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Video Gaming System with Ultrasonic Speakers

Inventor: Elwood . Norris

PRIORITY CLAIM

[0001] Priority is claimed of U.S. Patent Application Serial No, 13/863,871, filed April 16,
2013, which is hereby incorporated herein by reference in its entirety.

BACKGROUND

Fiold of the invention

(80021 The present disciosure relates generally to parametric loudspeakers for use in audio

production, and more particularly, o video gaming systems that incorporate parametric loudspeakers.

Background information

[0083] In a muli-player video game, two or more gamers or users can play at the same time and in
the same virtual environment, even it the gamers are in different physical locations. Mulli-player
games sllow gamers to interact with other individuals, be it in the form of partnership, competition or
rivairy. Furthermore, it provides them with a form of social communication that is almost always
missing in single-player orignted games. In a varisly of different mulliplayer game iypes, gamers
gompeie against one or more hurman contestanis, work cooperatively with other gamers in order (o
achieve a common goal, supervise activities of other players, or engage in a game fype that

incorporates any possible combination of the above.

1
SUBSTITUTE SHEET (RULE 26)



WO 2014/172014 PCT/US2014/018691

[0004] The setup of muiti-player video games may include standard Dolby 5.1 or 7.1 sound systems
that can immerse gamers into a world with gaming action occurring around the gamer, These standard
or conventional sound systems can typically include 5 or more speakers positioned around the gamer
to produce a surround sound effect, For example, in a shooting game or other war simulation game,
the gamer can be in a baltlefield environment that includes aircraft flying overhead, vehicles
approaching from or departing locations around the gamer, other characters sneaking up on the
gamer from behind or from the side, gunfire at various locations around the gamer, and so on. As
another example, consider a car racing game where the gamer is in the cockpit of the vehicle. He or
she can hear engine noise from the front, exhaust noise from the rear, tires squealing from the front or

rear, the sounds of other vehicles behind, and so on.

190057  In addition to surround sound systems, multi-player video games often require the use of a
throat microphone in order for gamers {o communicate with other gamers located at different physical
tocations. While generally throal microphones can pick up gamer’s voice within the surround sound
environment, some models of throat microphones can be susceptible, or sensitive to high-frequency
sound generated by emitiers. This high-frequency signal can mask the voice picked up by the throat
microphone, thereby adding distortion or noise to the gamer's communication channel. In addition,
throat microphones can include an ear speaker piece that emits the voices or directions from other
gamers according to gameplay action. Because this tiny ear speaker piece is often worn inside one of
the gamer's ear canals, the surround sound effect produced by the emilters can be blocked or atf least

attenuated, thereby reducing or eliminating the overall surround sound experience.

SUMMARY

100067 A three dimensional (3D} video game sound application can integrate the operalion of an
ulfrasonic sound system with a throat microphone set, allowing suitable communication between ong

or more gamers without inferruplting the 3D sound experience.
»
£
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[0887] According io an embodiment, an uitrasonic sound system can include a digital signal
processing {BSP} module which can receive an audio input signal from a gaming console such as
P33, Xbox, and Nintendo Wil U, among others. This DSP module can add phase, delay, reverb, echo,
gain, magnilude or other effects o the gudio signal or each of the audio signal components, followed
by amplification and reproduction of the audio content using an amplifier and two ultrasonic emitters
which can produce two separale and highly directional columns of ultrasonic waves aimed at each of
the gamer's ears. The addition of phase, delay, gain, elc. {o the audio signal or audio signal
components on one of the two channels relative to the other channel can allow the audio reproduction
of that audio signal or audio signal components 1o appear 1o be positioned in space relative to the

gamer, thereby producing a 3D sound eflect around the gamer.

18081 A gamer using the ultrasonic sound system can also wear a throat microphone set or a boom
microphone o communicate with other gamers during a multi-player game sassion. According fo an
embodiment, this throat microphone set can include a low pass filler cireuit for atlenuating the
amplitude of any high frequency carrier signal picked up by the microphone. This low pass filter can be
a single pole or multi-pole device established according to the impedance of the throat microphoneg
and the gaming console, as well as the desired filtering characteristics. According to another
embodiment, an active version of a low pass filter can be implemented with the addition of an
operational amplifier or other solid-stale circuit for increasing the voltage gain. In yet another
ambodiment, an aclive version of a low pass filter can be implemented using commercially availabie

IC chips.

9881 In afurther emboediment, a throat microphone operating in conjunction with the ultrasonic
sound system can includs an ear speaker piecs with one or more apertures for preventing the
blocking of audio into the gamer’s ear canal. These apertures can be formed in the rubber or plastic
pad, housing, or frame of the ear speaker piece and around the speaker that emits the voice of other

gamer(s) into the ear canal. The output of the ultrasonic emitters can be balanced, right or lefl, to
3
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compensate for any sound amplitude attenuation that can still be present at the gamer’s ear wearing

the ear speaker plece with aperiures.

[8010] The disclosed ultrasonic sound system can produce highly directional beams of ultrasonic
waves that can reproduce audio in the environment around a gamer, thereby producing a suitable 30
sound gaming experience. In addition, embodiments herein described allow the integration of a throat
microphone set into the 30 sound gaming experience by just adding a simple and low cost, low pass
RC filter, as well as one or more aperiures in the ear speaker piece, where said apsriures can also be
gasy to implement. Additional fealures and advaniages can become apparent from the detailed

descriptions which follow, taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE FIGURES

[8041] Non-limiting embodiments of the present invention are described by way of example with
reference to the accompanying figures which are schematic and are not intended to be drawn {o scale.
Unless indicated as reprasanting the background information, the figures represent aspects of the

invertion.

{0012] FIG. 1 depicts a simplified block diagram of a 3D sound gaming application using a pair of

ulirasonic emiiters.

{0013] FIG. 2 illustrates a throat microphone set that can be used by a gamer during a standard

sound gaming apphication.

{0014] FIG. 3 shows a gamer wearing the throal microphone set during a standard sound gaming.

4
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188157 FIG. 4 lllustrales a simplified flowchart filusirating the use of a filler circuit that can filler or
attenuate any high frequency signails that might be picked up by the microphone during a 3D sound

gaming application.

18018] FIG. 5 depicis an ear speaker piece thai can include one or more apertures in the rounded

plastic or rubber support pad to prevent blocking sound waves from entering the gamer’s ear canal.

DETAILED DESCRIPTION

180171  In the following detailed description, reference is made 1o the accompanying drawings, which
form a part hereof. In the drawings, which are not o scale or to proportion, similar symbols typically
identify similar componenis, unless context dictates otherwise. The illusirative embodiments described
in the detailed description, drawings and claims, are not meant o be limiting. Other embodimeants may
be used and/or and other changes may be made without departing from the spirit or scope of the

present disclosure.

Definition of Terms

[0818] As used herein, “emitter” can refer to a device capable of emitling ultrasonic signals.

(80191 As used herein, "throat microphone” can refer io a device capable of picking up a gamer's

spesch during a 3D sound gaming session.

[0028]  As used herein, “ultrasonic sound system” can refer {o a system that can include a digital
signal processing (DSP), an amplifier, and a pair of emitiers capable of generaling and emitling

ultrasonic signals for the production of a 3D sound effect around a gamer,

[8021] Asused herein, “gamer” can refer to a person that plays multi-player video games using a

throat microphone and an ultrasonic sound system or a conventional sound system.
5
SUBSTITUTE SHEET (RULE 26)



WO 2014/172014 PCT/US2014/018691

180227 As used herain, “apertures” can refer to one or more venis, channels or openings that can
be formed in or through the rubber or plastic pad, housing, or frame of an sar speaker piece to allow

ultrasonic signals to enter the gamer’s ear canal.

Description of Embodiments of the Invention

10023} FIG. 1 iHlustrales a simplified block diagram of a 30 sound gaming application 188, where an
gitrasonic sound system 182 can produce and direct ultrasonic waves 184 o one or more gamers 108
in order to create a 3D sound effect, according fo an embodiment. This ulirasonic sound system 142
can include two or more ulirasonic emilters 188, an amplifier 110, and a digital signal processing

{DSP) module 112.

{0024] A gaming console 114 can generate an audio signal which can be received by DSP module
112 in the ultrasonic sound system 182, Gaming console 114 can include computer hardware
plaiforms such as PS3, Xbox, Nintendo Wii, Nintendo Wii U, and PCs among others. DSP module 112
can process various components of the audio signal from gaming console 114, Specifically, DSP
module 112 can adjust the phase, delay, reverb, echo, gain, magnitude or other audio signal
component of the audio signal or audio signal components on one of the two channels relative to the
other channel, allowing the audio reproduction of that audio signal or audio signal components o
appear {o be positioned in space relative {o gamer 108. For example, computer-generated audio
componenis can be created with or modified to have signal characteristics to allow placement of
various components and their desired respective positions i the listening environment around gamer

106.

{0025] The processed audio signal can be combined with a carrier signal generated by an oscillator
integrated in DSP module 112. Amplifier 118 can then be used to amplify the modulated and

processed audio signal, resuliing in an amplified ultrasonic signal with a carrier frequency.

&
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188287 The modulaied ulirasonic signal is then provided to ultrasonic emitters 188, which can emit
and direct ultrasonic waves 104 into each of the gamer's 1886 sars. In some embodiments, ulfrasonic
wave 104 can be 3 parametric ultrasonic wave. As shown in FIG. 1, these ulirasonic emitters 108 can
be aimed at gamer's 106 sars. When played back through ultrasonic emitlers 188 at a sufficiently high
sound pressure level, due to the nonlinear behavior of the air through which it is "played” or
fransmitled, the carrier signal in the ultrasonic waves 184 can mix with the sideband (s} to demodulate

the signal and reproduce the audio content.

{00271 By adding phase, delay, reverb, echo, gain, magnitude or effects to gach of the audio signal
components in DSP module 112, and then playing the audio content to gamer 106 using parametric
sound through directional ulirasonic emilters 188, the gamer 186 can be immersed in a 30 audio
sxperience using only two ullrasonic emilters 188. For example, increasing the gain of an audio
component, such as a gun fire derived from a game being played in gaming console 114, on the left
channel relative {o the right, and at the same ime adding phase changes or delay (or echo, reverb,
etc.} on that audio component for the right channel relative lo the left, can make that audio component

to the positioned to the left of gamer 106.

{0028] In addition, different levels of this audio processing can be applied io different audio
componenis to place each audio component properly around gamer 186, For example, when a game
character in the game is approaching the user, each foolstep of that character can be encoded
differently to reflect that foolstep’s position relative o the prior or subsequent footsteps of that
character. Thus applying different processing 1o sach subseguent footstep audio component, the
footsteps can be mads o sound like they are moving toward the gamer 186 from a predetermined
location or moving away from the gamer 106 to a predetermined position. Additionally, the volume of
the foolstep sound components can be likewise adjusied to refiect the relative distance of the

footsteps as they approach or move away from the gamer.

7
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(96297 Referring now to FIG. 2, a threal microphone set 200 can be used by a gamer 106 (FIG. 1)
during a conventional sound gaming application to communicale with other gamer{s) at different
locations. This throal microphone set 280 can include a throat microphone 202, a flexible frame 204, a
connection cord 206, and an ear speaker pisce 208. Throat microphone 282 can pick up voice signals
via vibrations generated by gamers 106 through a transducer or sensor positioned on of the gamer's
throat. The transducer integrated in throat microphone 202 can pick up speech even in loud
environments, whereas other types of microphones do not function well under those condilions

because of high levels of background sounds.

{0030] Flexible frame 284 can be used to hold the throat microphone set 200 around gamer's 168
neck, and can be adjustable gecording to gamer's 186 neck size. Nole that, while connection cord
208 is shown connecling ear speaker piece o the frame, the ear speaker can be wirelessly infegrated

within the system,

{0031] In FiG. 2, zoom-in view 218 shows front and side views of ear speaker piece 208 which can
include a plastic or rubber pad, housing, or frame 212 to securs the ear speaker piece 208 info one of
gamer's 186 ear canals. Pad, housing, of frame 212 can include other suitable materials such as
silicone or foam, among others, and may be configured in a variety of shapes and dimensions. kEar
speaker piece 208 can include a small speaker 214 which can reproduce voice sounds coming from
one or more gamers at another physical location. That is, in spite of the sound coming out of a
standard sound sysiem, speaker 214 in ear speaker pigce 208 can esiablish a private communication

channel where a gamer 186 can listen to others gamers at different physical locations.

{0032] Although throatl microphone set 208 is shown in FIG. 2 with respective shape and
components, other geometric shapes and components can be contemplated. That is, features of

throat microphone set 200 can vary depending on the manufacturer model. Commercially available
8
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manufacturers of throat microphone set 280 can include Gioteck, CTA digital, Mad Catz, and AGPlek,

among others.

{0033] FG. 3 shows a gamer 106 that is wearing the throat microphone set 200 during a
conventional gaming application. When using standard or conventional surround sound systems such
as Dolby 5.1 or 7.1, gamer 108 can also wear throat microphone set 280 without affecling
communication with other gamers or without blocking the surround sound effect. However, wearing
throat microphone set 280 as shown in FiG. 3 can have a negative impact during the production of a

30 sound gaming application 108.

[0034] As explained in FIG. 1, a gamer 108 can be posilioned in front of ulirasonic emitters 188 in
ordar to experience a 30 sound game experience. Simultanecusly o receiving the audible sound
created by the ultrasonic waves 104 at sach ear, gamer 108 can talk and listen {o other gamer (s} at
different locations using throat microphone 282 and ear speaker piece 208. Given the intensity level
of the ultrasonic waves 184, some models of throat microphone 202 can pick up this carrier signal,
thus masking the voice of gamer 108, Voice masking can be produced by the higher frequency rangse
exhibited by the carrier signal in comparison with gamer's 1886 voice frequency range. That is, carrier
signal in ultrasonic waves 104 can exhibit a high frequency range from about 40 kHz to about 60 kHz,
while typical frequency ranges of gamer's 108 voice can be significantly lower, typically in the range
between aboutl 100 Hz and 4 kHz. This voice masking can negatively impact the cormmunication of

gamer 106 with other gamer (3} when plaving a multi-player game.

[0035] Ancther problem or limitation can arise when wearing the throat microphone sef 280 as
shown in FIG. 3. As explained in FIG. 1, ullrasonic emitters 1088 are required to emil two separate
columns of ultrasonic waves 184 to reproduce sound into each of gamer's 186 ears and generate a

30 sound effect. Whan gamer 10§ is wearing throat microphone set 208, pad, housing, or frame 212
g
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which may be comprised of plastic or rubber in ear speakar plece 288 can partially or complately block
one of the ear canals of gamer 108, thereby eliminating or at least attenuating the 3D sound

experience produced by ultrasonic sound system 182

{0038] The following embodiments herein described aim at solving the problems of carrier freguency
pick up and sound obstruction in order to provide a suitable 3D sound gaming application 108 capable

of incorporating a throat microphone set 200 for communication between two or more gamers 1486

[0037] Reterring now to FIG. 4, a conventional low pass filter circuit 488 can be integrated into throat
microphone 202 to filier or attenuate high frequency carrier signais that might be picked up during 3D
sound gaming application 114, according to an embodiment. This low pass filter circuit 408 can be
included in models of throat microphone sets 200 susceptible or sensitive {o the frequency carrier

signals in ultrasonic waves 184,

[0038] The Low pass filter circuit 400 can include a resistor configured in series with a capacitor
{neither shown in detail). The input of this low pass filter circuit 408 can be the voice of gamer 106
along with any high frequency carrier signal picked up by throat microphone 282, The oulput of low
pass filter circuit 480 can be a fillered or attenuated high frequency carrier signal along with the voice

of gamer 106 operatively coupled o 3 corresponding gaming console 114.

[0G38] The filter circuit can include a variety of components {most not shown in detall). For
example, the resistor can exhibit resistance values of about 4.7 k), while capacitance values of the
capacifor can range from about 0.22 mF {0 about 10 nF, where these resistance and capacitance
values can vary depending on the impedances of throat micrephone 202 and gaming conscie 114, as
well as the desired filter characteristics. In one embodiment, values for the resistor and the capacitor
can be set o sufficiently eliminate or altenuale any ultrasonic frequency signals that may reach the
throat microphone 282. The low pass filler circuit can provide a rale of frequency roli-off of about 6 dB

per octave,
10
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188487 In another embodiment, an aciive version of low pass RC filter circuit 488 can include an
operational amplifier circuit or any other solid-state circuit added to the output or capacitor to increase
the voltage gain above 1, if necessary. Yet in another embodiment, an active version of low pass filter
circuit can be implemented using commercially available integrated circuit {IC} chips with different
configurations and features, where in such case, this active version of low pass RC filter circuit 408

can be isolated from the impedances of throat microphone 202 and gaming consoie 114.

[8041] FIG. 5 shows an example of an sar speaker piece 208 which can include one or more
aperfures 502 formed in or through the rounded plastic or rubber pad, housing, or frame 212 10
prevent the sar speaker from blocking the ulirasonic waves 104 from entering the gamer’s 188 ear
canal, according o an embediment. Apsriures 302 in pad, housing, or frame 212 can allow sound
produced by ultrasonic waves 184 to sufficiently enter the corresponding gamer's 186 ear canal,

facilitating the establishment of a suitable 3-D sound gaming application 180.

[0042] FIG. 5 Atllustrates a front view of ear speaker plece 208, where apertures 582 can be
formed in the rounded plastic or rubber pad, housing, or frame 212 around speaker 214. Thase
apertures 502 can exhibit suitable dimensions, lengih L and width W, for aliowing sound from
ultrasonic waves 104 to enter gamer’s 106 ear canal and produce a 3D sound effect. Although ear
speaker piece 208 and apertures 502 are shown in respeclive shapes and geometric relationships,
other geometric relationships and shapes may be contemplated. For example, apertures 502 can
exhibit a circular shape (nhot shown in FiG. 5}, while ear speaker piece 208 can exhibit a variety of

configurations depending on the mode! of throat microphone set 200,

[0043] Compared o an open ear canal, the use of ear speaker pisce 208 with apertures 502 may
slightly decrease the amplitude of ultrasonic waves 104, specifically in the range of about 2dB to 3
dB. In such case, oulput levels in ultrasonic emitlers 188 can be balanced o compensate for the

amplitude loss in the gamer's 106 ear that is using the ear speaker plece 208, For the exampie, as

i1
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shown in FiG. 1 and FIG. 3, if gamer 108 is wearing the ear speaker piece 288 in his/her left ear, then
output level of ullrasonic emitter 188 aimed to the left of gamer 188 can be increased o compensate
for the sound amplilude loss af his/her left ear. Similarly, if gamer 108 is wearing the ear speaker
piece 208 in his/her right ear, then output level of ultrasonic emitter 108 aimed o the right of gamer
186 can be increased to compensate for the sound amplitude loss at his/her right ear. In addition, this
ear speaker piece 208 with apertures 582 does not have any effect in the range of audible frequencies
of gamer 1086, in other words, gamer 106 should be able {o listen to all frequency levels according to

hisfher natural hearing capabilities.

[0044] Sectional view of ear speaker piece 208 in FI{G. 38 shows how apertures 582 can be formed
through the rubber or plastic pad, housing, or frame 212 o create one or mors channsls, openings,
conduils, etc. that can aliow audible sound created by ulfrasonic devices 188 o enter gamer's 106 ear
canal; thersby producing a suitable 3D sound gaming application 108 capabie of integrating a throat

microphone set 200 for communication belween one or more gamers 106,

{0045] The present 3D sound system has proven superior {o conventional surround sound systems
in numerous ways. While conventional surround sound systems may provide a number of speakers
surrounding a listener, each of these speakers is still imited o producing conventional audio. This
conventional audio produced by each speaker is still flat” In contrast, the audio produced by the
present emitiers is capable of generating directional sound — the listener can detect variances in
distance of sounds heard, relative {o the listener, even if such sound is produced by only one, or most
advantageously two emitiers. The unigue design of the ear speaker pieces of the present invention
allow the use of both uitrasonic emitters and a regular earplece speaker: without allowing the
ultrasonic waves 1o pass through the openings in the earpigce speaker, the gamer’s experience of 3D

sound might otherwise be greatly diminished.

12
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188487 While various aspecis and embodiments have been disclosed herein, other aspecis and
embodiments can be contemplated. The various aspects and embodiments disclosed herein are for
purposes of iilustration and are not intended to be limiting, with the true scope and spirit being

indicated by the following claims.

13
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CLAIMS

I Claim:
1} Athree-dimensional ultrasonic sound system comprising:

a plurality of ultrasonic emitters, operable fo direct independent ultrasonic waves at each of a

user's ears;
an amplifier electronically coupled to the ulirasonic emitters;
a gaming console;

a digital signal processing {"DSP"} module operatively connected to the amplifier and

operatively connected {o a gaming console; and

an ear speaker piece operatively connected o the gaming console, the ear speaker piece
having at least one speaker contained therein, the ear speaker being positionable adjacent or in the

user’'s sar.

2} The system of claim 1, wherein the DSP module is capable of independently adjusting at
least one of: phase, dslay, reverb, echo, gain or magnitude of an audio signal provided to each of the

pluraiity of ultrasonic emitters.

3} The system of claim 1, further comprising a throat microphone having a fransducer

operatively connected fo the gaming console.

4} The system of claim 3, further comprising:

a flexible frame configurable o position the throal microphone against the user’s throat.

5) The system of claim 3, wherein the throat microphone further comprises:

14
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a low pass fiiter configurable to remove uitrasonic carrier signals from the microphone output.

8} The system of claim 1, wherein the ear speaker pisce further comprises a speaker
contained in a housing configured to be inserted into the user's ear, the housing including one or more
apertures formed thersin or therethrough o allow directional sound waves o pass from an extemal

area of the user's ear into the ear canal.

7} The system of claim 1, wherein the plurality of ultrasonic emitters comprises one emitter for

sach of the user's ears.

8} A method of providing a thres-dimensional gaming experience to g user, comprising:

providing a gaming system having a digital signal processor ("DSP"}, an amplifier, and a
plurality of ulirasonic emilters, wherein each of a user's ears receives a directional uitrasonic wave

column from at least one indspendent ultrasonic emitter;

providing an interface to inferact with at least one other game user, the inferface including an

ear speaker piece placed in or around the user's ear and at least one microphone;
configuring the microphone to receive voice input from the user,; and

configuring the sar speaker piece 1o relay voice input from the at least one other game user

into the user's car.

9} The method of claim 8, further comprising:

adjusting the amplifude of the directional ultrasonic wave column directed toward the user's ear
having the ear speaker plece 1o compensate for any sound loss due to the presence of the ear

speaker piece.

10) The method of claim 8, further comprising:

1%
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providing a plurality of holes through a frame of the ear speaker piece and configuring the
holes {0 allow ultrasonic waves generaied by the ulfrasonic emilters 1o pass through the ear speaker

piece,

11} The method of claim 8, wherein the microphone includes a throat microphone.

12) The method of claim 8, further comprising:
providing a flexible frame; and

configuring the flexible frame fo position the throat microphone against the user's throat.

13} The method of claim §, further comprising:

providing a low pass filter integrated info the microphone, the low pass filter configured fo
optimize the voice input by the user and {o filter unwanted high frequency signals which may inhibit

glear volce transmission (o other users,

14} The method of claim §, further comprising independently adjusting the phase, delay,
reverh, echo, gain or magnitude of each of the ultrasonic emitiers to reflect the relative virtual location

a sound’s origin in relation to a character within a game controlied by the user.

15} A method of providing a user with 3 three-dimensional gaming experience comprising:

providing a plurality of ullrasonic emitters operably connected {o a sound output of a gaming

system;

independently directing each ulfrasonic emitter loward one of 3 user's ears, the ultrasonic
amitters being operable to direct a plurality of directional sound columns {o the user's ears hased on a
virtual sound direction relating to a virtual origin from which a plurality of virtual sounds are generated;

and

ie
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refaying to the ulirasonic emitters a signal relating fo a plurality of virtual sounds such that the
uitrasonic emitlers project sound foward a user’s gars so as to reproduce the virtual sounds to creaie

a realistic three-dimensicnal sound environment.

18} The method of claim 15, further comprising:

providing a muiti-player communication interface including a user microphone and an ear
speaker piece placed in or aboul the user's ear, wherein the microphone is configured {o relay a voice

input from the user to at least one other user; and

configuring the ear speaker pisce o relay sound to the user relating to voice input from the at

lsast one other usar.

173 The method of claim 16, wherein a frame of the ear speaker piece includes a plurslily of
openings formed therein or thersthrough, the openings being operable to allow directional sound to

pass through the sar speaker piece into the user's ear.

18} The method of claim 16, further comprising:

adjusting the phase, delay, reverb, echo, gain or magnitude of the modulated ultrasonic wave
column directed loward the user's ear having the ear speaker piece fitted thersin (o compensate for

sound oss due to the presence of the ear speaker pigce in or about the user's ear.

19} The method of claim 16, further comprising:

a low pass filter integrated into the microphone wiring configured to filter high frequency

interference signals.

20} The method of claim 16, wharein the microphone includes a throat microphone.

17
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