrasonic waves along the surface of the SAW touchscreen and the
absorbed waves are not received by the sensors/receivers. Processing circuilry
of the SAW touchscreen may be used to determine where the SAW touchscreen

was touched.

BRrIEF DESCRIPTION OF THE DRAWINGS
{00021  The following detailed description references the drawings, wherein:
{00031  FiG. 1 is a block diagram of an example remote control device that
includes a machine-readable storage medium encoded with instructions that
enable remote interaction with surface acoustic wave {SAW) touchscreens;
{00041  FIG. 2 is a block diagram of an example remote control device that
includes a machine-readable slorage medium encoded with instructions o
enable sending data via ultrasonic waves o SAW touchscreens;
{00051 FIG. 3 is a block diagram of an example remote control device that
ncludes a machine-readable storage medium encoded with instructions o
automatically direct ulirasonic waves al & desired area of a SAW louchscreen;
[0006] FIG. 4 is a block diagram of an example remote control device that
includes a machinereadable storage medium encoded with instructions {o
enable remote selection of a desired area of a SAW touchscreen;
0007]  FIG. 5 is a block diagram of an example device thal includes a
machine-readable storage medium encoded with instructions to decode an

ultrasonic wave pattern to oblain data;
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[0008] FIG. 6 is a block diagram of an example device thal includes a
machine-readable storage medium encoded with instruclions io enabile displaying
a web page in response {0 a decoded ulirasonic wave pattern;

{0009 FiG. 7 is a flowchart of an example method for inferacting with SAW
touchscreens;

100101 FIG. 8 is a flowcharl of an example method for sending data via
ultrasonic waves o SAW {ouchscreens;

{0011] FIG. 8 is a flowchart of an example methed for automatically directing
ultrasonic waves at a desired area of a SAW fouchscreen; and

001271 FIG. 10 is a flowchart of an example method for modifying, based on

data encoded in ultrasonic waves, what is displayed on a SAW touchscreen.

DETALED DESCRIPTION

[0013] Surface scoustic wave (SAW) touchscreens may respond when
physically touched at a particular area. For example, in response to a touch at an
area where an icon is displayed, an application may be opened or drop-down
menu options may be displayed. Some people who desire o use SAW
touchscreens may not be abie 1o fouch them. For example, a person may not be
tall enough to reach a mounied SAW louchscreen, or may be too far away from a
SAW touchscreen to physically touch it

{00141 In light of the above, the present disclosure provides for remote
interaction with SAW touchscreens. Ultrasonic waves may be transmitted from a
remote control device to a SAW touchscreen such that the transmitted ultrasonic
waves simulate a fouch at a certain area of the SAW touchscreen. Thus, a user
may be able to inferact with a SAW louchscreen even if the user is not able {0
physically touch the SAW touchscreen.

{0015]  Referring now {o the drawings, FIG. 1 is a block diagram of an example
remote control device 100 that includes a machine-readable storage medium
encoded with instructions that enable remote interaction with SAW fouchscregens.
As used herein, the terms “include”, "have”, and “comprise” are interchangeable
and should be understood to have the same meaning. In some implementations,

remoie control device 100 may be implementsd as a stand-alone device, For
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example, remote control device 100 may be a hand-heid device that includes an
ultrasonic transmitter, and that may be controlled by pressing hard and/or soft
keys. In some implementations, remote control device 100 may be implemented
using & mobile device. For example, & peripheral device that includes an
ultrasonic fransmitter may be plugged into a headphone jack, Universal Serial
Bus (USB) port, or other port of a mobile device (e.g., smart phone, lablet) and
controfled using an application on the mobile device.

001687 In FiG. 1, remote control device 100 includes processor 102 and
machine-readable storage medium 104. Processor 102 may include a central
processing unit  {CPU), microprocessor {(e.g., semiconductor-based
microprocessor), and/or other hardware device suilable for refrieval andior
execution of instructions siored in machine-readable storage medium 104,
Processor 102 may felch, decode, and/or execute instructions 106 and 108 to
enable remote interaction with SAW touchscreens, as described below. As an
alternative or in addition to retrieving and/or executing instructions, processor 102
may include an electronic circuit comprising a number of electronic components
for performing the functionality of instructions 1086 andfor 108.

{00171  Machine-readable siorage medium 104 may be any suitable electronic,
magnetic, oplical, or other physical storage device that confains or siores
executable inslructions. Thus, machine-readable storage medium 104 may include,
for example, a random-access memory (RAM), an Electrically Erasable
Programmable Read-Only Memory (EEPROM), a storage device, an optical disc,
and the like. In some implementations, machine-readable storags medium 104 may
include a non-transitory slorage medium, where the term “non-transitory” does not
encompass transitory propagating signals. As described in detail below, machine-
readable storage medium 104 may be encoded with a set of executable
instructions 106 and 108.

[0018] Instructions 106 may receive a selection of an area of a SAW
touchscreen. In some implementations, a user may point an ultrasonic emitfer of
remote conirol device 100 at an area of the SAW touchscreen. In some
implementations, a user may enter coordinates using a remole conlrol device (e.9.,

remote control device 100} fo specify a desired area of the SAW touchscreen. In
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some implementations, an area of the SAW louchscreen may be selected by
seleciing & corresponding region of a display of the remote control device, as
discussed further with respect {o FIG. 3. Any other suitable method for selecting an
area of the SAW touchscreen may be used.

[0019]  Instructions 108 may transmit a plurality of ultrasonic waves 1o a SAW
touchscreen. The plurality of ultrasonic waves may disrupt sound waves, that are
propagating across the SAW touchscreen, in substantially the same manner as
physically touching the SAW touchscreen at the selected area. As used herein, the
term “substantially the same manner”, as used with respect o an area of a SAW
fouchscreen and to effects of transmitted ultrasound waves on waves propagating
across the SAW touchscreen, should be undersiood o mean disrupling waves
along the surface of the SAW touchscreen in such a way that causes the SAW
touchscreen to respond as if the SAW fouchscreen had been physically touched at
the area.

100207 For example, physically touching the SAW touchscreen at the area with a
finger may prevent some of the waves propagating across the SAW touchscreen
from being received by a sensor along an edge of the SAW touchscreen because
the finger may absorb some of the waves, and processing circuitry of the SAW
fouchscresn may determing where the absorplion occurred, and thus determine
where the SAW touchscreen was louched. The SAW touchscreen may respond (o
such a delermination by, for example, opening an application, closing an
application, minimizing/maximizing a window, efc. To achieve the same resull
without physically fouching the SAW tlouchscreen, ultrasonic waves may be
fransmitied {o the SAW fouchscreen and may deflect some waves propagating
across the SAW touchscreen to simulate absorplion, preventing such waves from
being received by the sensor.

100211  FIG. 2is a block diagram of an example remote control device 200 that
includes a machine-readable slorage medium encoded with instructions o
enable sending data via ulirasonic waves to SAW touchscreens. Remote control
device 200 may be implemenied as a stand-alone device or using a mobile
device, as discussed above wilh respect (o FiG. 1. In FIG. 2, remote control

device 200 includes processor 202 and machine-readable storage medium 204.
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{00221  As with processor 102 of FIG. 1, processor 202 may include a CPU,
microprocessor  {e.g., semiconduclor-based microprocessor), and/or other
hardware device suitable for retrieval and/or execution of instructions stored in
machine-readable storage medium 204. Processor 202 may feich, decode, and/
or exscute instructions 206, 208, 210, and 212 fo enable sending data via
ultrasonic waves o SAW louchscreens, as described below. As an alternative or
in addition to retrieving and/or executing instructions, processor 202 may include
an electronic circuit comprising a number of electronic components for performing
the functionality of instructions 206, 208, 210, and/or 212.

{00231  As with machine-readable storage medium 104 of FIG. 1, machine-
readable storage medium 204 may be any suitable physical storage device that
stores executable instructions. Insiructions 206 and 208 on machine-readable
siorage medium 204 may be analogous 1o {e.g., have functions and/or componenis
similar to) instructions 106 and 108 on machine-readable siorage medium 104,
Instructions 208 may fransmil a first plurality of ulltrasonic waves 1o a SAW
touchscreen to enable remote selection of an area of the SAW touchscreen, as
discussed above with respect to FIG. 1. Instructions 210 may translate dala inlo an
ultrasonic wave pattern. Data may include, for example, a uniform resocurce
identifier (URD, a message, and/or a command {e.g., {0 open/close an application,
o bring the SAW louchscreen into or out of a sleep mode). The ultrasonic wave
pattern may include muitiple freguencies (e.g., frequency modulation may be used
to encode data). In some implementations, the mulliple frequencies may simulate
binary code; a first frequency may represent logical ‘0" and a second frequency may
represent logical "1, or vice-versa. In some implementations, the multiple
frequencies may simulate a version of Morse code; a first frequency may represent
a dot and a second frequency may represent a dash, or vice-versa.

10024] Data that is translated into an ultrasonic wave patlern may be obtained in
various ways. In some implementations, a remote confrol device {e.g., remote
control device 200} may include a hard or soft keypad that a user may use o type in
a desired URI or text message. In implementations where the remote conitrol device
is implemented using a mobile device, an application on the mobile device may

automatically transiate the URI or text message info an ultrasonic wave patiern. In
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some implementations, the remote control device may include various hard or soft
keys that correspond to different commands for a SAW louchscreen, and when a
user presses a key the corresponding command may automatically be iransiated
into an ultrasonic wave pattern. Any other suitabie method for oblaining data may
be used.

100251  Inslructions 212 may fransmit a second plurality of ultrasonic waves to a
SAW touchscreen. The second plurality of ulirasonic waves may include the
ultrascnic wave pattern transiated by instructions 210. As discussed above, the
ultrasonic wave pattern may include multiple frequencies. Different frequencies may
have different disruptive effects on waves propagating across the SAW
fouchscreen. Processing circuitry of the SAW touchscreen may detect a series of
wave disruptions and determine which frequencies were transmitted that caused
the disruptions, and thus decode data in the ulirasonic wave paltern. The SAW
touchscreen may modify, based on the decoded dala, what is displaved on the
SAW fouchscreen. For example, the second plurality of ultrasonic waves may be
used o transmif a URI {e.g., the URI may be encoded in an ultrasonic wave patiern
in the second plurality of ullrasonic waves) o the SAW touchscreen. The SAW
fouchscresn may display, in response {0 receiving the second plurality of ulirasonic
waves, a web page to which the URl refers.

100261  FIG. 3is a block diagram of an example remote control device 300 that
includes a machine-readable slorage medium encoded with instructions o
automatically direct ultrasonic waves at a desired area of a SAW fouchscreen.
Remote control device 300 may be implemented as a stand-alone device or
using a mobile device, as discussed above with respect to FIG, 1. In FIG. 3,
remote control device 300 includes processor 302 and machine-readable storage
medium 304.

100271  As with processor 102 of FIG. 1, processor 302 may include a CPU,
microprocessor  (e.g., semiconductor-based  microprocessor), andfor  other
hardware device suitable for retrieval and/or execution of instructions slored in
machine-readable storage medium 304. Processor 302 may felch, decode, and/
or execute instructions 306, 308, 310, 312, and 314, As an alternalive or in

addition io retrieving and/or executing instructions, processor 302 may include an
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electronic circuit comprising a number of slectronic componenis for performing
the functionality of instructions 306, 308, 310, 312, and/or 314,

{00281  As with machine-readable storage medium 104 of FIG. 1, machine-
readable storage medium 304 may be any suitable physical storage device that
stores executable instructions. Insiructions 306 and 308 on machine-readable
storage medium 304 may be analogous o insiructions 106 and 108 on machine-
readable storage medium 104, Instructions 310 may generate a display that
replicates what is dispiayed on the SAW touchscreen. For example, a remote
control device {e.g., remote control device 300) may display what looks like a
screen shot of what is displayed on the SAW touchscreen. In some
implementations, due o differences in display capabiliies between the SAW
fouchscresn and the remole contral device, the resolution and/or aspect ratic of
what is displayed on the remote control device may be different from what is
displayed on the SAW touchscreen. The term “replicates” as used herein should be
understood o include such variances due to differing display capabilities.

{0029]  Instructions 312 may receive an indication of a region, of the display
generated by instructions 310, thal corresponds to an area of the SAW
fouchscreen. For example, various icons displayed on the SAW touchscreen may
also be displayed on the remote control device, and a user may select (e.g., using a
finger, slylus, or cursor), on the display of the remote control device, an icon that
coresponds to the icon the user desires to select on the SAW touchscreen. In
some implementations, the remote control device may display a screen shot of
what is displayed on the SAW touchscreen, and a user may select {e.g., using a
finger, stylus, or cursor) a region of the screen shot that corresponds o an area of
the SAW touchscreen that the user desires {o select.

[0030]  Instructions 314 may automatically direct a plurality of ultrasonic waves at
the area of the SAW fouchscreen corresponding o the indicated region. For
example, afler a user selects an iconfregion on a display of the remote control
device, instructions 314 may automatically transmit, without further action from the
user (e.g., without the user having to press a hard/soft key o initiate transmission of
the ultrasonic waves), a plurality of ulirasonic waves directed al the corresponding

area of the SAW touchscreen. In some implementations, the remote control device
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may determine {e.g., using a camera and/or wireless signals) where the SAW
touchscrean is in relation o an ultrasonic emitter of the remote control devics, and
instructions 314 may automatically focus and transmit the plurality of ulirasonic
waves at the appropriate arsa of the SAW touchscreen without the user having o
aim the remote control device.

i0031]  FIG. 4 is a block diagram of an example remote control device 400 that
includes a machine-readable slorage medium encoded with instructions o
enable remote selection of a desired area of a SAW touchscreen. Remote control
device 400 may be implemenied as a stand-alone device or using a mobile
device, as discussed above with respect o FIG. 1. In FiG. 4, remote control
device 400 includes processor 402 and machine-readable storage medium 404,
{00321  As with processor 102 of FIG. 1, processor 402 may include a CPU,
microprocessor  {8.g., semiconductor-based microprocessor), andfor other
hardware device suitable for retrieval and/or execution of instructions siored in
machine-readable storage medium 404. Processor 402 may fetch, decode, and/
or exacule instructions 406, 408, 410, and 412 to enable sending data via
ultrasonic waves to SAW touchscreens, as described below. As an alternative or
in addition {o retrieving and/or executing instructions, processor 402 may include
an electronic circuit comprising a number of electronic components for performing
the functionality of instructions 406, 408, 410, and/or 412.

i0033] As with machine-readable storage medium 104 of FIG. 1, machine-
readable storage medium 404 may be any suitable physical storage device that
stores executable instructions. Instructions 406 and 408 on machine-readable
storage medium 404 may be analogous o instructions 106 and 108 on machine-
readable storage medium 104. Instructions 410 may select a frequency of a plurality
of ultrasonic waves. The selected frequency may be in a range of frequencies o
which a SAW touchscreen is responsive. In some implementations, a remole
control device (e.g., remote control device 400) may fransmit a series of ultrasonic
pulses, starling with the lowest frequency that the remote control device is capable
of fransmitting and increasing the frequency for each subsequent pulse until the
highest frequency that the remote control device is capable of fransmitting is

reached, and determine which frequency (or frequencies) the SAW fouchscreen
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acknowledges and/or to which frequency (or frequencies) the SAW touchscreen
responds. In some implementations, the remote conirol device may siart with the
highest frequency that the remote control device is capable of fransmitting and
decrease the freguency for each subsequent pulse, or start at an arbitrary
frequency thai is neither the highest nor the lowest possible frequency and
increase/decrease the frequency for subsequent puises. In some implementations,
the remote control device may stop increasing/decreasing the frequency when the
SAW touchscreen acknowledgesiresponds to a pulse, and ulfrasonic waves
transmitied o simulate physically touching the SAW touchscreen at a desired area
may be transmitted at the frequency of the pulse.

[0034]  Instructions 412 may emit a focused light beam. A plurality of ultrasonic
waves may be fransmitied in a direction where the light beam is pointed. For
example, instructions 412 may emil a laser beam (e.g., similar o a laser poinier)
that a user may aim at a SAW touchscreen, and when the user presses a hard/soft
key on the remote control device, a plurality of ulfrasonic waves may be direcled at
a region of the SAW fouchscreen illuminated by the laser beam. Any other type of
focused light beam suilable for assisting a user in aiming ultrasonic waves may be
used.

{00351 FIG. 5 is a block diagram of an example device 500 that includes a
maching-readable slorage medium encoded with instructions o decode an
ulfrasonic wave paltern to obtain data. Device 500 may include or be
communicatively coupled to a SAW touchscreen. In FIG. 5, device 500 includes
processor 502 and machine-readable storage medium 504.

{00361  As with processor 102 of FIG. 1, processor 502 may include a CPRU,
microprocessor  {8.g., semiconducior-based microprocessor), and/or other
hardware device suitable for retrieval and/or execution of instructions stored in
machine-readable storage medium 504. Processor 502 may fetch, decode, and/
or execute instructions 508, 5§08, 510, and 512. As an alternalive or in addition to
refrieving and/or executing instructions, processor 502 may include an electronic
circuit comprising a number of electronic components for performing the
functionality of instructions 506, 508, 510, and/or 512.
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{00377 As with machine-readable storage medium 104 of FIG. 1, machine-
readable storage medium 504 may be any suitable physical storage device that
stores executable instructions. In some implementations, machine-readable storage
medium 504 may include a non-transitory storage medium. As described in detail
below, machine-readable slorage medium 504 may be encoded with a set of
executable instructions 506, 508, 510, and 512.

i0038] Instructions 506 may determine, based on a disruption of sound waves
propagating across a SAW touchscreen, a seleclted area of the SAW fouchscreen.
The disruption may be caused by a first plurality of uitrasonic waves. The first
plurality of ultrasonic waves may disrupt sound waves, that are propagating across
the SAW touchscreen, in substantially the same manner as physically touching the
SAW touchscreen at the selecled area, as discussed above with respect to FIG. 1.
The first plurality of ultrasonic waves may be fransmitted at a first frequency.

100391  Instructions 508 may receive a second plurality of ultrasonic waves. The
second plurality of ultrasonic waves may include an ulirasonic wave paitern that
encodes data. Dala may include, for example, a URIl, a message, andior a
command {.g., o open/close an application, {o bring the SAW touchscreen into or
out of a slesp mode). The second plurality of ultrasonic waves may include waves
fransmitted at a second frequency and waves transmitted at a third frequency. In
some implementations, the mulliple frequencies may simulale binary code; the
second frequency may represent logical ‘0" and the third frequency may represent
logical '1', or vice-versa. In some implementations, the multiple frequencies may
simulate a version of Morse code; the second frequency may represent a dot and
the third frequency may represent a dash, or vice-versa.

{00407 instructions 510 may decode the ullrasonic wave patiern o obtain the
data. In some implementations, sensors on the SAW fouchscreen may be tuned o
fisten for waves having the second and third frequencies, and/or other frequencies
used to transmit daia to the SAW louchscreen. When the sensors receive such
waves, instructions 510 may convert the frequency information into, for example,
binary or Morse code symbols, or any other suitable form for conveying URIs,
textual messages, andlor commands. In some implemeniations, the second

plurality of ulfrasonic waves may disrupt waves, thal are propagating across the
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SAW touchscreen, in a differen! manner than physically fouching the SAW
touchscreen, and instructions 510 may recognize such disruptions as the
conveyance of data rather than a selection of an area of the SAW touchscreen. In
such implementations, different frequencies in the second plurality of ultrasonic
waves may disrupt waves along the SAW fouchscreen in different ways, and
instructions 510 may delermine which frequencies were transmilted that caused the
disruptions, then convert the frequency information into, for example, binary or
Morse code symbols, or any other suitable form for conveying URls, textual
messages, and/or commands.

{00411 Instructions 512 may modify, based on the data oblained by
instructions 510, what is displayed on the SAW {ouchscreen. In some
implementations, the SAW fouchscreen may be a lelevision screen and the data
may include a command fo change channels. Instructions 512 may display a
different channel (e.g., the channel above or below the channel thal was shown
before the second plurality of ullrasonic waves was received, or a channel specified
by the command). In some implemeniations, the data may include a textual
message, and instructions 512 may display the message.

{00421 FIG. 8 is a block diagram of an example device 800 that includes a
machine-readable storage medium encoded with instructions {¢ enable displaying
a web page in response to a decoded ultrasonic wave pattern. Device 600 may
include or be communicatively coupled to a SAW louchscreen. In FIG. 6,
device 800 includes processor 802 and machine-readable storage medium 604,
{00431  As with processor 502 of FIG. 5, processor 802 may include a CPU,
microprocessor  {e.g., semiconduclor-based microprocessor), and/or other
hardware device suitable for retrieval and/or execution of instructions stored in
machine-readable storage medium 604, Processor 602 may fetch, decode, and/
or execute inslructions 606, 608, 810, 612, and 614 o enable displaying a web
page in response (o a decoded ulirasonic wave patlern, as described below. As
an alternative or in addition {o relrieving andfor executing instructions,
processor 602 may include an electronic circuit comprising a number of electronic
components for performing the functionality of instructions 606, 808, 610, 612,
and/or 614.
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{00441  As with machine-readable storage medium 504 of FIG. §, machine-
readable storage medium 804 may be any suitable physical storage device that
siores executable instructions. Instructions 608, 608, 610, and 612 on machine-
readable storage medium 804 may be analogous io instructions 506, 508, 510,
and 512 on machine-readable storage medium 504, Instructions 610 may decode
an ultrasonic wave pattern that encodes a URIL Inslructions 614 may display a web
page to which the URI refers. For example, the SAW touchscreen may display a
window of & browser application, and instructions 614 may open a new window/tab
and display the web page in the new window/tab.

{00451 Methods related o using ultrasonic waves (o control SAW
fouchscreens are discussed with respect to FIGS. 7-10. FIG. 7 is a flowchart of
an example method 700 for interacling with SAW touchscreens. Although
execution of method 700 is described below with reference o processor 102 of
FiG. 1, it should be understood that execution of method 700 may be performed by
other suitable devices, such as processors 202, 302, and 402 of FIGS. 2, 3, and 4,
respectively. Method 700 may be implemented in the form of executable
instructions stored on a machine-readable storage medium andfor in the form of
electronic circuitry.

{00467  Method 700 may start in block 702, where processor 102 may receive a
selection of an area of a SAW touchscreen. In some implementations, a user may
point an ultrasonic emitter of a remole conltrol device {(e.g., remote conirol
device 100} al an area of the SAW louchscreen. In some implementations,
processor 102 may receive coordinates, entered using the remote control device,
that specify a desired area of the SAW fouchscreen. In some implementations,
processor 102 may receive a selection of a corresponding region of a display of the
remote control device, as discussed above with respect to FiG. 3.

{00477 Next, in block 704, processor 102 may fransmit a plurality of ultrasonic
waves o a SAW touchscreen. The plurality of ultrasonic waves may disrupt sound
waves, that are propagating across the SAW touchscreen, in substantially the same
manner as physically touching the SAW touchscreen at the selected area.

[0048] FiGz. 8 is a flowchart of an example method 800 for sending data via

ultrasonic waves to SAW fouchscreens. Although execution of method 800 is
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described below with reference o processor 202 of FIG. 2, it should be understood
that execution of method 800 may be performed by cther suilable devices, such as
processors 102 and 402 of FIGS. 1 and 4, respeclively. Some blocks of
method 800 may be performed in parallel with andfor after method 700,
Method 800 may be implemenied in the form of executable instructions stored on a
machine-readable storage medium and/or in the form of electronic circuilry.

00491 Method 800 may start in block 802, where processor 202 may select a
frequency of a first plurality of ultrasonic waves. The selecled frequency may be in a
range of frequencies fo which a SAW touchscreen is responsive. In some
implementations, processor 202 may transmit a series of ultrasonic pulses, starting
with the lowest frequency that a remote confrol device {e.q., remote control
device 200} is capable of transmifting and increasing the frequency for each
subsequent pulse uniil the highest frequency thal the remote control device is
capable of ransmitling is reached, and determine which frequency {or frequencies)
the SAW touchscreen acknowledges and/or 1o which frequency (or frequencies) the
SAW touchscreen responds. In some implementations, processor 202 may start
with the highest frequency thal the remote control device is capable of transmitling
and decrease the frequency for each subsequent pulse, or start at an arbitrary
frequency thai is neither the highest nor the lowest possible frequency and
increase/decrease the frequency for subseguent pulses. In some implementalions,
processor 202 may stop increasing/decreasing the freguency when the SAW
touchscreen acknowledges/responds {o a pulse.

{00501 In block 804, processor 202 may emit a focused light beam. The
focused light beam may assist a user in aiming the first plurality of ultrasonic
waves. For example, processor 202 may emit a laser beam (s.g., similar {o a laser
pointer) that a user may aim at a SAW touchscreen. Any other type of focused light
beam suitable for assisting a user in aiming ultrasonic waves may be used.

i0051]  Next, in block 808, processor 202 may transmit the first plurality of
ulfrasonic waves 1o the SAW touchscreen. For example, when a user presses a
hard/soft key on a remote control device, processor 202 may direct the first plurality
of ultrasonic waves at a region of the SAW louchscreen Hluminated by the focused

fight beam emitted in block 804. The first pluralily of ullrasonic waves may disrupt
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sound waves, that are propagating across the SAW touchscreen, in substantially
the same manner as physically louching the SAW touchscreen at the area
Hluminated by the focused light beam.

{00521  In block 808, processor 202 may franslate dala inlo an ultrasonic wave
pattern. Data may include, for example, a URI, a message, and/or a command
{&.9., 10 open/ciose an application, 1o bring the SAW fouchscreen into or out of a
sleep mode). The ultrasonic wave pattern may include multiple frequencies (e.g.,
frequency modulation may be used to encode data). In some implementations, the
multiple frequencies may simulate binary code or a version of Morse code, as
discussed above with respect o FIG. 2.

{00531 Finally, in block 810, processor 202 may transmil a second plurality of
ultrasonic waves {0 the SAW touchscreen. The sscond plurality of ultrasonic
waves may include the ullrasonic wave paltern discussed ahove with respect to
block 808. In some implementations, the second plurality of ullrasonic waves may
be used fo transmif a URI {s.g., the URI may be encoded in an ulirasonic wave
pattern in the second plurality of ultrasonic waves) o the SAW touchscreen. The
SAW touchscreen may display, in response to receiving the second plurality of
ultrasonic waves, a web page o which the URl refers.

{00541 FIG. 9 is a flowchart of an example method 800 for automatically
directing ulfrasonic waves at a desired area of a SAW touchscreen. Although
execution of method 800 is described below with reference o processor 302 of
FIG. 3, it should be understood that execution of method 900 may be performed by
other suilable devices, such as processor 102 of FiG. 1. Some blocks of
method 800 may be performed in parailel with and/or after method 700.
Method 900 may be implemented in the form of executable instructions siored on a
machine-readable storage medium and/or in the form of electronic circuilry.

10055] Method 800 may start in block 902, where processor 302 may generale g
dispiay that replicates what is displayed on a SAW {ouchscreen. For exampls,
processor 302 may generate, for display on a remote control device (e.g., remote
control device 300}, what looks like a screen shot of what is displayed on the SAW
touchscreen. In some implementations, due {o differences in display capabiiilies

between the SAW touchscreen and the remote control device, the resolution and/or
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aspect ratio of what is displayed on the remote control device may be different from
what is displayed on the SAW ouchscreen.

[0056]  Nexi, in block 804, processor 302 may receive an indication of a region,
of the generated display, that corresponds o an area of the SAW fouchscreen. For
example, various icons displayed on the SAW fouchscreen may also be displayed
on the remote control device, and a user may select (e.q., using a finger, stylus, or
cursor), on the display of the remote control device, an icon that corresponds o the
icon the user desires o select on the SAW touchscreen. In some implementations,
the remote control device may display a screen shot of what is displayed on the
SAW fouchscreen, and a user may select {e.g., using a finger, stylus, or cursor) a
region of the screen shot that corresponds o an area of the SAW touchscreen that
the user desires to select.

100571 Finally, in block 808, processor 302 may fransmit a plurality of ultrasonic
waves to the SAW touchscreen. In some implementations, processor 302 may
automatically direct a plurality of ultrasonic waves at the area of the SAW
touchscreen corrgsponding o the indicated region. For example, after a user
selecis an iconfregion on a display of the remote control device, processor 302 may
automaticaily transmit, without further action from the user {(e.g., without the user
having to press a hard/soft key to initiale fransmission of the ulirasonic waves), a
plurality of ultrasonic waves directed at the corresponding area of the SAW
touchscreen. In some implementations, processor 302 may determine {(e.g., using a
camera and/or wirsless signals) where the SAW touchscreen is in relation {o an
ultrasonic emitter of the remote control device, and may automatically focus and
fransmit the plurality of ulirasonic waves at the appropriate area of the SAW
fouchscresn without the user having to aim the remote control device. The
fransmitted plurality of ullrasonic waves may disrupt sound waves, that are
propagating across the SAW touchscreen, in substantially the same manner as
physically touching the SAW fouchscreen al the area corresponding to the indicated
region of the generated display.

{0058]  FlG. 10 is a flowchart of an example method 1000 for modifying, based
on dala encoded in ultrasonic waves, what is displayed on a SAW touchscreen.

Although execution of method 1000 is described below with reference 1o
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processor 502 of FIG. 5, it should be undersiood that execution of method 1000
may be performed by other suilable devices, such as processor 602 of FiG. 6.
Method 1000 may be implemented in the form of executable instructions stored on
a machine-readable storage medium and/or in the form of electronic circuitry.

{00597  Method 1000 may start in block 1002, where processor 502 may
determine, based on a disruption of sound waves propagating across a SAW
touchscreen, a selected area of the SAW {ouchscreen. The disruption may be
caused by a first plurality of ultrasonic waves. The first plurality of ultrasonic waves
may disrupt sound waves, thal are propagating across the SAW touchscreen, in
substantially the same manner as physicaily touching the SAW touchscreen at the
selecied area, as discussed above with respect to FiG. 1. The first pluralily of
ultrasonic waves may be transmitted at a first frequency.

100601  In block 1004, processor 502 may receive a second plurality of uitrasonic
waves. The second plurality of ultrasonic waves may include an ultrascnic wave
pattern that encodes data. Dala may include, for example, a URI, a messags,
and/or a command (2.g., 0 open/close an application, o bring the SAW
touchscreen into or out of a sleep mode). The second plurality of ultrasonic waves
may include waves transmitted at a second frequency and waves transmitied at a
third frequency. In some implementations, the multiple freguencies may simulate
binary code or a version of Morse code, as discussed above with respect o FIG. 2.

i0061]  Next, in block 1006, processor 502 may decode the ulirasonic wave
pattern {0 obiain the data. In some implementations, processor 502 may detect
various freguencies in the ultrasonic wave patlern and convert the frequency
information into, for example, binary or Morse code symbols, or any other suitable
form for conveying URIls, textual messages, and/or commands. In some
implementations, processor 502 may recognize disruptions of waves propagating
across the SAW touchscreen as the convevance of data rather than a selection of
an area of the SAW louchscreen, as discussed above with respect {o FIG. 5. In
such implementations, processor 502 may determine which frequencies were
transmitied that caused the disruptions, then convert the freqguency information info,
for example, binary or Morse code symbols, or any other suilable form for

conveying URIs, textual messages, and/or commands.
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{0062] Finally, in block 1008, processor 502 may modify, based on the dala in
the ultrasonic wave pattern, what is displayed on the SAW touchscreen. In some
implementations, the data may include a URI {e.g., the UR!I may be encoded in an
ultrasonic wave pattern in the second plurality of ultrasonic waves). Processor 502
may generate, in response {0 receiving the second plurality of ulirasonic waves, a
dispiay of a web page o which the URI refers.

i0063] The foregoing disclosure describes remote interaction with SAW
touchscreens, Dxample implemeniations described herein enable users with
imited physical mobility or reach o interact with SAW {ouchscreens without
physically touching them. Thus, SAW louchscreens may appeal to a broader
base of users, expanding the market for SAW fouchscreens.
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We claim:
1. A method of interacting with a surface acoustic wave (SAW)
touchscreen, the method comprising:
receiving a selection of an area of the SAW touchscreen; and
transmitting a first plurality of uitrasonic waves o the SAW
touchscreen, wherein the first plurality of ultrasonic waves disrupt sound waves,
that are propagating across the SAW touchscreen, in substantially the same

manner as physically touching the SAW touchscreen at the seleclted area.

2. The method of claim 1, further comprising:
transiating data into an ulfrasonic wave pattern; and
transmitting a second plurality of ulirasonic waves to the SAW
touchscreen, wherein the second plurality of ulirasonic waves comprise the

ulfrasonic wave pattern.

3. The method of claim 2, wherein:
the data comprises a uniform resource identifier (URIY; and
the SAW touchscreen displays, in response {o receiving the second

plurality of ultrasonic waves, a web page o which the URI refers.

4. The method of claim 1, further comprising generating a display that
replicates what is displayed on the SAW touchscreen, wherein:
receiving the selection of the area comprises receiving an indication
of a region, of the generated display, that corresponds o the area of the SAW
fouchscreen; and
the transmitied first plurality of ulirasonic waves are automatically

directed at the area of the SAW {ouchscreen.

5. The method of claim 1, further comprising emitting a focused light
beam, wherein the first plurality of ulfrasonic waves are transmitied in a direction

where the focused light beam is poinied.
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5. The method of claim 1, further comprising selecting a frequency of the
first plurality of ultrasonic waves, wherein the selected frequency is in a range of

frequencies to which the SAW touchscreen is responsive.

7. A machine-readable storage medium encoded with instructions
exacutable by a processor of a remote control device for inferacting with a
surface acoustic wave (SAW) touchscreen, the machine-readabile storage
medium comprising:

instructions {o receive a selection of an area of the SAW
touchscreen; and

instructions to transmi a first plurality of ultrasonic waves {o the
SAW {ouchscreen, wherein the first plurality of ultrasonic waves disrupt sound
waves, that are propagating across the SAW touchscreen, in substantially the

same manner as physically fouching the SAW touchscreen at the selecled area.

8. The machine-readable storage medium of claim 7, further comprising:
instructions 1o transiate data into an ulirasonic wave paitern; and
instructions to transmil a second plurality of ultrasonic waves to the

SAW touchscreen, whersin the second plurality of ulfrasonic waves comprise the

ultrasonic wave pattern.

9. The machine-readable storage medium of claim 8, wherein:
the data comprises a uniform resource identifier (URD; and
the SAW fouchscreen displays, in response o receiving the second
plurality of ultrasonic waves, a web page {o which the URI refers.

10. The machine-readable storage medium of claim 7, further comprising:
instructions (o generate a display that replicates what is displayed
on the SAW touchscreen;
instructions {o receive an indication of a region, of the generated

display, that corresponds {o the area of the SAW {ouchscreen; and
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instructions to auiomatically direct the first plurality of ultrascnic

waves al the area of the SAW touchscreen.

1. The machine-readable storage medium of claim 7, further comprising
instructions o emit a focused light beam, wherein the first plurality of ulfrasonic

waves are transmitted in a direction where the light beam is pointed.

12. The machine-readable storage medium of claim 7, further comprising
instructions to select a frequency of the first plurality of ulirasonic waves, wherein
the selected frequency is in a range of frequencies to which the SAW

touchscreen is responsive.

13. A machine-readable storage medium encoded with instructions
execuiable by a processor communicatively coupled to a surface acoustic wave
{SAW) touchscreen, the machine-readabile storage medium comprising:

instructions o determine, based on a disruption of sound waves
propagating across the SAW touchscreen, a selecled area of the SAW
touchscreen, wherein the disruplion is caused by a first plurality of ultrasonic
Waves,

instructions o receive a second pluralily of ultrasonic waves,
wherein the second plurality of ultrasonic waves comprise an ultrasonic wave
pattern that encodes dala;

instructions o decode the ultrasonic wave patiern {0 obtain the
data; and

instructions to modify, based on the data, what is displayed on the

SAW fouchscreen.

14. The machine-readable storage medium of claim 13, wherein the data
comprises a uniform resource identifier (URI), the machine-readable storage
medium further comprising instructions {o display a web page to which the URI

refers.
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15. The machine-readable storage medium of claim 13, wherein:
the first plurality of ultrasonic waves are fransmitied at a first
frequency; and
the second plurality of uitrasonic waves comprise waves transmitted

at a second frequency and waves fransmitied at a third frequency.
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